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WATER , WATER , EVERYWHERE — 
T'Af Theory of Water Finding by the Divining Rod 
its History , Method^ Utility and Practice By B 
Tompkins, W F, author of the “ Theory of Water 
Finding” Second and enlarged edition, with illus¬ 
trations. Pp ix + 127 Copyright and all rights re¬ 
served (Published by the author, B Tompkins, 
Expert Water Finder, Chippenham, Wilts, 1899 ) 
OTH the subject and the method of treatment of 
the Theory of Water Finding by the Divining Rod, 
by Mr B Tompkins, WF, are so unlike what are 
usually met with by those gentlemen whom you, Mr 
Editor, honour by a request for a review, and there are 
such risks of becoming involved in a sort of fourth- 
dimensional conflict or of giving offence, that I feel the 
case is one in which the reviewer should write in the first 
person, and sign his name Neither the editorial we 
nor the security of anonymity would, in my opinion, be 
appropriate 

Mr Tompkins is a thorough enthusiast, be has dis¬ 
covered that he possesses a power denied to most 
mortals, and this he practises, so we read in his book, to 
the great advantage of dwellers mostly in the West of 
England, in Wales and in South Africa. Evidence of 
this is given at once in a list, covering seven pages, of 
patrons, many with handles to one or other end of their 
names, and of public bodies for whom Mr Tompkins has 
found Springs of Running Water 
The divining rod has been known from ancient times, 
and we are told has been practised for 44 the tracing of 
boundaries, murderers, mines, metals, minerals, and 
hidden sources of water” (mostly things beginning with 
an “ M,” as in Alice) 44 The scientific Tame given to the 
art is Rhabomancy ” 

41 The rod is regarded as a symbol of authority, and 
is often referred to as such In Holy Scripture, ana em¬ 
ployed in schools There are, I find, some 130 references 
to a ‘rod, 1 staff or sceptre as a symbol of power or 
authority" • 

Three instances are given in which Moses used a rod 
with great effect, and Aaron’s rod budded We need 
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| not, therefore, be surprised at the success of the Diviner 
or present Professional Expert Water Finder 

Mr Tompkins goes at some length and detail into his 
own early history and experiences, for which he gives the 
following excellent reason — 

41 My object in giving a detailed account of genealogy 
and career is to show that the suppositions made by so 
many persons, that the Water-Finder is some supernatural 
being, of a low class, possessing a supernatural power, 
inherited from a race which existed before the flooa men¬ 
tioned in the sixth chapter of Genesis, caused by the 
amalgamation of these people, resulting in theirjpossessing 
occult arts, and from these sprung the Water-Finder, are 
incorrect and most absurd, absolutely without foundation, 
they being drowned by the h Jood r and further there exists 
no evidence of a supernatural power, which my readers 
will see later on ” 

Here is the account of Mr Tompkins’ discovery of his 
power of water finding 

44 Quite alone and in the month of February 1886, ore 
who was destined to become a philanthropist of some re 
pute, and play an important part in the affairs of life, 
steps forth quite unconscious of these thoughts being in 
his mind, or that they were really m existence as regard 
to his future prospects Like a nest within a nest 
I lifted my eyes and saw the trees and hedges just show¬ 
ing signs of life , in one I saw a white thorn twig 
I held this rod by both prongs in both hands, so— ,r (here 
is a picture) 44 gripping it tightly so that it should not 
move, and commenced to walk in an upright position, 
with the apex of the twig downward and some distance 
from the ground This was in an orchard where there 
were no signs of water existing or wells near, or any in¬ 
dication that water could be found at one place more than 
another After walking a distance of 80 yards or so, I 
suddenly felt a running or creeping sensation come into 
my feet, up my legs and back and down my arms which 
caused me to look to see what had happened 1 
noticed the rod began to rise in my hands , I gripped it 
still tighter to prevent it, and kept walking , still 1 found 
the sensation get stronger and stronger, and that I was 
being led in a zigzag course, the twig at the same time 
exercising a great determination to turn up bo strong 
had this influence become that I was powerless to keep 
it down, and eventually after proceeding some distance 
further it attained a vertical position, and revolved over 
and over So great was this sudden and unexpected 
pressure or influence on me that 1 fainted and became 
very ill ” 
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I fnay add for the benefit of those interested that Mr 
Tompkins recovered, and is now able to undertake 
Water-Finding with no other ill results than considerable 
fatigue. 

Of course, people whose reasoning powers have chiefly 
been developed in the school or the laboratory find a 
great difficulty in understanding how this power of 
water-finding can be explained, and Mr Tompkins 
makes the following observation, with which few will 
disagree — 

“The refusal of its acceptance (the gift of water¬ 
finding) by some is because scientists have not yet been 
able to fully explain the marvels, or apparent marvels, m 
connection therewith, as, if an occurrence that has not 
been explained by scientific methods, must necessarily be 
a fraud " 

However, this difficulty need not now trouble the 
public any more because Mr Tompkins has given a 
very convincing explanation, which is much more 
obvious when pointed out than a great deal that is to be 
found even in these columns or in ordinary scientific 
books. This 19 Mr Tompkins’ explanation — 

“ It is a well-known scientific fact that water is a 
generator of electricity, whether in passing through earth 
in its natural state or any artificial means employed, 
creates or produces this power through the various 
Assures or strata through wnich it passes The Expert, 
medium, or Water Finder, being, as I have previously 
stated, of a sensitive nature or organism, the moment he 
(Muses over or comes across these currents, becomes the 
receiving instrument for the time being, and there is no 
question but that the means used (viz tne Divining Rod) 
becomes for the time being a part of the Diviner as an 
indicator m so far as are the hands of a clock, watch, 
weather glass, steam-gauge, or the automatic weighing 
engine and scales seen so frequently in public places of 
resort * 

Then follow two or three pages, too long to copy, 
and in which the argument would be lost if only extracts 
were given, but so novel as to be well worth reading, in 
which Mr Eompkins proves conclusively, to himself, 
that electricity or a magnetic influence really does the 
work. One sentence is beautifully clear 

“The rod immediately points in the direction in which 
the current flows up to a certain spot, when the rod nses 
to its full height, and because it cannot go higher than 
a vertical position it revolves over and over again M 

It is interesting to follow the scientific method of 
elimination made use of by Mr Tompkins when he is 
finding other things than water As already explained, 
the rod will find all manner of things, but a difficulty must 
be felt in discriminating This is how it is done If you 
are looking for gold and the rod rises, you then put gold 
in both hands, when the rod will at once fail to indicate 
anything if it rose for gold, but it will still rise if it rose 
for water or silver, or murderers, or boundaries, or 
things other than gold The same is true for silver 
We can only infer that the murderer can be discrim¬ 
inated by putting a murderer m each hand, but this is 
not stated At any rate, Mr Tompkins proves the gold 
story by explaining how he found a sovereign under the 
floor when the Bath and West of England Show visited 
Gloucester 

While on the scientific explanation of the action of the 
divining rod, it may be worth while to refer to an article 
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by Mr John Wallis Mulcaster, late Fellow of the Royal 
Astronomical Society, and late Member of the London 
Mathematical Society, quoted by Mr Tompkins This 
gives a good many more details in the proof of the 
electrical relationship of the divining rod than Mr 
Tompkins employed in his more general type of reason¬ 
ing He begins 

“All minerals and water, more or less, emit an 
effluvia, composed of minute parnclei or physical atoms, 
of the substance they represent ” (Then follows 
an explanation of the reason why the depth cAn be 
judged) “ On arrival at the surface of the earth, 
those minute particles of metal, &.c , having a tendency 
to ascend in vertical lines, the superincumbent air has 
also a tendency to press them down, whilst the particles 
are continuously driven forward by those that follow 
them Now the divining rod being composed of a 
porous and fibrous substance, it follows through the 
natural order of things, that the physical atoms of 
minute particles of metal being driven up and down by 
opposing vertical forces, enter the interstices of the light 
porous wood, which gives them an easy passage n 

This, of course, explains why the rod gets parallel to 
the ascending atoms so clearly that the non scientific 
countryman would understand it as well as and perhaps 
even better than a trained physicist Mr Mulcaster goes 
on to show wh> it is only running water that will act on 
the twig, stagnant water being no good, but he has not 
explained why stagnant metals work 1 do not feel equal 
to the task of supplying the omission with confidence, but 
on the whole it seems most likely that it has to do with 
“the natural order of things" Mr Mulcaster is well 
aware in conclusion that in his lengthened remarks he 
has exploded certain ideas hitherto held on this subject 
for generations, and that the “ electro corpuscle " theory 
provides the explanation of the so called mysterious 
action of the divining rod. 

Perhaps enough has been written to give a fair idea of 
the style and scientific merit of Mr Tompkins' book 
The subject, however, should not be dismissed here 
There is no question but that a large number of people of 
every class, except, perhaps, the purely logical, if there 
is such a class, are firmly persuaded that the Professional 
Expert Water-Finder with his Divining Rod can and does 
find water where ordinary folk, including geologists, fail, 
and what is more, that in quite a limited locality will, 
where sinking has failed to produce useful results, make 
their examination, find no water where failure has resulted, 
yet within a few yards assert that abundant water is to 
be found, which is verified on trial Mr lompkms says 
the subject must be approached with an open mind, and 
he refers occasionally to X rays ahd spiritualists I 
hope in the following observations that I shall appear 
to have done so with a mind sufficiently open, but not 
gaping open so wide as to be practicrity turned inside 
out, a state which at any rate is conducive to sport when 
chasing spooks guarded by impostors 

Mr Tompkins, who in many respects appears to lie a 
very able exponent of the Diviner’s Gift (not Art) explains 
how in walking over the ground be feels a sensation, a 
faculty possessed by only very few people, when he comes 
to the neighbourhood of running water, and that this 
sensation gets stronger as he approaches the “ Head of 
the Spring , 11 so that without any stick at all he could be 
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guided to the best place for sinking for water Farther, 
that the sensation enables him to judge the depth as 
well as the quantity of water which is to be obtained 
The twig serves at a kind of Indicator, n Is not abso¬ 
lutely essential, but he prefers to go to work in the 
recognised way , he believes “using a rod is the most 
successful and satlsfottory to the public ” So be cuts a 
forked stick of white thorn or base!, as he finds these 
woods best Ash is too sensitive, oak too sluggish, so 
the depth is over- or under-rated with these woods, while 
willow is too soft, so that it turns too easily and becomes 
useless. The depth of the water is estimated from the 

44 action or velocity of the rod and the amount of pressure 
upon the body the yield by the strength and number 
of strata or streams which converge to the Spring Head 
The principle of its action is as a steam gauge on a 
boiler or engine, indicating the amount of pressure of the 
steam ” 

Mr, Tompkins apparently is convinced of the certainty 
of the method, for he says 

41 1 should like to mention the fact that I have never 
had an engagement in which I have not found a spring 
if one existed 4 

Mr Tompkins cites X-rays as an instance where a 
genuine physical fgent exists where only a few years 
ago such action would have been considered impossible 
by scientific men , why, therefore, should there not be an 
emanation or “ an effluvia” from the running water which 
might be detected by a sensitive person ? 1 will make Mr 
Tompkins a present of another analogy even more to the 
point Gravitation, which on a large scale is of the most 
stupendous importance, so much so that even chemical 
energy sinks into insignificance by comparison, is yet so 
feeble when exerted between moderate quantities of matter 
that it could never have been discovered in tbe laboratory, 
and even now, with all our delicate instruments, is not 
provided against as a disturbing factor By specially 
refined means, however, it can be detected and measured 
in tbe laboratory. Wj>y should there not be an influence 
rising vertically from running water which we cannot 
detect in the laboratory, but which a few sensitive people 
might feel ? We know that quite ordinary people can 
detect and be greatly affected by the difference in the air 
of two neighbouring places—one bracing, one relaxing— 
which cannot be directly traced to a chemical or physical 
cause. Again, it is maintained that there are people who 
are inft^ntly aware if a qat is in the room, even though 
no one in the room may have seen or heard it, and who 
cannot remain unless the poor beast is removed I am 
not referring those who only And this out after they 
have seen thp cat; that is merely an excess of affectation 
which should have been spanked out of them when they 
were young The first sort, if they really exist, are 
certainly incredibly sensitive and are for more worthy of 
being considqred'aaupenutural beings than even Mr 
Tompkins, if we May judge him by his book. It is 
hardly logical, therefore, to assert that a specially sen¬ 
sitive person cannot possibly be affected by the existence 
of water near or below him, but it is very difficult to see 
by what process the emanation is constrained to move 
vertically Any one would have expected that if the 
“Spring Heed 0 were, toy, 50 feet down, there would be 
a greater effect upon the diviner at, say, xo feet away 
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from the vertical, but upon the ground, than exactly over 
it, and, say, 20 feet above the ground , but no, for Mr 
Beaven, of Hereford, in a letter quoted, states that Mr 
Tompkins in one case located a spring when on the top 
of a monument, while in another case he actually 

“had to climb to the top of a haystack to locate the 
exact spot where a downward shaft would disclose the 
spring 

Again Mr Tompkins on one occasion, much to the 
surprise of the owner, found indications of water crossing 
under a lawn where as a fact a water-pipe had been laid 
Do the effluvia escape through the metal, or did Mr 
Tompkins feel the presence of the metal itself? One of 
Mr Tompkins’ strongest arguments is that he adopts 
the professional custom of the water-finder, which is 
11 No water, no pay,” even though, to use his own 
words, 

11 to-day his name stands boldly before the British Public 
—in fact absolutely alone—as the only discoverer and 
guarantor of the 4 Head of the Spring *" 

There seem really to be two questions (1) Can the 
water finder by his sensations, whether with or with¬ 
out a divining rod, indicate the position and yield of a 
hidden spring without employing any knowledge of geo¬ 
logical conditions or experience as to the lie and appear¬ 
ance of the land ? (2) if so, has the divining-rod anything 
to do with bis success ? Of course, if he succeeds in con¬ 
sequence of mere reasoning based upon geological know¬ 
ledge or experience, while none the less useful to the 
public, he is, as far as divining is concerned, a fraud. 

Reasoning beings would require very strong evidence 
tp be absolutely satisfied that the first question can be 
answered in the affirmative Yet a gentleman known to 
me personally, with mechanical and scientific ability and 
plenty of common sense, is persuaded from what he has 
seen that a water-finder (in this case not Mr Tompkins) 
can locate hidden water, and that he does so by feeling 
a sensation This water-finder asserts freely that the 
divining-rod has nothing to do with the business at all. 
This gentleman’s son, formerly a student at the Royal 
School of Mines, now a professional engineer, m whose 
ability and honesty I have absolute faith, went round 
with the water-finder, and noticed that be, too, was 
cognisant of some sensation when the water-finder 
found indications of water Mr Tompkins quotes, and 
I suppose correctly quotes, a letter from the Chairman 
of the Quarter Sessions for Herefordshire to the County 
Council Times, in which he states that out of curiosity 
he went round with a water-diviner and found that he 
could use the rod successfully himself While he has 
no occasion to do this professionally, he now uses it to 
discover teaks in the embankment of a large piece of 
water on his estate caused by rats or rabbits which he 
could not easily find otherwise Scores of examples 
might be given 

As 1 have stated, it does not seem a logical position to 
take up to say that the gift as distinct from the art is 
impossible, even though we may require a better quality 
rather than quantity of evidence than is available to be 
satisfied as to its reality But the gift, if it exists, is not 
I sufficiently dramatic to impreii the public It is hen, to 
my mind, that the rod comes in The forked twig, held 
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as it is, can be made to nse, fall or rotate by an almost 
imperceptible movement of the hands, possibly after a 
time unintentionally on the part of the water diviner, 
and the public is impressed For the same reason it may 
be well to find that water can only be met with in some 
inconvenient position, such as under a haystack or the 
cellar of the house, or the corner arch of a large granary 
Ignorant and credulous people will have much more faith 
in you if you put them to a little inconvenience. 

If the water-finders would leave it here, there ctatuld be 
no cause of complaint, provided, of course, that they 
succeed where geologically trained people fail But when 
they put forward preposterous “ scientific explanations N 
such as I have extracted, it makes it very difficult not to 
come to the almost inevitable conclusion that the water- 
finder has no case, and that the surcharging of his fees 
by auditors is necessary for the protection of public 
bodies. Perhaps among the 130 references in the Bible 
to the rod, staff or sceptre already referred to is this, u a 
whip for the horse, a bridle for the ass, and a rod for the 
fool’s back" C V Boys 


HIS TOR Y OF THE ART OF EXPERIMENTING 

Gtschukte der Phy&ikalischen Expenmenhcrkunst Von 
Dr E Gerland und Dr F Traumliller I*p 427 
(Leipzig Wilhelm Engelmann, 1899.) 

HIS work, illustrated by more than four hundred 
woodcuts, gives a most interesting account of the 
apparatus used and of the investigations made by scien¬ 
tific inventors from the earliest times at which records 
exist down to the invention of Morse's printing telegraph 
in 1843. 

One of the most interesting things that appears on the 
face of this history is the great mechanical ingenuity of 
many of the inventors of ancient times, as, for example, 
Hero of Alexandra, who invented a penny-m-the-slot 
machine, and the almost entire absence of any attempt to 
carry out what we would now call an experimental in¬ 
vestigation The experimental investigation of natural 
phenomena is extraordinarily modem, and the looking 
for mere rules of sequence in the phenomena rather than 
transcendental souls, spirits, effluvia, and such like effi¬ 
cient causes, is still more modem This history covers 
a period of some four thousand yean , but experimental 
science of the modem type is not more than three hun. 
dred years old It is only amongst scientific men that 
the nature of experimental inquiry has been appreciated 
for as long as three hundred years. The well educated 
man has’ not 'appreciated its nature for more thap fifty 
years, and it is only within the last few years that in 
Britain the characteristic nature of experimental science 
has been at all generally understood Even now a person 
is considered well educated who does not understand how 
to learn from experiment and observation to regulate his 
life As a consequence, many so called well-educated 
persons make awful fools of themselves 

In addition to’flie history of the subject, there are in 
connection with each period interesting rlsumls of its 
peculiarities, and of how it was an advance on its pre 
decessora and yet did not attain to the position of sub¬ 
sequent workers. For example, attention is CAJled to the 
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way in which Gilbert, though in many ways imbued with 
the modem spirit of expen mental inquiry, was still so 
dominated by the notion that magnets were possessed 
with some sort of soul or spirit that he cannot be nghtly 
classed amongst the moderns, but is a sort of connecting 
link between them and mediaeval superstitions 
There are two interesting questions that are not solved. 
One concerns the connection between Archimedes 1 ob¬ 
servation in his bath, the method he employed to discover 
the amount of alloy in King Hero's crown, and the 
principle he enunciates in his writings as to the loss of 
weight of bodies immersed in a liquid There seems no 
doubt from the description of the experiments he made 
(by observing the rise of water in a vessel when gold and 
silver were immersed in it) that he did not use weighings 
at all in his determination of the alloy in the crown It 
would be interesting to know how he then discovered the 
amount of loss of weight of a body immersed in a liquid. 
What set him on observing this ? The question is the 
more interesting in that most of the scientific workers of 
that age seem to have confined themselves to solving 
practical difficulties in the way of carrying out some 
project they had in hand, and were not at all imbued 
with the modem spirit of experimental research The 
other question that needs elucidation is as to the observ¬ 
ation of the Florentine Academicians that water could 
penetrate gold This experiment used to he very com¬ 
monly quoted to prove the ultimate porosity of solids, but 
it does not seem to .have been repeated, and there are 
very grave doubts as to the genuineness of this pene¬ 
tration It seems much more likely that the gold cracked, 
and that the Florentines did not observe this 

It has several times happened that all the necessary 
principles involved in subsequent inventions have been 
discovered, and attempts made to apply them long before 
the inventions were brought into actual use In most 
cases it seems to have been the want of means or of 
push of the inventor that prevented him from getting his 
invention into use There is a generally received notion 
that this want of success ha9 been usually due to want 
of practical ability to get over difficulties that arise 
in actual use. This seems to have been true to only 
a very small degree A very remarkable instance of 
an old invention coming into use is that of heat 
engines Hero of Alexandria invented several forms 
of heat engine, including that latest development of 
steam engines a turbo-motor, yet it was only during 
lcpt century that any serious use was made of them, 
unless imposing on the worshippers in Egyptian temples 
can be called a serious use The rate of evolution 
of the steam engine has been most remarkable. In¬ 
vented by Hero, it languished in an amoeboid condition 
for many centuries, and then within two hundred years it 
developed into its present highly organised family of 
many genera and species If a future geologist were to 
exhume the remains of steam engines, and were to have 
some means of determining the ages that elapsed be¬ 
tween Hero's engines and that of Savery, and from these 
data were to evolve a chronology of the recent develop¬ 
ments, he could hardly avoid concluding that it took at 
least a million years to develop the engines of a modern 
steamship from Savery's engine. Many other forms of 
engine have been proposed Huygens' gunpowder engine 
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it a natural parent of gas engines, and it seems possible 
that some smokeless explosive might be used for dnving 
motor-cars t for though the fuel would be heavy the 
mechanism might be simple, and the opportunity for 
varying the work done at each stroke very considerable, 
so that its adaptability to the circumstances of motor-car 
propulsion would be great 

The work is so full of interesting matter that it would 
be hopeless, in a short review, to call attention to the 
tenth part of its contents Accounts of Egyptian, Greek, 
Roman and Alexandrian inventions are followed by ac¬ 
counts of those of the UyzantineB, Arabians and of the 
Middle Ages, Science progressed slowly in these dark 
ages Ten pages suffice for the whole of the inventions 
of Europe for this thousand years While the energies 
of mankind were divided between lasting and praying 
for others, and lighting and preying on others, there 
was but little time or opportunity for the study of 
nature With the sixteenth century the tide of evolution 
of the means of studying nature had begun strongly to 
flow At first rising slowly it has in this last century 
come like the bore on the Amazon, almost overwhelming 
us with the rapidity of its development 

G F F G 


OUR BOOK SHELF 

Tike Diseases of Children By G Elder and J S Fowler 
Pp xu + 391 (London C Griffin and Co, Ltd, 
1899.) 

Few things show more clearly the advance made in the 
practice of medicine within the last thirty years than the 
way in which the diseases of children are now regarded 
as compared with the place assigned to them a generation 
or so ago 

It was thought then that to attend to the common 
ailments of women and children, those of children 
especially, was work that scarcely demanded the pre¬ 
paration of a complete medical curriculum. Even a 
professor of medicine at one of the leading universities 
had the courage within living memory to say publicly 
that a two years’ course would be auite enough for suc¬ 
cessful practice “among women and children ” 

Nowadays all this has changed It is universally re¬ 
cognised that the physiology and the ailments of men 
are not a whit more intricate than those of women, and 
that both are simpler than those of children To treat 
young children successfully requires, not only all the 
training and knowledge every good practitioner ought to 
posess, but important additions Some of these ad¬ 
ditions, moreover, are natural gifts which cannot be 
acquired by any amount of training or patience To be 
able to a child's nature easily is as much a gilt as a 
fine ear for music Some men and women have it, and 
many more are completely without it To succeed as 
specialists in children 1 ! ailments it is essential not to be 
without it 

The work before us is intended mainly for students, 
and one of its aims is to show them how and what to 
observe A large part of the book is concerned with the 
physiology of growth, of nutrition and of the nervous 
system. Many of the illustrations are specially good. 

The sections devoted to the study of diseases of the 
, various systems, digestive, circulatory, suffer from 
the condensation necessary in a work of this size It is 
a hopeless business to try to make peromican attractive^ 
But on the other hand, pemmican has its uses, and a 
book small enough to be earned to the bedside in a 
hospital w*H£will often help a student more, for a time, 

NO T$ 66 , VOL. 6l] 


than larger and more interesting works could do These 
he will read later and with a mind more ready to ap 
preciate them 

Fowler and Flder’s manual will not displace Ashby 
and Wright’s on the same subject, but it is a sound and 
trustworthy guide in a difficult department of medical 
practice 

Analyses Aledrolytiques By Ad Minet Pp 170 

(Pans. Gauthier-Villars, Masson et Cie, 1899.) 

This handy volume, which appears as one of the 
“ Encyclopedic scientifique des Aide-Memoire,” affords 
another indication of the continually increasing applica 
tion of electnotfto chemical analysis About a tnird of 
the book is devoted to the description of apparatus used 
in electro-chemical analysis and to general considera¬ 
tions of a practical and theoretical nature The latter 
contain certain inaccuracies which indicate that the 
author is not conversant with the advances made during 
the last decade, in regard to our knowledge of the nature 
of salt solutions on the basis of the theory of electrolytic 
dissociation 

The second and third chapters deal respectively with 
the analysis of metalloids and with the quantitative de¬ 
termination of the metals when present in solutions free 
from other metals The fourth chapter treats of the 
separation and determination of the metals in a mixture , 
while the last is devoted to a few technical applications, 
such as the analysis of industrial copper, of bronzes, and 
of brass. 

The practical portion of the book is clearly written , 
but on account of the lack of details in the case of a 
considerable number of the analyses, the book can 
scarcely be recommended to electro-chemical students for 
use in the laboratory. 

Essass des Hutles EssentielUs By Henri Labbl, Ingrfmeur- 

Chimiste Pp 187 (Paris Masson ct Cie.) 

Tins neat little volume, which forms part of the 
“ Encyclopedic scientiRaue des Aide-Memoire,” published 
under the direction of M Leaute, is intended as an intro¬ 
duction to the analysis of essential oils, substances which, 
according to the author, are \ ery liable to adulteration 

The directions given for analysis are too general and 
brief to be of real utility to the practical analyst, but the 
properties of the pure products, compiled from Schimmel 
and Co.’s publications and from other trustworthy sources, 
are carefully tabulated, so that the book will at least be 
serviceable for purposes of reference 

Chemistry for Organised Schools of Science By S 

Parrish, B Sc., A.R C S With Introduction by Dr 

D Forsyth Pp. xiv + 262 (London Macmillan 

and Co , Ltd., 1899.) 

The course of experimental work described in this 
volume is designed for students m Schools of Science of 
the Department of Science and Art dunng their first two 
years of study It is the outcome of experience, and 
represents the work which pupils from thirteen to fifteen 
yean of age can do and understand Following the re¬ 
formed plan of teaching chemistry, the course begins 
with simple chemical manipulations, weighing, solutions, 
distillation^ the preparation of common gases, com¬ 
position of water ana air, formation of salts, carbon and 
its oxides and a few organic compounds. In the second 
year’s course easy quantitative experiments are given, 
and attention is paid to the laws of cnemical combination, 
symbols, formulae, &c. The halogens, sulphur and its 
compounds, the estimation of volume, are among other 
subjects dealt with The test tubing exercises, which 
once formed the chief part of the work of the student of 
elementary chemistry, are omitted altogether, and in 
their place we have a rationally constructed course of 
work, in which the intimate relation between chemistry 
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and physics is brought out The pupil who is fortunate 
enough to receive instruction on these lines will be placed 
in the recepmc intellectual attitude which should De the 
aim of all scientific education 

Natural ami Arttfiaal Methods of Ventilation Pp 66 
+ xvi (London Robert Boyle and Son, Ltd, 1899,) 

Thi<re is a considerable difference of opinion among 
experts as to the most satisfactory system of ventilation 
The system by which fresh, warm air is forced into rooms 
at the top while foul air escapes at the bottom has been 
introduced into a number of buildings , but the compilers 
of the present volume give extracts and diagrams from 
papers and reports to show that this method is wrong 
in principle, and inefficient m practice It is held that 
the heating of a building should always be separate and 
distinct from that of the air supply, and that the only 
satisfactory means of ventilation is obtained by extracting 
the vitiated air near the ceilings of rooms, and admitting 
the fresh air at lower levels This “natural" system has 
been successfully introduced by Messrs Boyle into several 
public buildings 

Man y the Microcosm Part I The Nature of Man By 
Leonard Hall, M A Pp 82 (London Williams 
and Norgate, 1899.) 

Defining a monad as any living organism which con 
sists of only one cell, the author’s thesis is that man is a 
community of monads, each of which is a conscious 
being, and that “human consciousness must consist of 
the combined and co ordinated consciousness of the in 
dividual monads The theory is used to explain many 
facts concerning the nature of man as an individual and 
as a member of a social community 

The Reliquary and Illustrated Archaeologist Edited 
by J Romifly Allen New Senes Vol v Pp 288 
(London Bemrose and Sons, Ltd , 1899.; 

Many articles and notes of interest to all students of 
archaeology are contained in this new volume, com¬ 
prising tne four quarterly numbers issued during the 
present year The numerous illustrations of places and 
objects of archceologicAl significance add to the attractive¬ 
ness of a volume which appeals to every one interested 
in antiquities 


LETTERS TO THE EDITOR 

The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return y or to correspond with the writers oL rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

Botany and the Indian Forest Department 

In the issue of Nature of this date I find the second part ol 
Sir G King’s presidential address of Section K, Botany, 
delivered at the Dover meeting of the British Association At 
the end of that address Sir G King has made a strong attack on 
the Indian Forest Department, and on the teaching of botany 
at Coopers Hill College He maintains that the forest officers 
trained In this country go out to India with an insufficient know 
ledge of systematic botany, and that they, on arrival in India, 
are not encouraged to familiarise themselves with the contents of 
the forests under their charge 

These assertions are In some respects not in accordance with 
the facts of the cose, and m others they show that Sir G King, 
in spite of his long Indian experience, has failed to grasp the 
real issues I trust yol will permit me to substantiate these two 
points 

To begin with, Sir G King puts the cart before the horse 
If, as he maintains, the ordinaiy forest officer educated in 
England now arrives in India without sufficient knowledge to 
enable him to recognise from their botanical characters the most 
well-marked Indian trees, it is chiefly due to the fart that it is 
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nowadays almost impossible to secure a botanical teacher us 
this country who can impart the necessary knowledge to the 
students. Sir G King feels this himself, hence his lament¬ 
ations, at the end of hu address, over the decay of the study of 
systematic botany in Britain I feel sure that Sir W Thiselton- 
Dyer will bear me out when I rate that no botanical teaebar 
has been appointed to Coopers Hill College except wHhhis* 
and latterly also with Dr D H Scott's, advice They 
have been good enough to recommend to us the gentlemen 
whom they considered most suitable for our requirements, 
but, alas' not one of them, though alt were excellent and 
even famous botanists in other respects, was a systematic 
botanist in the sense demanded by Sir G King Hence I must 
turn round upon him and say 11 Provide well-equipped system¬ 
atic botanists, and we shall be only too glad to have one of 
them ” In other words, the main difficulty lies with the 
botanists of the present age, and not with the Forest Depart¬ 
ment 

On the other hand, wc are not free from blame Until the 
year 1890 botany was a compulsory subject in our entrance- 
examination, but in that year it was, against my advice, made 
an optional subject This, I believe, was due to the influence 
of the headmasters of our great public schools, who desired to- 
pass their pupils straight into the service, without being obliged 
to teach special subjects, such as botany I do not desire to 
discuss the general question here involved, but I do wish to 
state that the action m the direction just Indicated was decidedly 
injurious to our special requirements. I am happy to say that 
during the last year botany has once more been placed amongst 
those subjects which every candidate for entrance into the 
forest branch of Coopers Hill College will have to take up 

As for myselr, I may state that, ever since I started the 
forest branch of this College in 1885, I have constantly urged 
our botanical teachers to extend the study of systematic botany 
at the expense of other branches, such as physiology But 
what with young men trained on the ordinary lines of our 
ubllc schools, and with teachers with a decided leaning to 
ranches of botany other than systematic, it has been a hard 
struggle The otherwise excellent teachers of botany, whom 
we have bad so far, did their best to take up systematic botany 
on the lines required by us , but that is a branch not learned in 
a day, and the first two of our botanists left us, for better 
appointments than we could offer, when they had fallen in with 
our requirement 

And yet I think Sir G King goes too far when he states 
that the ordinary forest officer educated in England is unable to 
recognise from their botanical characters the most well marked 
Indian trees Cases like this do, no doubt, occur, but I am 
sure that Sir (j King’s assertion does not hold good in the case 
of many of the men who have been sent to India. Indeed, 
several of them have developed a decided leaning towards 
systematic botany At the same time, the task 1% in a great part 
of India, far more difficult than would appear from Sir G Kins'* 
words. I should like to know what he understands by "uie 
most well marked Indian trees.” There are some 4000 different 
species of trees and woody shrubs in Burma, and about half 
that number in Bengal Assam If Sir G King expects our 
forest officers on arrival in the country to recognise even a 
moderate fraction of these species, then he alms at impossi¬ 
bilities, and his enthusiasm for systematic botany has earned 
him far beyond reasonable limits. To do what he requires 
demands a thoroughly trained botanical specialist} and even 
such a one would require many years to become acquainted 
with the trees, shrubs and heihs (as demanded by Sir G King) 
of an Indian jungle in Burma, Bengal and many other parts of 
India For such things the ordinary Indian forest officer has 
no time 

The statement made by Sir G King, that the young fewest 
officer on arrival in India is not encouraged to familiarise himself 
with the contents of the forests under hu charge, is not in accord¬ 
ance with the facts of the case On the contrary, it Is made the 
first duty of the young officer, apart from tne study of the 
language of the people Sir G King himself enumerates four¬ 
teen forest officers who, during the last thirty yean, have done 
good botanical work. Of these, five have made important con¬ 
tributions to the systematic botany of India, Of the other nine, 
one was trained at Coopers Hill Considering that all the men 
sent out from Coopers Hill are as yet young, and that to my 
certain knowledge several of them are likely to become botanists, 
I think Sir G King's strictures are not justified. Unfortunately, 
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he looks at the matter entirely from the enthusiastic botanist’s 
point of view 

The Government of India does not wish every Indian forest 
officer to be a botanist It is desirable that every now and then 
one of them should take up the subject as a speciality, but it 
would be disastrous If all took that line I have no hesitation 
in saying that as soon as a forest officer takes up botany as a 
speciality he is, rare cases excepted, likely to become an in 
different forest officer The ordinary officer of that class has no 
time for special botanical study 

Forestry Is perhaps not a science in Itself, but an industry 
based upon vinous branches of science, amongst which botany, 
geology and entomology are the most important The forest 
officer cannot be an expert in each of these To demand such 
a thing would be just as unreasonable as to demand that a 
medical man should be an expert in chemistry The one is as 
impossible as the other , to become either ukes practically a 
life time With the enormous growth of the several branches 
of science a very minute specialisation has become an absolute 
necessity, since only a very small fraction of men can be classed 
as geniuses, while the rest must be rated at the average capacity 
of the human race. The student of one branch must depend on 
the work of students in other branches. Thus the forester, 
instead of being the assistant of the botanist (as Sir G Kmc 
seems inclined to demand), must rely on the professional 
botanist for all the liner and more intricate problems of botany 
All he requires is to oeauire a sufficient knowledge of botany, 
no that he may utilise wnat the professional botanist tells him 
For more he has no time, because he has to attend to quite 
another class of business. The Indian forest officer is an estate 
manager on a large scale , he must manage his estates in such a 
manner that they yield the largest possible amount of useful 
produce with the least possible outlay For that end his time 
is taken up by sylvicultural and administrative duties, leaving 
but little of it for the special study of any of the branches of 
science upon which systematic forest management is based 
No doubt many of ihu pioneers of Indian forestry were 
botanists, but by no means all Take, for instance, the pro¬ 
tection of the forests against fire, a matter to which Sir G 
King gives prominence He himself states that Lieutenant 
(now General) Michael was the fint who was successful in this 
direction in Madras I may add that, ax far as Central and 
Northern India are concerned, Colonel I'carson wax the first to 
introduce successful fire conservancy And yet neither of these 
two gentlemen will, I feel sure, claim to be a great botanist 
Sir 1 ) Brandis, to whom, ax Sir G King points out, we 
owe, for the most pari, the organisation of the Indian Forext 
Department, no doubt was a botanist, but he brought about 
that organisation, not as a botanist, but as an able forester and 
administrator of extraordinary energy 

Botany is a branch of science the study of which is most 
fascinating , but the faculties which produce a great botanist do 
not necessarily include those which are required to produce a 

S eat administrator , and herein lies the difficulty, in so far as 
e Indian Forest Department is concerned I could point 
out more than one botanist who occupied the post of the 
head of the Forest Department m a province, and who 
could not possibly be counted amongst the successful forest ad 
ralmstmton of India. In nearly all these cases so much time 
was given to botany that little—or, at any rate, not enough- 
time remained for the proper administration of the extensive 
Government forest estates which supply the people of the 
country with the necessary forest produce, and over and above 
yield now an annual net revenue of a million pounds These 
results would he most seriously imperilled if our Indian forest 
officers were to take the line which Sir G King recommends 
to them W Schlich 

Coopers Hill, October 19 

Dark Lightning Flashes. 

As an amateur photographer of cloud scenes, I have taken 
the image of the setting sun surrounded by clouds on many 
occasions. I never remember developing a plate in which the 
image was reversed after an ordinary rapid exposure Light¬ 
ning flashes, one would think, ought to be still more rarely re 
versed, if the chemical reactions of the salts in the gelatine film 
are solely responsible for the phenomenon , yet dark lightning 
flashes are not infrequently visible in the developed plates oL 
a thunderstorm 

Dr Lockyer's interesting photographs (vol lx , p 570) of dark 
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flashes with bright cores suggest to my mind another inter¬ 
pret at ion A lightning flash (and, for the matter of that, an 
electric spark) is doubtless a complex phenomenon A disruptive 
discharge of high tensional electricity through the atmosphere 
represents, I take it, a core of rarefied (because incandescent) 

r s surrounded by an envelope of compressed afr Mr C. 

Boys has shown (Naturk, vol xlvu p 420) that "a 
wave or shell of compressed air gives rise to an Image on 
the plate in which there U a dark line and a light Hnc within 
it Similarly, a wave of rarefaction must produce a light line 
with a dark line within it” Surely we have then in the 
lightning flash itself, when nghtly illumined, the necessary data 
for the production of an image —a bright line edged with two 
dark lines, as represented in Dr Lockyer’s photographs In 
such cases the advantages of a diffused illumination of tne back¬ 
ground of the scape are obvious Possibly Mr S Bidwell’s 
interpretation of the double flash is the correct one 
Ho\e, October 21 W Ainsue Hollis 

It seems to me difficult to compare the photographic bright 
ness of the disc of the setting sun with a brilliant flash of light¬ 
ning For my part I consider that lightning flashes give us 
every chance of obtaining photographic reversals, for they can 
be photographed at very close distances, amounting to a few 
hundred yards, while the rays from the sun's disc when near 
the horizon must pass through a lung range of dense atmosphere 
which cuts off the most actinic and therefore photographic rays 
With regard to the second portion of Mr Hollis’ letter, the 
illustration in my article (Nature, vol lx p 573, Fig 6 ) 
disproves rather than proves his suggestion m my estimation. 
If, as he assumes, the core may be considered the actual spark, 
and the outer portion the image of the wave or shell of com 
pressed air, then, as the latter is not so luminous as the core, it 
ought to l;e best visible by reason of contrast against a bright 
lackground A glance at Fig 6 shows that this Is not the case, 
for at C the core exists practically alone with an illuminated 
background, while without the background at a and H it Is most 
developed 

I cannot convince myself that the large dark flash is a double 
one A dose examination of the negative strengthens the view 
that it is single, and the general appearance of the ramifications 
endorses it William J S Lockyer. 

Solar Physics Observatory, South Kensington, October 24. 


A Gutta-percha Plant 

In your issue of October 19 you report a communication 
made to the French Academy of Sciences by Messrs. Dybowski 
and C Fron regarding the cultivation of Eucommia ufmddes, a 
plant said by them to contain gutta percha. I am naturally 
much interested in the possibility of this interesting tree, the 
“ Tu chung ” of the Chinese, becoming of economic importance, 
as some yean ago I investigated the bark and leaves of this 
plant with regard to the peculiar cells containing a rubber-like 
substance (Trans Linntan Society t 1892, vol 111, part 7) 

Gutta-percha and caoutchouc behave very similarly towards 
many solvents, but the fact that the contents of these cells were 
dissolved or partially dissolved by turpentine at ordinary tem 
peratures, whereas gutta percha Is only soluble in hot turpentine, 
led me to the conclusion that the contents of these cells were 
caoutchouc This substance Is much more frequently met with 
in the laticiferous cells than gutta percha, which is almost 
restricted to the natural order Sapotacese Eucommia will 
therefore, I think, be found to be a rubber, and not a gutta 
percha yielding plant 

Bui in either case it is obvious that, with the opening up of 
China, this plant may become of great economic importance if, 
as seems probable from the investigations of Dyoowski and 
Fron, it is easily cultivated and propagated 

F E Weiss. 

The Owens College, Manchester, October 23 
Halo Round a 8hadow 

On a winter morning some yean ago I was driving in a dog 
cart from the Lizard across the Goonhilly Downs whilst a dense 
mist or cloud was matted down on the ground 

Our heads were in bright sunshine, which formed a coloured 
halo round the shadow of each of our heads on the mist as 
we travelled on Half an hour later the mist was more diffused, 
and we saw a white mist bow in the sky Howard Fox 

Falmouth, October 28 
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ON THE DISTRIBUTION OF THE VARIOUS 
CHEMICAL GROUPS OF STARS 1 
II 

T HE results so far referred to have regard to the stars 
with dark lines in their spectra, but besides these 
there are many so called bnght line stars 

1 should state that there has necessarily been a change 
of front in our views with regard to these bright line stars 
since they were first classified with nebulae by Pickering 
and myself 

The nebulae are separated from stars by the fact that 
in their case we have to deal with bnght lines, that is 
to say, we are dealing with radiation phenomena, and not 
with absorption phenomena, as in the case of the stars so* 
far considered , and in the first instance it was imagined 
that the bright-line stars were, from the chemical point of ■ 
view, practically nebulm, although they appeared as 
stars, because the brightest condensations of them were 
so limited or so far away that they gave a star-like 
appearance in the telescope 
Sinoe that first grouping of bnght-hne stars, by the 
work chiefly of the American astronomers it has been 
found that in a large number of cases they have also \ 
dark tines in their spectra, and that being so we must I 
classify them by their dark lines instead of by their bright i 
ones , and the bnght-hne stars thus considered chiefly | 


generality to only two degrees, and the greatest departure, 
the greatest galactic latitude, was something within 
nine degrees That was the story m 1891 Two years 
afterwards Campbell, another distinguished American 
astronomer, also interested himself in this question of the 
bnght line stars, and he discussed them, his catalogue 
containing fifty five as opposed to Pickering's thirty three, 
lie found also that they were collected almost exclusively 
in the Milky Way, and that outside the Milky Way 
practically none had ever been observed The importance 
of this result I will indicate by and by, but in the mean¬ 
time I can throw on the screen a very useful map which 
Campbell prepared The central line of that map repre 
senis the galactic zone, the plane of the Milky Way, and 
he marks along it the different galactic longitudes, show¬ 
ing above and below the plane just a few degrees of 
galactic latitude north and south' sufficient to enable him 
to plot upon it all the bright line stars which he dis¬ 
cussed The diagram shows that all these bright-line 
stars really are close to the central plane of the Milky 
Way Only one out of the fifty five is more than nine 
degrees from it, and this lies in a projecting spur, so that 
we cannot really say that that is out of the Milky Way It is 
remarkable that these bnght line stars are not equally 
distributed along the Milky Way They are chiefly con 
densed in two opposite regions, and there is one region 
in which they are markedly absent The glass globe will 



Fig 3.—Distribution of tbe Wolf Rayet lion in the Milky Way 

turn out to be gaseous stars, with a difference What is , show how the matter stands, I think, rather conveniently 
that difference ? It is this, I think in the case of the We have the Milky Wa> represented by red tape The 
bright-line stars we are dealing with the condensations I secondary Milky Way, which starts from it at one point 
of uiemost disturbed nebulae in the heavens, together with of the heavens and meets it again, is also indicated Dark 

. . . . m . # .V . L « _ r _1. A1 AMinhJAB anH ntit.iHaa Af tliA 




which appears as a star and can be spectroscopically 1 bright-line stars. We find that these stars begin just 
classifiea with the other dark-line stare, inasmuch as the before the doubling commences They go on, and are 
surrounding vapours close to the star produce absorption, sometimes very numerous, and they end lust after the 
and therefore give us dark lines , other parts of the doubling ends , and we notice there is a long range of 
nebuke, probably those further afield, give us bright lines the Milky Way where it is single m which there is abso- 
which mix with the dark ones Therefore we get both lutely no bnght line star at all It looks, therefore, very 

bright lines and dark lines under these conditions So much as if there is a something connected with this 

far as the result goes up to the present moment, it looks doubling of the Milky Way which produces the conditions 

as we have now to consider that these bnght line stare, which generate these bright-line stare, 

instead of being nebulse merely, are gaseous stars at a By the labours of Duntfr, Pickering, McClean and 
very high temperature, in consequence of the fact that Campbell, we are beginning to get very definite notions 
the nebula which is surrounding them, which is falling as to the distnbution of the various chemically different 
upon them, is increasing the temperature of the central stare in relation to the Milky Way How about the 
mass by the change of vis viva into heat Pickenng,* in nebula; from the point of view of chemical distribution r 
his discussion of these stars, had thirty-three to deal with. Here we are in difficulties. 

and he found that there was a wonderful tendency among I have already stated that with regard to the general 
these to group themselves along the Milky Way , that question of the nebulae it is impossible to speak with 
very few of them, li^fact, lay outside its central plane , certainty, because at present there has not been sum* 
that is to say, the galactic latitude, as it is called, the cient time and there has not been a sufficient number of 
distance in degrees from the plane was limited in the observers at work to classify the thousands of nebulae 

which we now know of into those which give us the 
1 a Lecture to Working Men, delivered at the Museum of Pnetksi gaseous spectrum, and those which are entirely different, 
fc^eS^voMx^p!^)^ Voman KXB ’ rRS apparently, in their constitution, and only give us what 

NacA t No. aoai is called a continuous spectrum , but still we can go a 
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little way in this direction by means of some figures 
which I nave noted The point is to see whether there 
is any difference in the distribution of those nebulae, 
which are undoubtedly masses of gas, and gi\e us the 
so-called nebulous spectrum, and those other nebukc 
about which at present we know very little, but give 
us so-called continuous spectra It is clear that on 
this point, undoubtedly at some future tune, even if 
we cannot do it now, a great deal will be learned 
The table I give brings the results up to the year 
1894. If we take the region near the Milky Way, 
the region bounded by 10" galactic latitude north and 
south, and consider the planetary nebulre distinguished 
by bright line spectra, we find that there are forty- 
two , but if we deal with those which are further than 
io° from the Milky Way, that number drops to five 
If we take other nebulae, not neces¬ 
sarily planetary, but gaseous like 
planetary nebuLe, inasmuch as they 
give us a spectrum of bright lines, 
we find that there are twenty-two in 
or near the Milky Way, ana only six 
outside If we take the so called 
nebul'C known to have continuous 
spectra, which need not be nebula, at 
all—we only imagine them to be 
nebulse because they are so far away 
that we cannot get a really true ac¬ 
count of them—we find that the 
conditions are absolutely reversed 
There are only fourteen of them in 
the plane of the Milky Way, but 
there are forty three lying outside 
it, so that the percentage within 
io° of the Milky Way comes out 
to be eighty-four in the case of the 
planetary and the other nebula 
which give us bright lines, and in 
nebula: with continuous spectra only 
2? Therefore we get an absolute 
identity of result with regard to the 
bnght-line stars and the other objects 
which give us bnght-line spectra. 

There is another class of bodies 
of extreme interest In fact, to some 
they are more interesting than all 
the other stars in the heavens put 
together (because they are "new 
stars"), each new star being sup¬ 
posed to be a new creation, so 
that for this reason everybody is 
very much agog to find out what 
they are like When we come to 
examine these- so-called new stars 
we find that they also are almost 
absolutely limited to the Milky Way, 
as shown m the table which gives 
the number of new stars, so-called, 
which have been observed m historic 
times. It begins at 134 years before Christ, and it 
ends last year The number of stars thus reported 
as new stars is thirty one, and of these only three 
have been seen outside the Milky Way The glass 
globe will show in a convenient way what the facts 
are with regard to the new stars The bright line 
stars being distinguished by dark wafers, the new stars 
are shown by white wafers We notice that where we 
get practically the greatest number of dark wafers we 
get a considerable number of white ones. That means 
that these new stars take their origin in the same part 
of space as that occupied by the bright-line stars, and 
it is also interesting to point out that the void which I 
indicated where the Milky Way is single, where there 
were no bright-line stars, is equally true for the 
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new stars, only one new star has been recorded m 
this region 

As 1 have said, a great deal of interest has been 
attached by many people to the question of the new 
■tars, for the reason that whenever a new star appeared 
in a part of the heavens where no star was seen before, it 
was imagined that something miraculous and wonderful 
had happened That was justifiable while we were 
ignorant, but recent work has shown, 1 think almost to a 
certainty, that the real genesis of a new stai is simply 
this We have near the Milky Way a great number of 
nebulie, planetary or otherwise , we nave more planetary 
nebulte near the Milky Way than in any other part of 
the heavens , the nebulous patches also observed in it 
may include streams of meteorites rushing about under 
the influence of gravity , the origin of a new star is due 


to the circumstance that one of these unchromcled 
nebuke suddenly finds itself invaded by one of these 
streams of meteorite^ There is a clash These meteor¬ 
ites we know enter our own atmosphere at the rate of 
thirty-three miles a second, and we may therefore be 
justified in assuming that any meteontic stream in 9pacet 
even in the Milky Way, would not be going very much 
more slowly If we get this rapidly moving stream 
passing through a nebula, which is supposed to be a 
mass of meteorites more or less* at rest, of course wc 
must get collisions , of course, also, we shall get heat, 
and therefore light When the stream has passed 
through the nebula the luminosity will dim and ulti 
mately, attention having been called by this cataclysm to 
that particular part of space, we shall find that there is a 



Fig. 4 —The Milky Way. what* double in relation to tba Equator and Gould • belt or Atari, 
anotflnqr ihat tba bright llna itara (dark wafers) and new btan (whit* wafer*) are limited 
to tbe Milky Way 



IO 


NATURE 


[November 2 , 1899 


nebula there. This has always been so , and therefore 
in the case of new stars we must always expect to get 
indications of the existence of two bodies, the intruder 
and the body intruded upon. 

We must also expect, if we are dealing with small 
particles of meteontic dust, that the action will be very 
•quick, and that the war will be soon over AH thiB really 
agrees with the facts 1 will, just in order to point my 
remarks, show what happened in the case of the new 
star we were fortunate enough to have the opportunity 
of observing in the northern hemisphere not very long 
ago, the new star in the constellation Aunga* We have 
in the diagram the stArs in the region in question , a 
black arrow indicates a dark space in the heavens where 
there is no star The next drawing shows the same stars 
and the same region of the heavens , but we observe that 
in the centre is a star, which is the new star In the 
spectrum of it we obtained undoubted indications of the 
fact that we were dealing with two different masses of 
matter, for the reason that if you take the chief spectral 
lines marked G, H and K, that is to say, the lines of 
hydrogen and of calcium, we find both bright lines and 
<|ark lines, which being interpreted means that hydrogen 
and calcium were both giving out light and stopping 
light We cannot imagine that the same particles of 
dadcium and of hydrogen were both giving out light and 
Stopping light, there must have been different particles 
4f hydrogen and calcium giving light and different particles 
df hydrogen and calcium stopping light, and if we look at 
the photograph carefully we find that the bright lines and 
she dark lines are side by side, and we know that that 
jfce&ns a change of wave-length in consequence of move¬ 
ment, and we also know from the change of wave-length 
indicated that the differential velocity of the particles 
4rtnoh gave us the bright hydrogen and calcium, and the 
dark hydrogen and calcium, must have been something 
like 500 miles a second In that way we obtained indis- 
putable proof that we were really dealing with two perfectly 
•different senes of particles moving in opposite directions, 
4nd that that was the reason we got that sudden illumin¬ 
ation m the heavens which as suddenly died out until 
dually a nebula previously undiscovered was found to 
Occupy the place The nebula is really not the result, 
She nebula was the cause, but we did not know of Its 


•pxistance until our special attention had been drawn to 
that part of the heavens. 

So much then for the first statement of facts relating 
40 the distribution of the various star groups and nebular 
groups in the most general form The next question is, 
Can we say anything about the distances of these gaseous 


stars, bright line stars, and other types? The way 
in which an astronomer attempts to determine the 
•different distances which the stars occupy m relation to 


the earth may really be very well grasped, 1 think, by 
Considering what happens to one when travelling in a 
railway train If the tram is going fairly quickly, and we 
ioolc at the near objects, we find that they appear to rush 
by so rapidly that they tire the eye, and one naturally 
looks at the objects which are more distant, the more 
-distant the object wc look at is the more slowly it appears 
to move, and the less the eye is fatigued Now, suppose 
that instead of the train rushing through the country and 
passing the objects which we regard under these different 
•conditions, the different objects are rushing past us at 
rest Then, obviously, those things which appear to 
be moving most quickly will be those nearest, and the 
more distant objects, just because they are distant, will 
•appear to move more slowly , that is to say, we shall get 
what is called a "large “ proper motion M —m the case of 
<he objects nearest to us—and a small “proper motion" 
—in the case of the bodies which are further away 
This question has been attacked with regard to the 
etars m magnificent fashion by a great number of 
astronomers. A photograph will show in a diagrammatic 
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form the very various rates of proper motion which have 
been assigned by careful observation to a very great 
number of the stars In the chart the amount or proper 
motion of the various stars is indicated by the lengths of 
the lines which proceed from them, and the direction in 
which the various stars appear to be moving is also indi¬ 
cated by the direction which these lines take Some of 
the lines are extremely long , they seem to stretch over a 
large part of the sky Of course the scale is an 
exaggerated one, but it is the relative motion that we 
have chiefly to deal with, and we find that on the same 
scale in some cases the lines are extremely short, so 
that the diagram tells us that the amount of proper 
motion is apt to vary very considerably We have large 
proper motions and small proper motions among the 
stars r 

It was Mr Monck who was the first to show in 189a 1 
that the gaseous stars h \d the smallest proper motion , 
that is to say, that the hottest stars were further away 
from us than the cooler ones That is a good, definite 
statement, and one which everybody can understand. He 
next found that the proto metallic stars—that is to say, 
the stars not so hot as the gaseous ones, but hotter than 
the metallic ones—had the next smaller proper motion 
This, of course, indicates that the metallic stars are the 
nearest to us unless proper motion does not depend upon 
distance, but rather upon a greater average velocity in 
space. It has been shown, however, by considering the 
sun's movement in space, that this view probably may be 
neglected. The first discussion of proper motion then 
went to show, roughly, that the hotter a star is the 
further away from us it is , and it made out a fair case 
for the conclusion that the sun forms one of a group or 
duster of stars in which the predominating type of 
spectrum is similar to its own 

Kapteyn carried the inquiry a stage further 1 Working 
upon the idea that stars with the greatest proper motion 
are on the average the nearest, the part of the proper 
motion due to the sun’s translation in space he considered 
must depend strictly upon the distance, and he determined 
this by resolving the observed proper motion along a great 
circle passing through the point of space towards which 
the sun is moving, which is called the apex of the sun’s 
way, apd reducing to a point 9o J from the apex, His 
result# were practically the same as those obtained by 
taking the mdnidual proper motions. He also found 
that stars with the greatest proper motion are mainly 
metallic, and have no regard at all to the Milky Way , 
that stars with the smallest and no observable proper 
motion are gaseous and proto metallic, including a few 
metallic ones which hAve collected in the galactic plane. 
In this he agrees with the prior observations to which I 
have drawn attention In the table which I now give 
the mean proper motion is shown 


Relation between Spectra and Proper Motions of Start 
(Kapteyn) 


Mean proper 
motion. 

Gomouk and 
proto metallic 
stow 

1 

' Metallic 
| ltorn. 

Metallic 

fluUnga. 

Ratio 
metallic to 

gmaeoua 

n 

l 39 

3 

1 

_ 1 

17 0 

0 53 

* >2 

66 

1 

55 

0 35 

U 

66 

— 

47 

0 34 

34 

*14 

— 

36 

0 18 

35 

, 67 

3 

1*9 

Inappreciable j 

79 

. 35 , 

1 

044 


The table deals with something over a second, which 
may be looked upon as a great proper motion, down to the 
tenth of a second, which may be regarded as a small one , 

1 11 Agronomy and Astro-Pbyilca/ xviiL, », p. 876 
1 Arm tertian Academy of Science, 1893 - j 
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and we find that the gaseous and proto metallic stars in¬ 
crease m number as the proper motion decreases. We 
find also the ratio of the metallic to the gaseous and the 
proto-metallic. We begin with a ratio of 17, and end 
with something like a ratio of half, so that the results 
may be considered to be pretty definite. These results 
were obtained by Kaptevn with 591 stars which were 
common to Stumpe'a catalogue of proper motions and the 
Draper catalogue dealing with spectra. The general result 
may, therefore, be stated that at the nearest distance the 
metallic stars are seventeen times more numerous than 
gaseous stars, and at the greatest distance they are not 
half the number. Here again the question arises, how 
far ttjr intrinsic brightness of these bodies, in relation to 
theinjdBiUnco from us and the possible greater or less 
extinction of light in space, has to oe taken into consider 
afion. That is a problem which will require a considerable 
amount of work m the future It is rather remarkable 
that if we take the stars with very great proper motion, 
very much greater than the average, we find with regard 
to four that three of them are undoubtedly metallic, but it 
is possible that the star 1830 Groom bridge, which is al¬ 
ways looked upon as the star which beats the record in 
v elocity seeing that it would travel from London to Pekin 
in about two minutes, is not a metallic star, 1 
We are now in a position to make a general summary 
of the stellar distribution not only in relation to 
chemistry, but m relation to distance Taking the 
chemistry as the basis, we can see what happens to the 
gaseous, proto-metallic stars and so on, with regard not 
only to their proper motions, but in regard to the Milky 
Way 

Summary of SttUar Distribution 


Group. 


Proper mot too 


Relation u> Milky Way 


the metallic fluting stars the information is not certain, 
so that it is best not to say anything about it Mr 
McClean has dealt with a very small number, and he 
shows that they, like Dundr's stars, the carbon stars, 
have very little relation to the Milky Way We thus 
obtain a tremendous separation between tne hot stars 
with their great distance and the cooler stars with their 
smaller distance. 

But we can go further As the stars become hot in 
consequence of meteontic collisions, we should expect to 
And nebulous conditions following suit» seeing that 
nebulse are masses of meteorites, we should expect to> 
And especially the gaseous nebuke and results depending 
upon their presence m the region where the hottest stars 
exist 

The planetary nebulae consist of streams of meteorites 
moving generally in spirals or in circular paths. There 
is no very great disturbance. We get a bright line 
spectrum from them, and we know they are practically 
limited to the Milky Way We have found that the 
bright-line stars are limited to the Milky Way , they are 
pimply stars involved in nebulae. There again we get a 
connection between the Milky Way and nebulcc The 
new stars are due to fixed nebulae driven into by moving 
nebulae, and they are also limited practically to tne Milky 
Way, there again we have the nebulous touch A 
piece of work which has not been done, but which badly 
wants doing, is to see whether those nebulous regions 
which Sir William Herschel was the first to chronicle 
have or have not a strict relation with the Milky Way 
1 have, in fact, made a preliminary inquiry into this 
matter, and it suggests that these nebulosities arc most 
profusely distributed in the vicinity of the Milky Way 
just as is the case with the gaseous nebulae. 

(To be continued) 


Gaseous »tin Smallest 1 (Monck) 
Proto-metallic Intermediate (Monck) 


Metallic ( Div y Greeted (KofUejm) 


MUcd fluting* 
Carbon 


Dbr a Small (Kapteyn) 

T 

T 


CondonIn Milky Way 
(Pickering and McClean) 
Brighter ones nnt notably 
condensed In Milky Way 
(McClean) 

Tend to collect In Milky Way, 
more e s pe cia lly the fainter 
eur* (Pickering) 

Not condensed in MUky Way 
(Pickering and McChan) 
Collected In MUky Wi 
(Kepteyn) ^ 

t 
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The gaseous stars, which we have seen have the 
smallest proper motion, are condensed m the Milky 
Way The proto-metallic stars, which have but inter¬ 
mediate proper motion, are notably condensed m the 
Milky Way according to McClean, and tend to collect 
m the Milky Way more especially with the fainter stars 
according to Pickenng When we come to deal with 
the metallic stars, we find that there is no special con¬ 
densation in the Milky Way The greater number are 
not condensed in the Milky Way 
That being so, then, we may take a still further 
general view We find that the bright line stars, the 
new stars, are almost exclusively in the Milky Wav and 
are far away from us, that the gaseous stars are chiefly 
in the Milky Way and are far away* from us , that the 
proto-metallic stars are not so confined to the Milky 
Way, and they are not so far away from us But when 
we come to the metallic stars and the carbon stars they 
have not much obvious connection with the Milky Way, 
and they are close to us Unfortunately, with regard to 


1 These atari i _ 

1830 Groom bridge 7 « Gaseous or proto-metallic 

*•738 M s 196 Metallic 

*578 4 049 « Probably metallic. 

_ J? C 383 37 Metallic 

1 Kepteyn find* small proper motions for gaseous and proto-metallic 
stars, but ooe* not separate them into two groups. 
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SOME REMARKS ON RADIATION PUR NO 
MENA IN A MAGNETIC FIELD > 

I N many articles which have recently appeared con¬ 
cerning the work which has been done in the study 
of radiation phenomena in a magnetic field, I find that, 
from the historical point of view, there are some state¬ 
ments which are not quite correct, and to which I now 
desire to attract attention This appears to me desirable, 
as it is much easier, and much better, to test and 
correct errors of statement at the outset than after a lapso 
of time 

In the first place, it has been vary generally accepted 
that the quartet form which occurs in the magnetic effect 
was first observed by M Cornu, but on reference 
to the enclosed paper (Trans Roy Dublin Society, vol 
vi., senes u, p 385, read December 22, 1897), you 
will see that the quartet form,* the sextet, and other vari¬ 
ations of the magnetic triolet were not only observed, 
but were photographed ana exhibited to an audience in 
Dublin m the latter end of the year 1897 On the other 
hand, it was not until the following year (1898) that M 
Cornu (working quite independently) announced in the 
Comptes rendus that he had observed the quartet form. 
Now the Comptes rendus being a weekly journal which 
19 widely read, lends itself admirably to the rapid diffu¬ 
sion and circulation of new results, whereas the scientific 
Transactions of a local learned society are slow in appear¬ 
ing and little read or known outside their immediate 
place of publication For this reason, the observations 
of M Cornu became generally known, while mine 
remained unknown outside Dublin 

It is true, however, that I endeavoured to have them 

l Those remarks were addressed to Sir Norman Lockycr In tbe court* of a 
correspondence, and have been thought of sufficient Interest for publiauion. 

* Tne quartets ora clearly shown, as well as tbe triplet form, In tbe plate 
attached to the paper, and reproduced from tbe photographs shown at lb* 
meeting when the paper was read 
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Fig 


Fk. 3 —Zinc and Cadmium 


Expianation of Plat* 

In the accompanying plate, tig i shows the effect produced on the violet line of cadmium 4678 At the top* we have the 
line photographed with the magnet unexcited, that is, in the free field Underneath this, at 6, the same line u photographed with 
the magnet excited, but the field is not strong enough to resolve it into its three constituents It accordingly appears to be merely 
broadened by the magnetic field A Nicol s pnsm was then introduced into the path of the light and the line photographed in the 
same magnetic field, with the mult shown at 1/, where the middle u seen to be removed from the affected line, to that it appears 
as a doublet The nicol was then turned through a right angle and the line again photographed in the nme field The result is 
shown at c % which proves that the sides of the broadened line hAve been cut off, while the middle has been allowed to pass This 
agrees with the supposiji n that the magnetic field resolves the line into a triplet, but does not absolutely prove it 

Tbe further resolution necessary to prose this point is shown in Pigs 2 and 3 In Pig 2, a photograph of the unc lines 4811, 
4722 and«468o is shown and it will be observed that 4680 shows as a pure triplet, while the others do not Fig 3 is a photo 
graph in a still stronger field taken from a spark passing between two electrodes, one of cadmium and one of unc, so that the lines 
of cadmium and fine are obtained simultaneously under precisely the same circumstances It will be seen that the lines most 
affected are 4678 of cadmium and 4680 of unc and these both show as pure triplets, while the lines 4722 and 4800 show 
as quartets 
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made generally known through the medium of the widely 
circulated journal Nature, for on November 19, 1897. I 
sent photographic negatives to the office of Nature for 
reproduction in that joumaL These negatives showed 
the quartets as well as the pure sharp triplets and the 
diffuse triplets 1 which occur in the spectra of cadmium 
and sine. They were produced by me in the end of 
October 1897, and were, I believe, the first photographic 
record of the actual magnetic tripling and quadrupling of 
the spectral lines. Thetfe negatives, however, ( were not 
considered suitable for reproduction in Nature (see 
letter to Nature, p. 173, December 23, 18^7), but were 
subsequently enlarged and reproduced with great clear 

* _ • m j t • « ■ m j_/ Jk 1 ^ a _ 


commit myself, or persuade others, to the belief that the 
quartet was really a magnetic quartet, i e produced ex* 
clunvely by the magnetic field. It was quite open to 
belief at that time that the quartet form might be pro* 
duced from the triplet by other mechanical causes, for 
example by reversal of the central line of the triplet, or. 
in other ways, as noticed m my paper mentioned aboveM 
After prolonged effort I proved beyond all doubt that 
these variations of the triplet type (tne quartet, &c.) are 
true magnetic perturbations, and are not due to any 
other cause , but this required to be proved, and for this 
purpose a very strong magnetic field was necessary 
With this field I found, as already announced in 
Nature, that the quartet form becomes resolved into a 
sextet by the splitting up of the side lines into doublets 
ft is, therefore, not really a quartet after all, but a sextet 
With regard to other points, namely, the fact that the 


With regard to other points, namely, the fact that the 
magnetic effect does not conform to the law deduced by 
the simple theory (vis that ft X « A*), and the surmise 
that some such law might hold for groups of lines, a 
reference to my first paper, already mentioned ( Trans . 
Roy Dub Soc , December 22, 1897), will show both 
these points clearly emphasised there. On p. 387 I 
state that while some lines were converted into triplets 
44 others photograph as doublets, or weak middled, 
greatly broadened lines, having the appearance of 
quartets , while on the other hand many lines appear 
to be simply broadened in the same magnetic field, and 
others seem to bo scarcely influenced tn the same magnetic 
tUldl* Thus the effect appeared to be lawless for the 
spectral lines taken as a whole in any one substance, 
but I go on to say that “perhaps it might be possible to 
group the spectral lines of each substance into sets, so 
that some law of wave-length might apply to the lines of 
«ach set” 

At this early date I was already seeking for some such 
law, and 1 had before the close of 1897 proved that the 
Uw, whatever it might be, was not the same as that 
which governs the pressund shift of the spectral lines 
atudied by Messrs. Humphreys and Mohler (see Proc. 
Rov Soc of London, January 1898} 

My search has resulted in the discovery of a general 
law which has so for proved to be in complete agreement 
with all the observed focts. 

With regard to the spectrum of iron, you will observe 
in my note in the Proc Roy Soc, January 1898, that I 
was at that early date of opinion that the spectrum of 
iron exhibited no peculiarities of its own in the magnetic 
field. I examined iron early because 1 thought that by 
reason of its magnetic properties its spectral lines 
might show some decided peculiarities (but iron is not 
magnetic above 700° C, therefore my hopes were not 
very decided). On the whole I still adhere to that 
opinion, for although the spectral lines of iron show a 
variety of effect, yet these effects are the same in 
character or in kind as those which are observed lb 
other substances This and other matters I have 

1 Realty bomU aa la t— qoa n lly determined 
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already treated of fully elsewhere {PAil Mag and 
Nature). 

The accompanying illustrations (Figs. 1, 2, 3) have 
been reproduced from the plate given in the memoir 
read before the Royal Dublin Society on December 22. 
1897 They show that the quartets were observed and 
photographed by the author certainly before that date 

Thomas Preston 

NOTES. 

Dr Janssen, director of the Meudon Observatory, has Issued 
a circular in which he announces that the success of last year's 
observations of the Leonid meteors from a balloon has led to 
arrangements being made to repeat the experiment during the 
forthcoming shower Last year, a number of these meteors were 
observed from a balloon above Pans, though the city itself was at 
the time enveloped in a thick fog It is important that numerous 
observations of the Leonid meteors should be made from as 
many places as possible , and as balloons render observers inde 
pendent of cloudy skies, they are evidently of great advantage 
upon occasions such as that to which astronomers are looking 
forward. We are informed that two balloon ascents are to take 
place near St. Denis. The first ascent will be made on the 
night of November 14-15, with the Aerostat, and the second, 
on the following night, with the Cen/aure Two seats in 
each balloon will be at the disposal of Dr Janssen, who will 
nominate observers to occupy them, without distinction of 
nationality The names of the observers will be announced at 
the next meeting 01 the trench Astronomical Society, on 
November 8 

Thr opening meeting of the new session of the Institution of 
Electric sl Engineers will take place on Thursday, November x6, 
when the premiums awarded for papers read or published 
during the session 1898-99 will be presented, and the president. 
Prof Silvanus P Thompson, F R.S , will deliver his Inaugural 
address. 

A series of monthly lantern lectures has been arranged by 
the Royal Photographic Society The first lecture will take 
place on Tuesday, November 7, when Mr J J Vctcy 
will describe “ Some Medueval Towns of Germany," illustrated 
with slides by Commander C. E Gladstone, R N 

The death of Mr Grant Allen, at the age of fifty-one, re. 
moves one of the most popular of scientific authors whose 
writings have induced many readers to watch the workings of 
animate nature His first scientific work, on 11 Physiological 
Aesthetics," was published in 1877, and was followed, m 
chronological order, by "The Colour Sense," 14 The Evolu 
don 1st at Large," “Vignettes from Nature," “Colours of 
Flowers," “Colin Clout’s Calendar," “Flowers and their 
Pedigrees," “Charles Darwin," “Science in Arcady," “The 
Evolution of the Idea of God," &c In addition, Mr Allen 
contributed numerous articles on natural history topics to 
periodical literature All his scientific articles and books are 
attractively composed, and they have been the means of impart¬ 
ing much popular Instruction to general readers. 

Among the privileges which the Hampstead Astronomical 
and Scientific Society Is able to offer its members is the use of 
a reflecting telescope of ioi inch mirror, which 11 erected in a 
small observatory on the Eist Heath, by permission of the 
London County Council Interest in practical astronomy is 
aroused by this means, and the instructive lectures given at the 
meetings of the Society direct attention to focts and things 
terrestrial as well as celestial A course of five lectures on 
astronomy will be given by Mr, P E Vizard in connection 
with the Society on Monday evenings, commencing on 
November aa Mr Vizard will also lecture on November io. 
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on the subject of the “November Meteors" A popular 
Interest in, and practical study of, various branches of science is 
encouraged by the Society, and it is to be hoped that residents 
of Hampstead are actively supporting its efforts. 

The new session of the Royal Geographical Society will 
commence on Monday, November 13, when the president, Sir 
Clements hfarkham, will give a short opening address, to be 
followed by a paper by Mr W Rickmcr Rickmers on his 
u Travels in Bokhara * The paper at the following meeting, 
November 37, will lx. by Mr Vaughan Cornish on “ Desert 
Sand Dunes " At the December meeting, Colonel Sir John 
Farquhatton will probably give an “ Account of the Past 
Twelve Years’ Work of the Ordnance Survey,” from the 
directorship of which he han recently retired Other papers 
expected to be given duhng the session are “An Ascent of 
Mount Kenya,” by Mr H J Mackinder, “The Work of the 
Yermak Ice Breaker in the Spitsbergen Seas,” by Admiral 
Makarofff “Travels In Central Asia,” by Captain H H P 
Deasy, “Travels in the Region of Lake Rudolf and the Sobat 
River," by Captain Wellby , “ Travels in Abyssinia,” by Mr H i 
Weld Blundell, and “ Anthropogcography of British New 
Gomea," by Prof Haddon 

The Journal of the Society of Arts states that artificial 
paving stones are being successfully produced in Germany 
The demand in all larger cities is said to be so good, and the 
expense attached to their production under former methods is 
so large, that any improvements on the older systems, whether 
in saving money or in producing a better stone, will be welcomed 
by almost all countries The newest process In Germany is to 
mix coal tar with sulphur and warm thoroughly , to the result 
ing semi liquid mass chlorate of lime is added After cooling, 
the mass is broken into small pieces, and mixed with glass or 
blast furnace glass slag Thu powder is then subjected to a 
pressure of 200 atmospheres, and reduced to the form or forms 
wanted The resistance to wear and tear in use is fully half 
as great as that of Swedish granite Thus it commends itself 
through durability equal to that of many stone roads, resistance 
to changes of temperature, toughness of surface —giving horses 
a good foothold—and, finally, non transmission of sound In 
asmuch as the joinings are very small, dirt is avoided, and 
cleaning is very easy 

Tub Institution of Mechanical Engineers commenced a senes 
of monthly meetings on Friday last, when a paper was rend by 
Mr W Ingham on the incrustation of iron pipes at the Torquay 
water works. The water supply is obtained from a tributary of 
the River Teign, which rises in the granite hills on a western 
spur of Dartmoor The water is conve>ed by two cast iron 
mains to Torquay, one of them, laid in 1858, ten inches in 
diameter At the time the pipes were laid, no one thought 
Out the pure water from the Dartmoor hills would cause much 
deleterious action upon tMem It was, therefore, with consider 
*ble surprise that at ihe end of eight years the delivering power 
of the mains was found to be reduced to $1 percent of their 
lull discharging capacity A scraper was designed, se\ end years 
ago, to clCan the pipes, and it is now regularly used The 
scraper is pushed forward by the pressure of water acting upon 
pistons a little leu in diameter than the diameter of the pipe. 
As It moves, the knives preu outwards against the inside of the 
pipe and remove projecting nodules. The movement of the 
scraper through the pipes can be easily followed, when the 
mains are about three feel deep, by the rumbling noise it 
makes. The speed vanes, of course, and is on the average about 
aj miles per hour, but a speed of as much as 7$ miles per hour 
ttn be obtained for about three quarters of a mile on one part of 
the line After scraping in 1898, the delivery was increased 
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from 586 to 708 gallons per minute, and similar results have 
been recorded for many years. 

Water engineers have to give very serious consideration to 
the subject of incrustations upon their mains. The deposit 
vanes, of course, according to the nature of the water conveyed. 
When the water is denved from wells sunk in the chalk, the 
coating on the pipes is of pure calcium carbonate, which forms a 
desirable intenor surface from one point of view, if not from the 
other of reduction of pipe area. Mr W Ingham states in Ins 
paper to the Institution of Mechanical Engineers that, speaking 
generally, It may be laid down with a fair approximation to the 
truth that well waters have not as great an action on pipes as 
those from upland gathenng grounds, but where the water is 
soft the corrosive action will be greater Filtered water has 
also a less corrosive power ilwn unfiltered water Whatever 
protective covenng is applied to pipes, soft waters will cause 
rusting within a few years of being laid. At Torquay six years 
is the outside limit when this commences, so every precaution is 
taken to see that the pipes are well coated Mr Ingham 
^remarks that though much has been done to get a satisfactory 
coating to pipes, there is still considerable room lor improve¬ 
ment, and it is hardly necessary to point out that a fortune 
awaits the man who can invent something that will withstand 
the action of soft waters. 

There teems to be some doubt as to the genuineness of a 
photograph whic^ has been exhibited at the Royal Photo¬ 
graphic Society (] icture No 357), as we gather from a letter 
published by Lieut General Tennant { 7 he British Journal oj 
Photography , October 13) Although the writer of this note 
has not teen ihe said picture, and therefore cannot describe it. 
General Tennant refers to it as “a very fine picture of clouds, 
but I am at a loss to understand how it can have been put for¬ 
ward as being like an eclipse of the sun H He states further that 
“ high in the sky there appears a bright disc partly hiding a 
dark orie surrounded by a bright halo it is os though the 
bright sun were passing in front of the dark surface of the 
moon " General Tennant, at the time of writing his letter, 
stated that he was quite certain that it did not represent any 
phase of a solar eclipse either at Quetta (the place where the 
photograph was taken) or elsewhere , but in a more recent com¬ 
munication to the same journal (October 20) he is led to alter 
his opinion after seeing a photograph of the sun passing behind 
a church spire, saying that the peculiar appearance may possibly 
be the result of reversion The latter opinion of General 
Tennant is no doubt ihe correct explanation of the abnormal 
appearance of the photograph in question, but the photographer 
of picture No 357 may be glad to learn that a similar photo 
graph was obtained at Sir Norman Lockyer's camp at Vinadrug, 
India, during the same eclipse The camera used was a folding 
kodak, taking pictures 5 by 4 Inches, and the exposures, four 
in all, were made by a bluejacket Each exposure lasted 
fifteen seconds, but, during the last, totality ended before the 
given Ume of exposure was concluded This photograph shows 
the small crescent of the sun that appeared from behind the 
moon as black, while the disc of the moon is not black (as it 
appeared in the other three photographs), but nearly white, the 
density being just sufficient to differentiate between the corona 
and the moon's limb This photograph is seemingly the Mime 
as No 357, mentioned above, and its peculiarity is due, without 
doubt, to a reversal caused by the extreme brilliance of the un¬ 
covered portion of the sun. 

The photographic process of preparing textile designs, in¬ 
vented by Mr Jan Szczepamk, was referred to by Prof R. 
Beaumont in hU opening address at the Yorkshire College, and 
is described in Pearson's Magazine Prof Beaumont has per¬ 
sonally examined the Invention, and has seen designs worked 
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out by the new process in the premises of the Szeiepanlk Com 
pony it Pari* The object of the photographic appliances of 
Sicxepanlk is to take the artistic sketch, and, without any 
modification of the same, to enlarge it to scale, to transfer it 
on to ruled paper or point paper, and mark it with the thousands 
and millions of dots arranged in the proper orders for the de¬ 
velopment of the several parts of the pattern, in the weaves 
necesSary for giving to each suitable precision of character when 
woven Prof. Beaumont considers that the apparatus of Szcze- 
pamk is capable of producing designs in which there is consider 
able diversity of woven detail, so that it is purely a question of 
whether the designs thus obtained are legible for all practical 
purposes. There must of course be limitations to its utility, as 
there are to all automatic and mechanical appliances Yet if it 
can be employed in accelerating the process of designing large 
patterns, It should have the scnous attention of all who desire 
the further development of the weaving industries. 

From a note in the Journal of the Society of Arts, it appears 
that there is reason to believe that in the near future mercury 
will be one of the most valuable of the numerous metallic pro t 
ducts of New South Wales. Native quicksilver was found so 
far back as 1841 in the Cudgegong River, an auriferous stream, 
which flows through a portion of the western goldfields of the 
Colony Cinnabar had previously been found in the same 
locality Though efforts were made by the Rev W B Clark 
to stimulate systematic research for the metal and its ores, little 
or nothing was done until later years, when cinnabar was found 
at several places, the richest deposits being discovered near 
Yulgilb&r, in the Clarence River district, about four years ago 
The Government geologist has inspected the workings in this 
locality, and has definitely ascertained the existence of three 
parallel lodes, which improve as they go down Machinery is 
being erected, and a preliminary testing of about one thousand 
tons of ore will be made Should the results prove satisfactory 
the New South Wales quicksilver trade will become revolution 
ised, as the poorest assays show the ore to be richer than those 
of the American and Spanish mines They will also encourage 
the search for other cinnabar deposits, which, there is every 
reason for believing, are more numerous and richer than gener 
ally assumed The value of the discovery in connection with 
the Colonial gold mining industry can hardly be over estimated 
It simply means that the work of gold production will become 
enormously stimulated, thereby greatly increasing the already 
large auriferous output of the Colony 

The summary of the Weekty Weather Report for the 
September quarter of the thirty-four years, 1866 to 1899, 
recently issued by the Meteorological Council, shows that 
mean temperature for both wheat producing and grazing 
districts was 2 ° above the average The only variations from 
these values were in the east and west of Scotland, where the 
excess was only I*, and in the south and south-west of England, 
where the excess amounted to 3 d The general mean of the 
rainfall for the quarter was 2 Inches below the average in both 
the above mentioned districts, the principal variations were In 
the north and east of Scotland, where there was an excess of 
1 inch, and in the south west of England, where the deficiency 
amounted to 4 inches Reckoning from January 1, the differ 
ences from the averages are less marked \ in the east of 
Scotland, the north west of England and south of Ireland, 
the exce» amounts to about a inches, while in the east and 
south of England the deficiency amounts to a 7 and 3 5 inches 
respectively 

Dr. E S 1>at[(»ati, of Madrid, has sent us a copy of an, 
interesting pamphlet in which he deals with the representations 
of plants and animals, agricultural operations, and other natural 
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objects and activities found in very old Spanish tombs, in 
cloisters of the eleventh and thirteenth centuries, corbels of 
churches, and choir stalls of the fifteenth century It appears 
that the leaves, bunches of grapes, and tendrils of the vine, 
which were used as decorations during the classic period, are 
also found In the oldest Spanish sculpture of the sixth and 
seventh centuries The animal world is well represented The 
swan, the galbnaceous birds, the dog, and the lion make up the 
fsuna of the little Asturian churches of the ninth century In 
the magnificent cloister of Silos (eleventh century) the in¬ 
digenous species are found by the side of those of oriental and 
northern origin In the capitals of the clouler of Fawogona 
(beginning of the thirteenth century) are reproduced In stone 
two snakes devouring a frog, just as they may be seen 
doing every day in the ponds of the country In addition, re 
presentations are found of the fight of a hunter with a bear of 
the Pyrtndes, the capture of a hare by an eagle, and many 
others of the same kind The pictures of nature with its bungs 
and their struggle for life appear reflected in numerous monu¬ 
ments. From these and many other facts given in the pamphlet 
s It seems that the Spanish sculptures of the Middle Ages have 
not an exclusive symbolic character, and that in those days 
Spain was not so separated frond nature as many have supposed 

Mr John Ban 1 , writing In the volume of Proceedings of the 
London Mathematical Society just issued, discusses the complete 
system of multilinear differential covarianuof a single Pfaffian ex¬ 
pression ahd of a set of such expressions. An account of the bi 
linear covariant of a Pfaffian expression is given by Forsyth j this 
covariant Involves the first set of Pfaffians belonging to the 
given expression, from which lAtter it lsdenVed by a differential 
operation A repetition of this method upon the covariant 
itself merely produces an expression which vanishes Identically 
Mr Brill shows how, by making use alternately of algebraic 
and differential methods of derivation, a senes of covanants 
of the given expression can be produced which involve the 
various orders of derived functions associated with the ex¬ 
pression It is to be noted that the places at which differential 
operations occur are those which murk the passing from one 
group of cases into the next in the case of a Set of equations ob¬ 
tained by equaling the Pfaffian expressions severally to zero 
Furthermore, the more general derived functions introduced by 
Mr Brill play a similar part In regard to these latter coyonants 
to that which the derived functions of a single expression play in 
reference to its covariants One of the main difficulties of the 
subject is the extraordinary complication of the notation 

An important paper on the development of the carapace of 
the Chelonia 11 contributed by Dr A Croette to the last 
number (vol lxvi , part 3) of the Zettscknft fur Wisscnstha/t 
hike Zoologie % in the course of which the disputed question as 
to the relationship of the leathery turtles (Athecata) to the 
carapaced chelomans (Testudinata) is discussed If the views 
put forward by Dr Goctte arc correct, they will profoundly 
modify the generally accepted views as to the relations 
of the Athecata and Testudinata—more especially the late 
Dr Baur 1 ! theory as to the former being a specialised group 
with a degenerate type of carapace. 

In the August number of the Transactions of the Connecticut 
Academy Mr W G, Vanhame records some recent experiments 
in regard to the fertilisation and development of the Planarians. 
From the ease with which these creatures can be kept in 
captivity and the number of eggs laid, observations on the 
development of the group would appear easy, but difficulties 
have been met with by previous observers, in consequence of 
which there are discrepancies and uncertainties in regard to 
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many points. The unusually good preparations obtained by the 
author have enabled him to throw much new Light on some of 
these disputed points The eggs are laid in clusters or sheets con 
taming from one to two dozens, arranged in a single layer and 
closely attached together with a white, mucus like secretion, 
which is at first very sticky, although it subsequently hardens, 
Although hermaphrodite, Plananans reproduce by cross fertilis 
ation For the details of the author s observations, reference 
must be made to the original paper 

In Prof Verrill's report on the Ophiuroids collected during 
the Bahama Expedition of 1893 (Bullettn from Iowa Laboratory , 
voL v , No. 1), the chief general interest centres round the 
observations connected with the protective resemblances 
developed by the feather stars of the Bahamas. According to 
the author, 11 most of these species with long, coiled arms, 
adapted for clinging to the branches of gorgonian corals, are 
adapted for imitating closely, in vinous ways, the forms and 
colours of the corals on which they live This must afford 
them a considerable degree of protection against predaceous 
Ashes, in addition to the direct protection due to the stinging 
powers of the corals themselves, which is sufficient to cause 
most fishes to avoid them ” Many fishes, it is added, have, 
however, in all probability become immune against coral stings, 
and feed on hydroid polyps; and the author argues that if this 
be so, the additional protection afforded the feather stars by their 
resemblance to the gorgonias would be obvious. But, unless the 
feather stars form a specially tempting bonne touche and are 
liable to be picked off separately, the obviousness of this does 
not seem quite clear, since feather stars and gorgonias would 
be both consumed together by the fish 

THE importance now attached to preparing skins of small 
mammals for study purposes according to a uniform plan fully 
justifies the appearance of a paper on the subject by G S 
Miller in the Bulletin of the U S Museum (No. 39) A list 
of instruments and material required, as well as the details of 
manipulation, are given , and a plate illustrates the appearance 
of the finished specimens 

The November number of Scienct Gosstp is particularly full 
of interesting articles. Major B M Skinner gives a short ac 
count of the valley of the Tocht nver which he explored dunng 
the North west Frontier campaign, and an account of the for 
aminifera collected by him from the rocks in Wazmstan is given 
by Mr Arthur Ear land The limestones fall naturally into two 
divisions, (1) alveolme, (a) nummulltic, and the article is illus 
trated by photographs of rock-sections of both of these types. 

A series of observations on the 41 focal depth,’* or as it is 
sometimes called the penetrating power, of microscopic objectives 
is given by Mr Leon E Kythcr in the Journal of Applied 
Microscopy for September By plotting the magnifying powers of 
various combinations as abaci sate and the corresponding focal 
depths as ordinates, a curve is obtained approximating to an 
equilateral hyperbola indicating that in the author’s ex pen menu 
the focal depth varied inversely with the magnifying power 

J Eriksson reprints from the Annates des Sciences NatureUes 
a translation of an important paper, which appeared originally 
in Swedish, on the brown rust of cereals He proposes to 
•j>Ut up into six species the well known parasitic fungus Put 
Hma rubtgo vera , only one of which species is at present 
known in the fecMlosgpre stage Of the six species described, 
the first and second only are of great importance in agriculture, 
the first being very destructive to rye, and the second being 
apparently the only parasitic fungus which causes rust on wheat 
in Europe, the United States or Australia. The paper 
concludes with some practical suggestions for farmers. 
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The mineral resources of the Province of New Brunswick 
form the subject of Part M of the tenth volume of the annual 
report of the Geological Survey of Canada (1899) The subject 
is dealt with by Dr L. W Bailey At the outset he remarks 
that if we except building stones, gypsum, limestone, brick-clays, 
and other materials applicable to building purposes, there are 
but four substances tint have been tbe basis of anything like 
extended or successful mining operations. These are coal, iron, 
manganese and albertite, and of these coal only is at the present 
time being worked There are, however, large tracts that are 
still covered with unbroken forest, and consequently are but 
little known. They comprise rocks whose geological age and 
character suggest that they may be productive of useful minerals. 

A programme of lectures received from the Hull Scientific 
and Field Naturalists’ Club shows that the Club is actively 
engaged in creating and fostering a love of natural knowledge 
within its sphere of influence 

During this month the following popular science lectures 
will be delivered on Tuesday evenings, at the Royal Victoria 
Hall —November 7, Mr L. Fletcher, FR&, on “Tbc Fall 
of Stars from the Sky ”, November 14, Mr W J Pope, on 
11 The Uses of Distillation", November ax, Dr J. W 
Waghorn oh 11 Bad Contacts their application to telephones 
and wireless telegraphy " , November a8, Mr. Michael Sadler 
on “ A Brother of the Birds " (St Pranas of Assisi) 

The London Quarterly Review (Charles H Kelly) publishes 
a long article by “A Field Naturalist," in which Darwin’s 
observations and experiments on cowslips and primroses are 
discussed, and the conclusion is arrived at that the evidence 
brought forward by hun is insuffiaent to establish the theory 
that cross fertilisation is necessary to the full fertility of flowers. 
•'On the contrary," says the reviewer, 41 we are of opinion that 
the primrose gives strong confirmatory evidence to AxelTs view* 
that under natural and equal conditions, self fertilisation of 
flowers is both the legitimate fertilisation and the most 
productive ” 

A natural consequence of the scientific activity of the 
Liverpool Marine Biology Committee is the preparation of a 
series of memoirs, edited by Prof Hcrdman, on typical British 
marine plants and animals. Each memoir will be concerned 
with one type, and the forms selected for description will 
chiefly be common Irish Sea animals and plants, of which no 
adequate account already exists m text books. Three of the 
memoirs will appear before the end of this year, namely* 
Asculia, by Prof Herdman, Cockle, by J Johnstone, and 
Echinus, by H C Chadwick. Others will follow in rapid 
succession, and the complete senes of special studies promises 
to be of value to all marine biologists. 

The additions to the Zoological Society’s Gardens during the 
past week include a Sooty Mangabey ( Ctrcocebus fuliginosus) 
from West Africa, presented by tbe Rev A Clntterbuck, a 
Young Leopard (Felis pardus) from East Africa, presented by 
Captain J L. Stamstrect, a Greater Vasa Parrakeet (Coratopsit 
vasa) from Madagascar, presented by Mr C Hunt j a Corn 
Crake (Crex praitnsts ), British, presented by Mr Collingwood 
Ingram j a Ring halt Snake (Sepedon h aemq cket es) from South 
Africa, presented by Mr J E. Matcham; two Red footed 
Lemurs (Lemur rufipes , 6 9 ) from Madagascar, an Ichneumon 
(Bdeogate, ip. me ) from Africa, a Westerman's Eclectua 
(Eclectus westermani) from Moluccas, two Black tailed God wits 
(Lsmosa aegoapkala), European; ten Sxlt water Terrapins. 
( Malacoclemmys terrapin) from North America, deposited % four 
Common Squirrels (Scturus vulgarts) t European, purchased. 
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OUR ASTRONOMICAL COLUMN 
Astronomical Occurrences in November — 
November 6. oh Conjunction of Saturn with the moon, 
h!° r N 

11 Saturn Outer minor a jus of outer ring = 
16' 11 

12. uh 11m to nh 29m Occultatlon of « 

Pitcium (mag 5) by the moon 
1 a aoh Jupiter in conjunction with the tun 
14-16. Expected brilliant return of the Leonid 
meteoric shower 

15 Venus. Illuminated portion of due =■ 0*966. 

15 Mars. Illuminated portion of disc « o 991 
16. 4I1. Mercury at greatest eastern elongation 

(aa* 18') 

17 loh 21m to nh 29m Occultatlon of A 1 

Taurl (mag 4 5) by the moon. 

19. 6h- 10m to 7)1 im Occultatlon of Neptune 

by the moon. 

19. 1 oh 32m Minimum of Algol {$ Persei) 

22 7h. aim Minimum of Algol (0 Persei) 

25 14b nm to 15b aim, Occultatlon of 55 Leon is 

(mag 6) by the moon 

Holmes' Comet (1899 d) 

Ephemera for 12 h Greenwich Mean Time 


GEOGRAPH YA T THb BRITISHASSOCIA TION 

THE Dover meeting was characterised by the unusual 
quantity of solid work in physical geography and mainly 
in oceanography, including polar research, which was brought 
before the Section Travel papers were less numerous than 
usual, though certainly of no inferior type, and the use of the 
lantern to illustrate nearly every communication added both to 
the interest and the value of the expositions The ball was ill 
situated and not well adapted for the purpose it was called upon 
to serve, and this unfortunate environment, not any falling off in 
the quality of the papers, accounted for the remarkably small 
audiences, which were the subject of general remark 

The address of the President, Sir John Murrey, contained a 
summary of existing knowledge as to the ocean floor, and cun 
eluded with indications as to the direction m which advance 
during the immediate future is to be looked for In this respect 
Sir John Murrey gave prominence to the improved prospects for 
Antarctic research, ana emphasised the importance of ine forth 
coming expeditions aiming at scientific completeness in their 
work In seconding the vote of thanks for the address, Sir 
Michael Poster, the President of the Association, spoke of the 
interest which the Royal Society as well an the Ko^al Geo 
graphical Society felt m Antarctic exploration, and of the 
determination of both Societies to make the best possible use 
of the funds which might be placed at their disposal for the 
complete scientific study of the south polar area 


**99 

R A. 

h m 1. 

I)»cl 

m 

Nov 2 

3 36 36 67 

+ 49 14 8 0 

3 

35 3308 

12 57 8 

4 

34 9 70 

11 248 

5 

33 $6 63 

9 39 5 

6 

3 1 44 00 

7 12 1 

7 

30 31 92 

4 33 0 

8 

.3^ 

49 1 33 6 

9 

+ 48 58 11 4 


Comet Giacopini (1899 *).—The following ephemera is 
given by Ilerr S K Winther, of Copenhagen, m Astr Noth , 
Bd. 150, No. 3598 — 
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New Algol Variabie inCyonus —The following minima 
will occur at convenient times for observation during Novem 
ber — 

D M.+ 45* 30 fa{o£, 

* d b n. 

1899 Nov 6 8 57 

15 12 27 

*9 5 43 

New Variable Star.— In the Astronomical Journal ; No 
470, Mr R T A. Innes, of the Cape Observatory, gives the 
individual results of his observations leading to the detection 
of a new variable Its position is — 

C P D. - 54 - 6634 {SA“ ,S ^™ T} (,87S) 

The star was first suspected of variability by Prof J C Kapteyn, 
who furnished a list of passible variables to the Cape Observ 
atory In December 1896 Mr Innes, from a discussion of the 
fifty-eight observations he record^ finds the period to be about 
12 68 days, the variation of magnitude being from 8 7 to 9 3. 
The foil to, and rise from, minimum seem to be veiy sharp , but 
notwithstanding this similarity to the Algol type, it is not con 
sidered likely to belong to that class. The colour of the star is 
distinctly red. 


Arctk Pai ers 


The most recent results of Arctic exploration were described 
by three explorers who had attacked the problem in very dif 
ferent ways Admiral Makaroff, of the Russian navy, gave an 
account of the trial tnp of the great Russian ice breaker 
Yermok % a vessel recently constructed at Armstrong's works on 
the Tyne for service in the Baltic during winter And in the Kara 
Sea in summer The vessel fs built at steel, the plates bemj; 
very heavy and the riba and cross-girders of very great strengtn 
arranged to meet the thrust of ice from all aides She is built 
with two hulls, one within the other, is minutely subdivided 
into water tight compartments, and fitted with an elaborate 
system of tanks and steam pumps which enable the trim of the 
vessel to be altered very rapidly Thus the vessel may be 
depressed at bow or stern, or canted to port or starhoard by 
pumping water from one set of Unks to another The dis¬ 
placement of the vessel fully equipped is 8000 tons, and her 
engines have power by acting on three propellers at the stern to 
drive her at tne rate of 14 knots. A fourth propeller at the 
bow, intended to drive away the broken ice by the currents it 
generates, was found useful only in light ice, but of no value in 
breaking ice of great thickness. The trial tnp, which Admiral 
Makaroff described with many illustrations from photographs, 
demonstrated the power of the ship to break away through ice 
as much as 14 feet thick, not so much by smashing the icc as 
by determining the direction of cracks oy which the mass w 
split A cinematograph picture was obtained of the YermaJb 
forcing her way through the thickest of the Arctic pack ice 
north of Spitsbergen, but Admiral Makaroff regretted that the 
film could not be developed in time for exhibition at the 
meeting During the trip the ice was not only broken to nuke 
way for the ship, out studied minutely The powerful derricks 
witn which the vessel is fitted made It possible to capsire large 
blocks of ice >0 as to study the parts normally under water, and 
also to hoist on deck masses of many tons weight, to be studied 
as to temperature by the insertion of thermometers to different 
depths, and as to chemical composition, melting point, &c 
Admiral Makaroff is convinced of the perfect suitability of 
strong steel ships for polar research ; and id reply to an inquiry 
as to whether he hoped to reach the North Pole in the 
Yermmh, said that he only wished he might be allowed to try 
There was a long discussion on the paper, in which the value 
of this new method of mastering the icc was generally 


Mr W S Bruce, who had just returned from a vo>age to 
Spitsbergen in the Prince of Monaco's jacht, lYttnesse Alice , 
gave an account of the ph) steal and biological conditions of the 
Barents Sea, founded on that cruise and on a voyage lsst year 
in Mr Andrew Coals’ jacht Bltit cat ha Only two of the 

nu^ny current floats thrown overboard by the Blemathra had 
as yet been recovered - 

Mr Walter Wellman, in an address on Ills recent journc) to 
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Wilczekland, dwelt upon the motive* and methyls of Arctic 
exploration, advocating the “dash for the pole "a* the only 
practical method of attaining the highest latitude in the short 
time available during the brief leason available for travelling in 
the Par North lie recounted the incidents of his attempt m 
1898-99, which was unsuccessful on account of ft serious accident 
which befel him when camping on an iceflow which was broken 
up by a sudden pressure 

AtnAKtuc Papers. 

The records of recent work in the Antarctic were of no less 
Interest, and the display of slides from Antarctic photographs 
was unique, none of them having been shown in public before 
A short account of the rruise of Sir George Ntwnes’ yacht 
Southern Cross, with Mr Uorrhgrevink and his party on lxiftrd, 
from Holiart to Ciq>e Adnrc, was communicated by Dr II R 
Mill, and illustrated by a few pictures of the Antarctic ice anil 
of the landing at Cape Ada re The Southern Cross left Holiart 
on December 19, reached 50° S on the 23rd The first ice 
was met with on the 30th in 6i° 56' S , and 159“ E , and on 
January I. 1899, she was practically stopped by the pack in 
63® 4CV Every effort was made to imicevd southward and east 
ward, but with small result, as on January 31 the position was 
only 66 46' S and 165° 28' E She then commenced to work 
northward and eastward to escape from the pack, which she did 
on February 12 in 65’ 4$ S , and then it was found cosy to 
cross the. pack to the southward in longitude 173^ P , the ship 
anchoring oil the beach at Cape Adare on February 17 Tem 
pestuous weather was experienced, the wind at the most 
southerly part of the voyage blowing usually from easterly and 
southerly quarters, ana the vessel lieing more than once in 
ilangtr of driving ashore Stores were landed, huts erected, 
and the Southern Cross finally left Mr Borchgrevmk with nine 
companions and nexenty five dogs on the shore of what he 
bclieted to l>t the Antarctic comment on February 28, 1899 

M H Arvtowski, the oceanogra|>her and meteorologist of the 
Beigtta* gave a brief account of the voyaqe and the wintering of 
the Belgian expedition m the Antarctic ice pack south west of 
Cape Horn lie showed a number of photographs of the newly 
explored land, and concluded by expressing his views as to the 
further work required In Antarctic exploration as follows — 

At the present day it 11 impossible to consider the land alone , 
the whole Antarctic area exhibits phenomena which remain very 
imperfectly known, such as the great questions of atmospheric 
circulation, climate, circumpolar oceanography and magnetic 
conditions Hence Antarctic explorations must be conducted in 
three ways — 

(1) A system of fixed stations arranged between the edge of 
the continents and the zone of ice These stations should be 
supplied with all necessary magnetic and meteorological Instru 
ments, and continue at work simultaneously for one year at 
least 

(2) During thi same year two polar expeditions should set 
out on opposite sides towards the South Pole This would 
require two vessels strong enough to withstand the pack, and 
equipped for wintering 

(3) Finally a circumpolar expedition, planned to follow the 
edge of the pack right round, and specially equipped for oceano 
graphical and zoological work This expedition would also 
survey the accessible parts of the Antarctic coast 

Such a system of exploration must necessarily be the work of 
several nations WcypreLhl’s idea should be revived and 
followed Antarctic exploration must be conducted system 
atically, and it ought to be international A senes of circumpolar 
stations, where comparable and simultaneous observations are 
carried on, would make the results of the British and German 
Antarctic expeditions remarkably complete, and \aatly enhance 
their value 

A polygon of stations should unite South Amenca and the 
Antarctic lands. The path of the cyclonic storms passes to the 
south of Cape Horn, and—at least during pan of the year—to 
the north of Palmer Land The polygon should include 
stations on the east and west coasts of Graham Land, and one 
of the South Shetland Islands, on South Orkney and on one of 
the Sandwich Islands, together with stations at Cape Pillar, 
Cape Yirgini, Cape Horn, Staten Island and the Falkland!. 
With such a system of observation it would \>e possible to deter 
mine exactly the track of every cyclone crowing the polygon of 
stations This is a matter of very great practical importance 
These cyclones seem tn tra\el m the general direction of the 
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upper winds from west to cast, and they seem to follow the 
outline of Alexander, Graham and Palmer Lands, but how and 
why this is so we cannot tell as yet Between South America 
and the Antarctic land there Is a belt of low pressure which 
seems to encircle the Antarctic region where there is ap¬ 
parently a permanent anticyclone \ but observations are wanting 
to determine the associated conditions of atmospheric circulation. 

It seems scarcely necewary to insist on the advantages which 
two other polygons of stations would present, one to the south 
of the Indian Ocean, the other between New Zealand and 
Victoria Land The second polygon would be formed by the 
lriands of Pnnce Fdward, Crozet, Kerguelen and a station on 
Fndirby Land The third polygon would include the Balleny, 
Macquarie and Auckland Islands. This would J>e a particularly 
interesting polygon on account of its comparative proximity to 
the magnetic pole 

The two vessels designed to winter in the pack should 
approach along the meridians of 145® W and 35 ” E Im 
prisoned in the pack as the Beltpca was, these vessels would be 
able to carry on oceanographical and zoological work, and also 
to collect magnetic and meteorological observations, thus adding 
two stations near the pole to the various polygons. From the 
meteorological point of view it would be extremely interesting 
for these vessels to reach high Latitudes, for the region near the 
pole will probably differ greatly from the northern edge of the 
Antarctic lands in everything regarding atmospheric pressure, 
wind and storms. 

Vs to the circumpolar expedition, the vessel intended for this 
purpose should be quite independent of those which penetrate 
the pack The region is too great to admit of the whole voyage 
being completed in om. season—three would probably be necet 
sary It 11 not easy to indicate the route which should be 
followed, for everything depends on circumstances Still, it 
may be observed that—in summer at least—easterly winds pre 
dominate near ihc edge of the south polar pack, and therefore 
it would be advantageous to proceed from east to west 

Mr J Y Buchanan, P R.S , treated of the physical and 
chemical work required forau Antarctic expedition, and pointed 
out that the principal object at the outset of the expedition 
should be to push energetically southwards, and effect a landing 
in the most suitable place in the higheit posable southern lati¬ 
tude, and there establish the principal station The locality 
should be chosen where the ship, or one of the ships, would 
find safe winter quarters. As the principal object is to estab¬ 
lish the expedition as advantageously as possible on land, 
no time should be spent unnecessarily at sea For this 
reason magnetic observations at sea should not be con 
tem plated. They take up an enormous amount of time, and 
besides, if they are to be of any use, the distribution of 
iron in the ship has to be arranged under such restrictions 
as to interfere materially with the usefulness of the ship in 
other directions. On land, the magnetic observations would 
occupy a first place, also pendulum observations for the de 
termination of the intensity of gravity and tidal observations. 
It has been the general experience of Antarctic navigators 
that the heavy pack ice 11 met with at a considerable distance 
from land, and between it and the land there is comparatively 
open water The ice which would cover this wator in winter 
would probably loosen earlier than the heavy pack, and the 
ship, if wintering inside, might be able to move much earlier 
than it would be possible for her to pass the pack , and this 
would be an additional advantage of finding winter quarters for 
the ship 

Perhaps the most important work to be done is to obtain a 
complete meteorological record during the whole of the sojourn 
of the expedition in Antarctic regions, whether at sea or on 
land At present, any view as to the meteorological conditions 
on the AntarcUc land may be held, because we have no facts 
by which to regulate our speculations. The expedition should 
be fully supplied with instruments for this purpose, and especially 
with self recording instruments As the station must necemnly 
be on land, and not on ice, geological observations will be made 
as a matter of course 

What distinguishes the Antarctic regions above everything is 
the development of ice as a geological feature, whether it is met 
with at sea as icebergs, or on land as glaciers, or a continuous 
covering It is almost certain that any station on land will be 
within easy reach of a glacier, and means should be taken to 
establish marks as early as. possible which will enable its motion 
to be observed before darkness sets m and after the tun reappears 
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The Greenland gfiuneri appear to move about three times as fast 
os the Swiss ones. Do the Antarctic ones move faster still ? In 
Spitsbergen the glacier streams sometimes take very large pro¬ 
portional How does It stand with the Antarctic ones in this 
respect? The*'gram" of the Spitsbergen glaciers does not 
seem to be largeT than that of tne principal Swiss glaciers 
The Antarctic land ice must be dissected with a view to the de 
termination of the size and the articulation of the grain It is, 
therefore, of the first importance that the chemist and physicist 
should have spent some time both in summer and In winter, 
examining for nirtieelf the conditions of one of the Swiss glaciers 
This is quite as necessary for him as having spent a certain time 
in a chemical dt a physical laboratory 

The papers on Antarctic exploration gave rise to an animated 
discussion Prof RUcker, speaking of the requirements for 
magnetic work, expressed his preference for observations on 
board a wooden ship cruising round the Antarctic, to the con 
centratkm of observations on a few fixed stations , although he 
allowed that excellent results could be obtained from fixed 
stations if they were numerous enough, and nut established upon 
magnetic rocks series of well distributed stations being more 
important than a position in high southern latitudes or equip 
ment with apparatus of remarkable delicacy Major Darwin 
observed that such differences of opinion as had been expressed 
regarding the work to he attempted in Antarctic exploration 
arose simply from the want of funds to provide for the complete 
representation of all departments , and nc indicated two guiding 
principles. (1) If a special Antarctic ship is to be built it 
should spend the whole of the available time in the Antarctic 
regioni proper (2) The greatest unknown feature should be 
selected for study, that is, the Antarctic continent For any 
kind of south polar expedition it is of the utmost importance to 
select the scientific staff with the greatest possible care 
Mr George Murray said that he had been carefully study 
mg the question of the cost of ships, and had come to the 
conclusion that for two well-equipped vessels, each with an 
adequate scientific staff, a sum of 150,000/ would certainly be 
required Dr Koetthtz laid stress on the importance of expert 
supervision in the preparation of all the tinned foods of an 
expedition Sir John Murray, in summing up the discussion, 
said it was plain that fora proper study of the Antarctic regions 
two ships would bereauirea, one specially designed for magnetic 
work and for penetrating the ice, the other equipped for circum 
polar oceanographical observations 

OCKANOt.RAPHICAL PAPKES. 

Dr Gerhard Schott, of the Hamburg Marine Observatory, 
the oceanographer of the German deep-sea expedition, gave an 
account of the chief results of the voyage of the Valdtvia % 
illustrated by many photographs, including some fine pictures 
of tabular and peaked Antarctic icebergs. The expedition, 
sent out at the expense of the German Government, was 
practically a circumnavigation of Africa, though in wide curves 
including the invasion of the Antarctic region to the edge of 1 he 
pack-ice off Enderby Land Apart from the exploration of the 
edge of the southern ice and the rediscovery of Bouvet Island, 
the cruise was of great geographical importance on account of 
the exact oceanographical study of the whole of the tropical 
Indian Ocean for the first time The oceanographical results 
include deep-sea soundings earned out with two different 
machines, one the Sigsbee, of American manufacture, which 
acted remarkably well, even in very stormy weather 

T ie utilisation of an electromotor for winding up the wire was 
a new and very successful application much to oe commended, 
especially for polar work, when steam pipes are apt to freeze 
The most important soundings were those made between Cape¬ 
town and Bouvet Island, thence southward to the edge of the 
ice, and eastwards alonq the margin of Lhe pack, and thence north 
to Kerguelen Thu region had previously been almost unknown 
During this part of tne trip great attention was paid to ice 
conditions, the we being distinguished into Drift ice , consisting 
of low fragmentary masses, often obviously portions broken off 
Kladen, Bach-ice, greenish stratified masses of frozen sea 
water \ and lcebergs 9 which in the east near Bouvet Island were 
rugged, much waterworn, and had obviously come from a distance, 
while in the east, near Enderby Land, they were tabular in form, 
quite fresh and nnwom their height was usually from 100 to 
180 feet The meteorological conditions were also studied 
throughout the cruise with great care. 

Mr H. N Dickson discussed the observations of temperature 
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of water and air rourd the British Islands, lhe mean 
monthly and annual temperatures of the surface waters 
of the sea during the period 1880-97 are shown for sixty 
five stations distributed round the coasts of England, Scotland 
and Ireland The average for the year at the entrance to the 
English Channel is nearly 54° F , it falls as the Channel narrows 
to 52* between the Start and Cape la Hogue, and remains steady 
to Deyond the Straits of Dover, at least as far as the East 
Goodwin light vessel On the south west coast of Ireland the 
annual mean is about 52", falling to 51° in St George s Channel, 
and 50° in the Insh Sea A slow Tall from 52 s to 50° takes 
place on the west coast of Ireland until the N \V corner is 
reached The mean of 49° persists along the north coast of 
Ireland to the North Channel, and along tne whole of the west 
coast of Scotland to Stornoway On the east coast temperature 
falls very quickly, as soon as we gel out of range of the bLraits 
of Dover, to 50* off Suffolk and Norfolk, and then there is a 
gradual fall northwards, to 48° off the coast of Norihumber 
land, 47off Aberdeenshire, and 47° at the Orkneys and 
Shetlands The effect of the tidal streams in mixing the waters 
is exceedingly well marked The annual minimum of temper 
alure rarely occurs in March, most frequently in January, espe 
i dally at stations open to the Atlantic The annual maximum 
occurs almost everywhere in August 

Mean temperatures of lhe surface water are compared with 
the forty year averages for the air, recently published by Buchan 
A comparison shows that the mean annual difference has hitherto 
been somewhat over estimated, especially on the western coast, 
in no case is the mean excess of sea over air greater than 2° F 
The maximum difference occurs everywhere in November and 
Decern her, and is greatest on the south coast of England 
between Portland Bill and the Straits of Dover 

Mr Dickson also contributed a paper on the temperature and 
salinity of theburface water of the North Atlantic during 1896 and 
1897 The completed senes of forty eight monthly charts of sur 
face temperature and salinity, the mode of construction of which 
was described in a paper read before the Section last year, was 
exhibited, and along with it maps showing the departures from 
the mean distribution of air pressure and temperature during the 
same period A number of new features in the movements ot 
surface waters were disclosed, notably in connection with the 
distribution of polar waters from the western Atlaniic 

Dr II U Mill suggested a system of teiminolngy for the 
forms of sub oceanic relief He said that the fact that the 
forms of the ocean floor cannot be seen, but only felt out by 
soundings, makes their study one of peculiar difficulty Some 
distinguished authorities believe that our present knowledge of 
the deep sea is too slight to justify any systematic terminology 
Meanwhile each investigator introduces a set of nAmes of his own, 
for the most part based on analogies with land forms visible to the 
eye It is obvious that there are two great clauses of forms, 
elevations above and depressions below the general lex el of the 
ocean floor, but the auestion is how many subdivisions of each 
can be recognised ax distinctive and deserving of generic names 
The following general scheme of terminology is nut forward 
tentatively, premising that no attempt be mode to localise any 
precise type of form unless a considerable number of soundings 
exist to define it — 

Depression —The general term for any hollow of the ocean 
floor Basin —A relatively wide depression, with comparatively 
gently sloping sides. Caldron —A relatively wide depression, 
with comparatively steeply sloping sides. F«rnw-A relatively 
narrow depression with comparatively gently sloping sides. 
Trough —A relatively narrow depression with comparatively 
steeply sloping sides. Wall —Any submarine slope comparable 

in steepness to a precipice on land Floor— An> very gentle 

submarine slope or nearly level surface Elevation —Any 
inequality above the general level of the ocean floor Rise —A 

relatively narrow elevation Bank —A relatively wide elevation 
Skoal —An elevation coming within five fathoms of the surface, 
10 as to be a danger to shipping Shelf— A nearly horizontal 

bank attached to the land and bordered seaward by a much 
more abrupt downward slope 

Mr C W Andrews, in a paper on the relation of Christmas 
Island to the neighbouring lands, referred to the peculiarities 
of the geology and biology of the island, and traced the 
resemblances which seemed to associate it with the Cocos 
Keeling group on one side and Java on the other The 
occurrence of earthworms in Christmas Island was an anomaly 
In the biology of oceanic islands, and difficult to explain 
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Sir John Mnrnjr and Mr Robert Irvine discussed the dts 
tn but ion of albuminoid matter and saline ammonia in sea 
water, and Sir John Murray with Mr F P Putlar exhibited 
and described the sounding machine they employed in their 
bathymetrical survey of the fresh water lakes of Scotland* and 
gave an account of the configuration of the beds of the lakes of 
the Loch Katrine group The authors expressed their inten¬ 
tion of extending the work to the other lakes In Scotland, 
although they felt that it was rather for the nation than for 
individuals to carry out work of the kind 


Other Papers 

Colonel Sir John Farquharson, late Director General of the 
Ordnance Survey, gave an account of the progress of the work of 
that department during the lost twelve years, and exhibited a 
number of illustrative diagrams and specimen maps. lie said that 
during the twelve yean (1887-99) there have been probably more 
changes made in the character of the work done by the Survey 
than in any other equal period of its history , and, as regards 
the areas covered by its operations, they have been largely in 
excess of the areas covered during any previous equal period 
This is, of course, due to the met tnat revisions have now 
largely taken the place of original surveys. The moat important 
advances made were — 

The progress (to completion in 1890) of the original cadastral 
survey of England and Wales, including the 6 inch surveys 
of uncultivated districts. The progress made on re surveys 
for the larger scales of various counties of England and Scot 
land which had been originally surveyed for the fi inch scale 
only, and the progress made on the revision of the original 
cadastral surveys of England and Scotland, whether on the 
25 inch or 6 inch scale The progress made on the re survey 
of Ireland for the f^T or 25 inch scale The progress made 
on the completion of the original new senes engraved 1 inch 
maps of Great Britain and Ireland, both in outline and with 
hills. The progress made on the revision of the new scries 
of 1 inch engraved outline maps of Great Britain and Ireland, 
and the commencement of the issue for Scotland and the North 
of England (and for Ireland ultimately) of the same revised 
I inch map with hills in brown by double printing The 
progress made with coloured 1 inch maps of the South of 
England The progress made with maps on scales smaller than 
1 inch to a mile 

A short account was given of the nature, causes, and results 
of the changes made since 1887 in the system of carrying out 
the survey, gome of which were due to the reports of com 
mitteet, or suggestions from the general public, while others 
have been necessitated by the changes which have taken place in 
the character of the work done by the Department 

The Ordnance Survey Department, in 1887, published town 
maps at the cost of the State, on the scales of 10 feet ( T |*) and 
5 feet (to a mile It does so no longer The reason for 
this change was stated The sales of the Ordnance Survey 
maps were in 1887 in the hands of the Stationery Office , 
they are now m the hands of the Ordnance Survey Department 
itself The reasons for and results of this change were stated 

Some remarks were also made as to the organisation and 
superintendence of the department and of its work, os to the 
use made of the Ordnance Survey maps by other departments of 
the State and by the public generally , and as to the important 
work which still remains to be done by the Ordnance Survey 

Mr Vaughan Cornish described the sand-dunes bordering the 
delta of the Nile dealing with the ripples, sand-dunes, and dune 
tracts in turn, 

JtippUs —The author had previously measured twelve wind 
formed ripples in the blown sea rand on the Dorset coast The 
avenge ratio of length to height was L/H = 18 4. The least 
height was 106 inch, and the greatest 34 inch These measure 
ments were, for the most part, of one or two individual ripples. 
Mr. E A. Floyer measured six of the largest kind of ripples on 
the El Aruh route, and obtained L/H *177 with II from 6 to 
10*6 inches. The author measured thirty seven consecutsvo 
npples to leeward eft sand dune near Ismailia. The npples 
had an average height of 1 41 inches, and the average L/H was 
16 57 The appearance of these was intermediate between that 
of npples where accumulation is rapid (which never grow large), 
and (he large and nearly syinmetncal npples (? analogous to 
sastrugi), as much as 11 feet in wave length, the formation of 
which is apparently accompanied by a considerable lowenng of 
the general level 

NO 1566, VOL. 6l] 


Dunes —A tract of a few hundred acres of small, but true, 
dunes (not ripples) on a sandy foreland, exposed during the fall 
of the Nile, afforded an opportunity for similar measurements. 

Higher and lower dunes succeeded one another, and, viewed 
transversely, the ndges were strongly undulating Nevertheless, 
a line having been marked out In the upnand-down wind 
direction, the ecvera&s L/H for twenty four consecutive dunes 
was found to be 18*04, average height ao Inches. Another set 
of measurements taken near the same line on the succeeding 
day gave L/H = 17 89 for twenty three consecutive dunes. 
Apparently the ndges are formed of the nearly uniform (L/H 
= 18) shape, and lateral inequalities are subsequently developed 
in the manner explained in the GsographtcaJJournal* June 1098, 
PP 637-9, but tn era do not affect the average IJH The author 
hopes to make similar measurements of trains of larger dunes. 

The straight, slipping lee cliff of dunes is caused by the under 
cutting of the eddy In the dunes near Ismailia a progre ss ive 
development of the profile form was observed At first both 
windward and lee slopes are very gentle, and the highest point 
is near the middle. The summit apparently moves to leeward, 
and the lee slope becomes steeper , a slipping cliff is formed on 
the upper part of the lee slope This pusnes back towards the 
summit, and the windward slope grows steeper Finally, wind¬ 
ward and average leeward slope become of nearly equal steep¬ 
ness, and the top of the cliff coincides with the summit of tne 
dune 

Dun* Tracts —The condition for formation of a dune tract 
in a sandy district is that the rate of travel of the sand should be 
locally diminished without a corresponding diminution in the 
supply of sand. The persistence of such a condition may cause 
a stationary dune massif without fixation. 

In the sandy district visited by the author the formation of a 
dune tract or done massif appears to be chiefly determined by 
the presence of ground moisture, which gives coherence to Jthe 
rand Thus the boundaries of these massifs frequently appear 
inexplicable when an explanation is sought in the wind. Within 
the bounds of the masrif, however, the modelling of the surface 
is explicable by the action of the winds. In the neighbourhood 
of Helwan, wind erosion of limestone and other rocks is very 
active over areas where there are no dunes An examination of 
the wind formed detritus showed a quantity of sand sued par¬ 
ticles sufficient for the formation of dunes , and the explanation 
of their non formation seems to be that the rand sized particles 
are too small a proportion of the whole According to this line 
of reasoning, dunes will only be formed where dust formation 
proceeds slowly, fur if dust be produced rapidly the proportion 
of sand sued particles remains low 

Travel papers, for the most part accompanied by graphic 
illustrations, were contributed by Mrs. W K Rickmers on the 
rarely visited region of Eastern Bokhara, by Mr W R 
Rickmers on the Karch Chat mountains in Transcaucasia, by 
Dr II O Forbes on the island of Sokotra, by Mr O H 
Howarth on the province of Oaxaca in Mexico, by Dr A. 
C Haddon on some geographical results of the recent 
Cambridge anthropological expedition to the Malay Arc hi 
pelago and New Guinea, and by Captain Wellby on a remark¬ 
able journey through the western borderlands of Abyssinia. 
Mr E. Heawood contributed a paper on the date of the 
discovery of Australia, in which he brought forward evidence for 
discrediting the rumours of the discovering of Australia in the 
fifteenth century or the early part of the sixteenth 

The eighth report of the Committee on the Climatology of 
Tropical Africa was preranted, giving records from forty 
stations. 


MECHANICS A T THE BRITISH ASSOCIA TION 

A/TEETING under the presidency of Sir William White, 
Chief Constructor of the Navy, naturally the papers 


Chief Constructor of the Navy, naturally the papers 
which came before the Section dealt mainly with marine 
engineering, canal and harbour works, and allied subjects. 

Owing to the energy of the President a very complete 
programme was secured, and the papers read and discussed 
were certainly considerably above the avenge The attendance 
at the sectional meetings was also much better than usual 
On the opening day, after the presidential address, a paper by 
Messrs. Coode and Matthews on the Admiralty harbour works 
at Dover was submitted to the Section. It was taken early In 
the programme in order that the engineers present at the 
meeting who naturally wished to carefully inspect the 
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amsri|ifcent w orlu now In progreu at Dover, which will 
rente that port one of the finest in the kingdom, ihould 
hoar beforehand an account of what it is intended to do from 
the engineers responsible for the design. In the discussion 
thi difficulties which have been brought about by the more 
njpid advance of the Commercial Harbour Pier, as compared 
With the extension of the Admiralty Pier, were much in 
evidence \ but this, after all. U only a question of a more or 
las ephemeral character, ana it u a pity that the discussion did 
not turn more upon the merits of the particular plan which has 
been adopted in the construction of this great harbour It is 
noteworthy that the general scheme of the present plan differs 
but little from previous proposals, only that additional deep¬ 
water space has been obtained 

If the sanguine expectations of the people of Dover are in 
any way fulfilled, Dover on the completion of these works will 
prove a formidable rival to Southampton j before, however, 
any such rivalry con become serious, Dover must be provided 
with a railway service on an entirely different scale from that now 
supplying the wonts of the town. The service is Inadequate , it 
is frequently unpunctual, and contrasts most unfavourably with 
the splendid service which the South Western Company have 
organised between Southampton and London 

The other paper taken on the opening day wm one descriptive 
of a process for rendering wooa non flammable Specimens 
of wood treated by this proceu were exhibited, and a practical 
demonstration of its non flammability was given at the meet 
ing The President mentioned in the discussion that the 
Aamlraltv have not been satisfied with other people's expen 
menu; they have themselves experimented on wood treated in 
this way, and have satisfied themselves that the process u a 
successful and valuable one It is, however, not only in ships 
of war, but also in passenger steamers and in the gigantic 
modern hotels that the use of non-flammable wood will have 
1U application, in spite of the extra cost of the finished wood 
when treated by this process. 

On Friday a paper prepared by Sir Charles Hartley, descrip 
live of the engineering works of the Sues Canal, was read by Sir 
John Wolfe Barry in the absence of the author This paper 
was one of the greatest interest, giving a complete history of the 
engineering features of the canal, of the enormous growth 
of the traffic through the canal, -and of the gradual steps which 
have been taken to provide for that increased traffic, both by 
widening and deepening the original cutting How great a 
change has been brought about in the time of transit by the use 
of the electric light for enabling night passages to be made can 
only be realised by a study of the figures given by the author as 
to the present time of transit compared with what it was ten 
years ago. 

The second paper on Friday was the one that proved, 
perhaps, the most attractive of all on the programme of the 
Section. It was a short paper by Mr Parsons, with details of 
the fast cross Channel and Atlantic liners which he proposes 
should be driven by his steam turbines. Models of the proposed 
vessels were shown, and a working model of a set of steam 
turbines to show how simple it was to run astern 

Considering how frequently the wildest statements are made 
as to (he possible speed of mail steamers and smaller last 
passenger boats, it is noteworthy that Mr Parsons proposes 
quite moderate speeds in his linen and cross Channel steamers. 
Thu paper was made more interesting from the figures which 
the President had given, in hu address to the Section, on the 
question of the relation of power to speed and displacement 

The President had shown conclusively how impossible it was 
to apply results deduced from small vessels to Urge vessels , and 
hu calculations as to the enormous power required to drive one 
of the Urge vessels at high speeds show that we have little 
hope of obtaining such speeds with present conditions. 

Mr Parsons in hit paper fixed the speed of hu cross Channel 
boat at thirty knots, and although the boat is only to have a 
1000 tons displacement, it will require z8,000 horse power to 
maintain that speed He did indeed hint at an expresi- 
Channel steamer which should attain a speed of forty knots, 
but only at the expenditure of 50,000 horse power figures 
which are likely to damp the enthusiasm of any ship owner or 
ship-bailder Hu Atlantic liner was to have a displacement of 
18,000 tons and a speed of twenty six knots, with an indicated 
horae-power of 38,000. 

The paper which followed Mr Parsons' was an extremely m 
tenadng and valuable one by Mr Mark Robinson, on the 
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Niclausse waLer tube Ixuler It came as a natural corolUry 
to Mr Parsons' paper, because Mr Parsons had stated in his 
communication that his proposed steamers would be fitted with 
the water tube type of boilers. The interest which hu been 
aroused, and the cortroversy which hu arisen over the in 
traduction of water tul»e boilers into the Royal Navy also made 
this paper one of considerable importance The author only 
described fully the particular type of boiler with which he was 
most familiar, namely, the NicUusse, but the general conclu 
sions and the general results apply equally to all boilers of this 
type 

Mr Robinson pointed out in his paper that the Niclausse 
boiler u now made in this country, or rather as it will lx. con¬ 
structed in this country when the plans now being made are 
completed, U very different from the Niclausse boiler which was 
fitted into one of the ships of the navy some years ago 

For reasons which ore quite satisfactory the Admiralty have 
not yet been able to satisfactorily test these Niclausse boilers , 
and now in view of the great changes in the mechanical details 
of this type of water tube boiler, interest m the results of 
their tests will be more or leu discounted 

There is no doubt that this boiler will be one of the most 
satisfactory in Us mechanical details of all the water tube type, 
and will have a great future, both for sea going purposes and on 
land u well 

One set of figures given by the author to show the advantage 
of the extremely short time required for removing and replacing 
a tube or tubes is worth quoting In one instance the boilers 
were blown down, three tubes removed and replaced by others, 
and pressure got up again in thirty five minutes from the time 
the operation started 

The concluding paper on Friday was one by Captain Lloyd, 
describing a method which has been developed at Elsaick for 
discharging torpedoes below water from the broadside of a ship 
when steaming at a high speed The problem, a most difficult 
one in all its mechanical details, has been successfully sur¬ 
mounted, and a considerable number of these submerged tubes 
have been already fitted, and a large number are in the process 
of fitting at the present time The paper was, of course, a 
highly technical one, but the admirable diagrams which had 
been prepared rendered it easy to follow the working of the 
mechanism from the firing of the cordite charge to the exit of 
the torpedo from the tube 

Saturday was fixed by the authorities as the day upon which 
the French Association would pay their official visit to the 
British Association, and the paper which was read before the 
Section, reinforced by a considerable nun ber of French 
engineers, was one by a distinguished French engineer, M 
Alby, describing the construction and erection of the Alexander 
III bridge over the Seme in Pans. This bridge forms part of 
the Great Exhibition of 1900, and is situated on the line of the 
Great Avenue which will connect the Champa Elysec with 
the Esplanade des Invalided /hsthetical considerations, there¬ 
fore, have played a most important part in the design which 
has been adopted A low arch fonn of bridge wax the only 
acceptable one, and the great horizontal thruit produced by 
such a type of arch has given the engineer a very anxious task 
in the design of his abutments A full description of the bridge 
was given, and of the costly but necessary temporary structure 
or travelling bndge, as the author termed it, by means of which 
the erection of the bndge proper has been carried out During 
next year engineers will have an opportunity, when visiting the 
Exhibition, of admiring the beauty and harmony of the design, 
and the skill with which the great difficulties met with ha\e 
been overcome 

Monday, as usual the electnc day, was not m this instance 
productive of anything very striking Perhaps the most interest 
ing communication was one by Mr Cowper Coles on some 
recent appl^ions of electro metallurgy to mechanical engineer 
1 mg The author described a very beautiful process fur the 
electrolytic manufacture of projectors for search lights for naval 
and military operations. A projector made by this process 
was exhibited to the meeting, and figures were given to show 
that the fine coating of palladium used protects the silver faced 
projector from any injury owing to the intense heat of the arc- 
light, th« pure silver face being found to tarnish very rapidly in 
consequence of the intensity of the heat 

Some brief notes by Mr A. Siemens on electrical machinery 
on board ship were interesting because they gave the President 
the opportunity of refuting the common notion that we are 
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behindhand in the application of electricity to ammunition 
hoists and other purposes in our navy The President pointed 
out that in matters of this kind the opinions and the wishes of 
those who have to work the appliances must be taken into 
account 

The concluding day was devoted to several papers of extreme 
interest The business was begun with the consideration of a 
paper by Mr Thomycroft on recent experience* with steam on 
common roads. After dealing with the Impediment to progress 
due to the Locomotives on Highways Act of 1896, and making 
suggisu°n« as to the steps which should be taken to remove 
these obstacles in future legislation, the author gave an ex 
tremely valuable rburnt of hit own work in this field of 
mechanical science He described the different types he has 
built since 1896, and the chief changes in the mechanical 
details which experience has convinced him to be necessary 
He has built vehicles both for heavy goods traffic and for 
passenger traffic, and hfw adopted a method of chainless trans 
mission in hji most recent type The author in conclusion 
pointed out that, after all, in motor work a good deal depended 
upon the care and intelligence of the driver employed 

A paper by Mr Edward Case, who, we regret to say, died 
only a lew days after the paper had been read, descriptive of 
the Dymchmch sea wall ana the reclamation of the Komney 
marshes, was next taken These reclamation works are of great 
antiquity , in modem times the erection of high groynes for the 
protection of the wall brought about that which they were ex 
pected to prevent, namely, the undermining of the wall Mr 
Case decided, when he took over control in 1890, to adopt an 
entirely different system, and since 1894 a number of low 
groynes have been run out, the result of which has been to 
raise the level of the fore shore as much as 8 feet at the east end 
of the wall These groynes have been constructed in such a 
way that they can be gradually raised as the level of the beach 
gets higher, at a very trivial expense and Vith very little 
difficulty 

The Section meeting was, as has been stated before, an 
extremely successful one the quality of the papers being high, 
the discussionsgood, and the attendance throughout thoroughly 
satisfactory There can he no doubt that a great deal of this 
was due to the energy and the interest taken by the President 
in the work of the proceedings. It is too often forgotten by 
Presidents of Sections that the success of any particular Section 
u almost entirely in the hands of its President 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford;,-'-T he 304th meeting of the Junior Scientific Club 
was held In the University Museum on Friday, October 20 
Mr Hartley (Balliol) read an Interesting paper on the history of 
the discovery of the law of isomorphism —Owing to the length 
of important private business Mr Gibson (Ch Ch ) was unable 
to read his paper on the retention of food by plant soils, as 
announced —The following are the officers for the ensuing 
term —J T Mance (tialiiol), pres H E Stapleton (St 
John's), chem sec C H Barber (non coll ), biol sec. F W 
A Fleischmann (Magd ), treasurer F W Charlton (Merton), 
editor 

The examiners have notified to the Vice Chancellor that they 
recommend for election to the Burdett Coutts scholarship, 
which is of the annual value of about 115/ and tenable for two 
yean, Mr ] B Scnvenor, Commoner of Hertford College 
They also recommend that Rev E C Spicer, Commoner of 
New College, be appointed an extra scholar, to retain his 
scholarship for one year 

Cambridge. —St. John’s College has once more shown its 
appreciation of scientific merit by electing to fellowships Mr J 
T Lister, University Demonstrator of Comparative Anatomy, and 
Mi AC Seward, University Lecturer in Botany Mr Lister, 
who has done important work on the Foramtnlfera and other 
groups, is a nephew of the President of the Royal Society, and 
son of Mr Arthur Lister, who was last year elected a Fellow 
of the Society Mr Ssprard is a Fellow of the Royal and 
Geological Societies, fhd has attained a high position as an 
authonty on fossil plants. The first volume of his treatise on 
this subject was reviewed in Naitjrh (December 15, 1898) 
He has held the Harknem Studentship x in Palaeontoiogy, and 
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gained the Sedgwick Geological Pnxe In 1893. Both gentbsMltt 
are Masters of Arts of the College of some years' stand 
have been elected out of the ordinary course *** 

Mr J L Tackett, Fellow of Trinity College, has be#h 
appointed an additional Demonstrator of Physiology by Sfr* 
M Foster. T 

Prof, G Snns Wood head has been elected to a Fellowships 
Trinity Hall. 


The details of the reorganisation of the Eduoatum DcpatV 
ment and the transference of its duties tp the new Boam-of 
Education are under consideration by a departmental com* 
mittee , and the committee of the City and Guilds of London 
Institute have signified their willingness to give any help which 
may be needed to secure the proper recognition of technological 
teaching in the arrangements about to be made Reference 
to this matter is made m the report of the examinations depart** 
ment of the Institute issued a few days ago* It is remarked 
that, having regard to the Institute's close connection with 
technical teaching in all parts of the country, no oeganlmtion ol 
education can meet existing requirements which does not take 
into consideration the educational work now under the Imrne* 
diate direction of the Institute. The report further states that 
the committee fully recognise how desirable it is to avoid, as 
far as possible, any overlapping in the organisation of the classes 
and examinations directed respectively by the Science and Art 
Department and by the Institute, and they are of opinion 
that, with the new to the due encouragement of practical in 
struction in the technology of the different trades in which 
artisans are employed, the teaching of technology should be 
placed on the same basis, with respect to State ala, os that of 
science or art 

Ml A E Briscoe, the principal of the West Ham 
Municipal Inititu a, sends a few particulars of the lou caused by 
the disastrous fire which occurred a few days ago The whole 
of the upper fioor of the building, including the chemical, art 
and women's departments, the engineering and physical lecture 
theatres, the drawing office and the engineering laboratories 
have been completely gutted The chemical and art depart¬ 
ments are the greatest sufferers, but there is not much to choose 
between them and what has happened to the others The elec¬ 
trical and physical laboratories were flooded by the water, and 
a great many expensive instruments have been damaged by 
water , but the galvanometers and some of the other expensive 
things were on shelves covered by dust covers, so that they have 
escaped damage The expensive machinery in the engine and 
dynamo laboratories and m the engineer's workshop nos not 
suffered by fire, but, of course. Ions of water have fallen upon it, 
and a very great amount of damage has been done The insti¬ 
tute was covered by insurance to the extent of 47,000/, and fr is 
believed the total damage will not reach this amount Of course, 
nothing can compensate for the large amount of work that has 
been done by the staff in the equipment of the institute, and will 
now have to be done all over again. Though the borough is not 
a rich one, it is satisfactory to know that the institute will be re¬ 
built and probably enlarged, as the clones were already too 
great for the accommodation The fire commenced in the 
advanced chemical laboratory, but the origin is absolutely un¬ 
known The building had not been used for thirty six hours 
prior to the outbreak 


SCIENTIFIC SERIALS . 

Symonls Monthly Mtitorologtcai Mafawu, October — 
Meteorological extremes. II Temperature. Mr Symons has 
collected a large aradunt of useful information upon this subject 
from alt trustworthy sources, (or yearly mean temperatures 
preference is naturally given to Dr Buchan's isothermic charts 
published in the CkalUngtr volume, ** The Circulation of the 
Atmosphere." The highest yearly isotherms axe 85*, and these 
occur only in three localities, the hugest covering a portion of 
Central Africa, bounded on the north by latitude 18* N Two 
smaller areas exist, one in Central India and the other in the 
northern portion of South Australia, respectively in latitude 
15* N ana 15* S The absolute range ol the uade temper 
ature in the northern hemisphere, and probably in the world, is 
217**8, depending on the absolute maximum of 127*4 
Algeria, July ry, 1879, and the absolute minimum of -90*4 at 
Vercholansk, Siberia, January, 15, 1885 The hottest region is 
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tin the south western const of Perui, where the thermometer 
has been known not to fell lower than ioo°, night or day, for 
orty consecutive days daring July and August, and often to 
reach ia8® in the afternoon. 1 Among the highest shade temper 
atures we may mention one at night during the Italian occupa 
turn of MaMOwah, when the thennometer u said to have 
recorded I2a\ Temperatures above iao* are occasionally met 
with in India : iat* 5 was recorded at Dera I»hmail*Khan (lat 
j2° N ) in 1883, and 126° *0 at Bhag (lat 29° N ) m 1859 At 
Wilcannia on the Darling River, New South Wales, shade 
temperatures varying from 107° to 129° were recorded on each 
day from January 1 to 24 in 1896 Among the low temper 
atures (in addition to the extremes mentioned above) we may 
quote -63° 1 at Poplar River, North America, in January 
1885 During the intense frost in Scotland on December 4, 
1879, -16 0 was reported from Kelso and -23° from Black 
adder, in Berwickshire The extremes in or near London for 
104 years were 97* I in July 1881, and 4 0 in December 1796 
and January 1841 

The Journal of the Royal Microscopical Society for October 
contains a short paper (with plate) by Mr James Yate Johnson 
on Home sponges belonging to the Cbomdee obtained at Madeira, 
in which three new genera are established, named A tea, Niseita 
and Scanhlla. In the section on microscopy is a description 
of an old compass microscope taken from a German work on 
the microscope by Martin Frobenius Ledermuller (1763), called 
Kusswurm’s ** Universal Microscope," which appears to have 
been a combination of compass and tube microscope in an 
unusual number of forms , alio a description of M Adams' Com 
pendious Pocket Microscope" (1771), which more nearly 
conforms to the microscopes of the present dav than any of 
those which preceded it In the section on technique several 
new pigments are described, also two new methods for orienting 
small objects 

Bollettino della Someth Sismo/ogtca Ilaltana , vol v , Nos. 
2, 3 « 1899-1900.—Vertical component microselsmograph, de 
ncriptlon and results, by G Vicemini and G Pacher A 
repnnt of a paper already noticed in Nature —Supplementary 
considerations with regard to the Umbria Marches earthquake 
of December 18, 1897, by A. Issel —The earthquake in the 
Tanna Reggio district of tnc Appenmnes during the night of 
March 4-5, 1898, by C Agamennonc The shock was felt 
over an acre of about 70,000 sq km , and was also recorded by 
horizontal pendulums at Strassburg and Shide , the velocity of 
the earth waves will be considered in another paper —The 
Hereford earthquake of December 17, 1896, by C Davison 
A summary (in English) of the writer’s report on this earth 
quake —Notices of the earthquakes recorded in Italy, February 

to April 23, 1898, the most important being those of Asia 

finor on February 5, Clvidade (Udine) on Febtuary 20 and 
April 12, Reggio and Parma on March 4, Ferrara on March 9, 
and distant earthquakes on February 18 and April 15 and 23 


SOCIETIES AND ACADEMIES 

Physical Society, October 27—Prof W E Ayrton, 
F R S , Vice President, in the chair —Dr S W Richardson 
read a paper on the magnetic properties of the alloys of iron 
and aluminium Observations were made upon four alloys con 
taming respectively 364, 544, 989 and 1847 per cent of 
aluminium The alloys were ui«l in the form of anchor rings, 
and were wound with primary and secondary coils separated by- 
asbestos paper The temperatures used ranged from - 83* C 
to 900 - C The low temperatures were produced by the rapid 
evaporation of ether surrounded either by ice and salt or by 
carbon dioude snow The high temperatures were obtained 
either electrically or by gas muffles. In both cases the actual 
temperatures were deduced from the resistance of the secondary, 
which was made of platinum wue and wound next the metoL 
The author employed MaxwtU's null method of measuring 
mutual induction, increasing the sensitiveness by the intro 
duction of a secohmmeter making about three revolutions per 
second In order to test the accuracy of the method some of 
the experiments were repeated with a ballistic galvanometer m 
the ordinary way, and the agreement obtained between the 
results in the two cases was well within the limits of experi 
mental error The chief conclusions to be drawn from the 
experiments may be summed up as follows (1) The alloys 
behave magnetically as though they consisted of two distinct 
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media superposed ( 3 ) lhe general round ness of the curves 
and their lack of abruptness near the critical point seems to 
indicate that the alloys arc heterogeneous in structure (j) The 
permeability decreases with rise of temperature near the critical 
point until a minimum value ir reached, when further rue of 
temperature produces very slight diminution, if any, in the 
permeability (4) The experiments suggest that the maximum 
value of the permeability for an alloy containing 10 per cent of 
aluminium u reached at about -90 C. (5) An alloy contain 
me 18 47 per cent of aluminium has a critical point at about 
25* C , and gives no indication of temperature hystcreAis Thu 
alloy probably has a maximum permeability much below - 90° C 
The author tuu found that at high temperatures there is a second 
maximum on the Induction curve 1 nis maximum becomes less 
and less noticeable as the field u increased —The Secretary read 
a note from Prof Barrett on the electric and magnetic properties 
of aluminium and other steels. I*he first part of the note dealt 
with the electrical conductivity of various alloys, and discussed 
the effect of composition and annealing upon the value of the 
conductivity The second part of the note referred to magnetic 
effects The most remarkable effect produced by aluminium on 
iron u the reduction of the hysteresis loss The perme 
abibty of nickel steels is shown to 1* very much influenced 
by annealing It is found that the addition of a small 
quantity of tungsten to iron hardly affects the maximum 
induction, yet increases the retentivity and coercive force The 
experiments show that the best steel for making permanent 
magnets is one containing 7) per cent, of tungsten The 
magnetometnc method was employed throughout Prof S P 
Thompson drew attention to the wide range of temperature over 
which the author had conducted hu experiments, and also to 
the small number of alloys used He said a very much finer 
connection between the properties could be obtained from the 
examination of more alloys, and expressed his interest in the 
existence of the second maximum on the induction icurve I it 
would like to know how the percentage composition of the 
alloys had been determined Turning to Prof Barrett’s note, 
Prof Thompson referred to the difference in the breadths of 
the hysteresis curves for aluminium and chromium alloys. Mr, 
Appleyard asked for information upon the permanence of the 
curves. Dr Richardson, in replying, said the compositions were 
determined by analyses made after the experiments had been 
performed It was proposed to carry on the research upon a 
senes of aluminium alloys which he had obtained The Chair 
man expressed his special interest in the agreement which the 
author nad obtained between the ballistic method and the null 
method of Maxwell increased in sensitiveness by the sccohm 
meter —Mr Addenbrooke exhibited a model illustrating a 
number of the actions in the flow of an electnc current The 
model consuted of a spiral of steel wire in the form of a closed 
circuit Inside the spiral was placed a wire which was sup 
posed to be carrying the currem, and which directed the motion 
of the spiral A rotational movement given to one port of the 
spiral was transmitted by the wire, and produced a rotational 
movement at another part of the spiral The resiliency of the 
spring represents capacity and the torque electromotive force 
Self induction can be represented b> weighting the spring Prof 
Everett expressed Ins interest in the way that the correspondence 
between the propagation and rotation agreed with that between 
the direction of a current and the direction of the magnetic 
force Frof S P Thompson agreed that many analogies 
could lie worked out by the model, but gave one or two 
examples to show that erroneous conclusions might be 
drawn by pushing the analogy too far —Mr W Watson re¬ 
peated some experiments u ith the Wehnelt interrupter devised 
by Prof, Lecher The experiments showed in a clear and 
striking manner the fact tnat subsequent sparks tend to pass 
through the portion of air heated by the first one In the first 
experiments motion of the heated air was caused by differences 
in density, and m the later experiments by allowing the sparks 
to take|place in a strong electromagnetic field The con 
tmuous rotation of the spark in a given field proved the uni¬ 
directional nature of the discharge. In reply to Mr Blakesley, 
Mr. Watson said he used the word "ionised" in hu explan¬ 
ations to express simply the fact that the air had been rendered 
a conductor by the passage of the spark The Chairman 
refemd to one of the first experiments performed. In this 
experiment the electrodes consisted of two copper wires in a 
vortical plane, slightly inclined to one another and nearest 
together at their lowest points. On switching on the current 
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the spark parsed hHwt.cn the lowest punts , but as the ionised 
air ascended so did the most conducting path, and consequently 
the spark worked its way to the top of the electrodes Here 
the heated air passed away and the spirk returned to the lowest 
point to rise again The Chairman thought that these effects 
might be due to the magnetic forces produced by the circuit 
itself That similar effects In the arc light were due to this 
cause had been proved many years ago Mr Watson repeated 
some of the experiments under new conditions, and proved that 
the explanation of the phenomena was not to be found in the 
tendency of the circuit to enlarge itself owing to magnetic 
forces. Mr Boys pointed out that the relation of the heating 
effect to the current, which was small in the arc light, was very 
large in the case of the spark discharges used, and therefore 
the mo\ement of the spark in the latter case was practically 
determined by the heating effect in consequence of the relatively 
small importance of the electromagnetic effect Prof S P 
Thompson remarked that simiUr effects could be produced by 
an alternating current working an ordinary induction coif 
—The Society then adjournea until November 10, when the 
meeting will be held in the Central Technical Institute 

Taris 

Academy of Sciences, October 23 —M van Tieghemjin 
the chair —On the simultaneous occurrence of phenomena of 
oxidation and hydration at the expense of organic substances 
under the influence of free oxygen and light, by M Berthelot 
Experiments were carried out on the slow oxidation of ether in 
presence of water and air, or of hydrogen peroxide Practically 
no oxidation of moist ether takes place in the dark, either with 
air or hydrogen peroxide After five months' exposure to light 
in a sealed tube, the air remaining over the ether contained 
no trace of free oxygen, but some aldehyde, acetic acid, and 
alcohol were found in the ether A hi tic methane is formed at 
the same time Two chemical reactions are thus shown to go 
on together, a hydration and an oxidation The author con 
aiders that similar reactions go on in nature, such sub 
stances as the sugars and carbohydrates, glycerides, &c , 
undergoing simultaneous hydration and oxidation —hqm 
librium of a vessel carrying liquid, by M Appell The 
author has shown in a previous paper on the same subject that 
the determination of the positions of equilibrium of a vessel 
with a liquid cargo may be reduced to the determination of the 
smallest value of the distance between two parallel planes 
tangential to two given surfaces. The problem is now umph 
fieato finding the shortest distance of a fixed point to a tangent 
plane to one surface — Observations on a note by M Blondcl, 
relating to the reaction of induction in alternators, by M A 
Puller —On certain remarkable surfaces of the fourth order, by 
M C* Humbert —On the determination of the coefficient of 
solubility of liquids, by MM A. Aignan and E Dugas. In a 
previous paper by the authors it is shown how to determine 
the coefficients of reciprocal solubility of two non miscible 
liquids when no contraction takes place. In the present paper, 
expressions are developed In which this restriction is re 
moved, and the results are applied to experiments on 
mixtures of aniline and water, and amyl alcohol and water — 
On merogomc impregnation and its results, by M V ves Delage 
The results published by the author a year ago showing the 
possibility of producing an embryo from a -portion of an egg 
not containing a nucleus have now been extended The fer 
tilisation of non nucleated ovular cytoplasih is not limited to 
the echinoderms. It is found in some molluscs, And in the 
aonelid Lanue contkyltga Since it can no longer be looked 
upon as a biological curiosity, but is a process which may be 
generalised, the author proposes to give it the name of 
merogony —The affinities and the property of absorption or 
arrest of vascular endothelium, by M Henri Stassano It is 
shown that it is the affinity of the vascular endothelium for 
mercury which is the cause of the predominance of this poison 
In the organs containing the most blood. This endothelium 
also appears to acL in the same way with other poisons, 
■uch as strychnine and curare —Death by the electric discharge, 
by MM J L Prevast and F Battelli From a series of ex 
|>enments on dog*? rabbits and guinea pigs, the authors conclude 
that the fatal effects of the electric shock are proportional to the 
energy of the discharge, and are not proportional to the 
quantity of electricity passing —The grafting of some mono 
cotyledons upon themselves, by M I.ucien Daniel After 
many unsuccessful attempts, it has been found possible to graft 
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a part of a monocotyledon (Vanilla and Philodendron) upon 
itself The success depends largely upon the extent of the 
surfaces in contact — La grouse, a bacterial disease of the 
hancot, by M Delacroix. The disease is probably identical 
with that recently described by M E. F Smith as affecting the 
haricot In the United States, and the bacillus from which Is 
named BanUus phasedt No curative treatment of the living 
plant would appear to be possible —Observations relating to the 
deposit of certain calcareous travertins, by M Stanislaus 
Meunier 
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THE GEOLOGY OF THE SOUTHERN 
UPLANDS OF SCOTLAND 
The Silurian Rocks of Britain Vol 1 Scotland By 
B. N Peach, F RS, and J Home, F.R S E , with 
Petrological Chapters and Notes by J J H Teall, 
MA, FRS Pp xvni+ 749, plates xxvu, and a 
coloured map (Memoirs of the Geological Survey of 
the United Kingdom, 1899 ) 

HE student of historical geology, in his endeavour to 
obtain a comprehensive view of the sequence of 
events m a particular area, is too frequently conscious 
that he is gazing at a distorted picture It is probably 
beyond the power of any one person to gather together 
the tangled mass of detail, and by a process of anamor¬ 
phosis, to illustrate the geology of even a single country 
in such a manner that while the proportions of the whole 
work are harmonious, every important detail 19 also pre¬ 
sented with conspicuous clearness But that which is 
too much for one person may be earned out by a band 
of workers under the direction of one chief, and 
fortunately we in Bntain, the mother country of strati- 
graphical geology, not only posac 99 this band, but 
know that it is actually engaged in the accomplishment 
of the desired work 

It is now some years since the first volume of a series 
of memoirs devoted to a detailed study of the vanous 
great groups of the British stratigraphical rock-column 
was issued by H M Geological Survey This series, 
when complete, will place within reach of the geologist 
a histor) of the Bntish strata, of which we cannot over¬ 
estimate the value The Jurassic rocks of Britain have 
alread) been described in two volumes one, by Mr 
Fox btrangways, treating of the Jurassic rocks of York¬ 
shire , the other, by Mr H B Woodward, describing 
those of the other British areas Another volume, by 
Mr Clement Reid, is devoted to the Pliocene strata, and 
we are now presented with the first volume of the series 
in which the Bntish Silurian rocks will be desenbed, the 
particular volume under consideration containing an 
account of tbe Silurian rocks of Scotland 
The most important area of Silurian rocks in Scotland 
ra developed in the Southern Uplands, and to consider¬ 
ation of this area the present volume is essentially con¬ 
fined It is noted, however, that igneous rocks and 
radiolanan cherts have been detected along the southern 
border of the Eastern Highlands , and in this connection 
it is interesting to note that Hugh Miller m hts 
u Rambles of a Geologist" records, on the authonty of 
Dr Emslie, the occurrence of graptolites in a slate 
quarry at Gamne Head, near Banff 

In glancing at the memoir by Messrs. Peach, Horne 
and Teall, we are at once struck with the fact that the 
great bulk of the contents consists of records of fresh 
observations The amount of work which the authors 
have performed m the field and the laboratory is sur¬ 
prising even to the general reader, still more so to any 
one who from some knowledge of the area is cognisant 
of its extraordinary complexity 
Great as the amount of new work recorded in this volume 
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undoubtedly is, the authors took up their study of the 
region subsequently to its description by a number of 
other geologists, of whom the illustrious Hutton was the 
first, while Prof Lapworth, as is well known, reduced the 
stratigraphy of the area to order in several masterly 
papers appearing in the Quarterly Journal of the 
Geological Society , the Geological Magazine^ and the 
Annals and Magazine of Natural History The im¬ 
portance of Prof Lapworth’s work is acknowledged in 
the volume under notice, in the fullest manner, both in 
the chapter devoted to the history of previous researches 
in the south of Scotland and in those which treat of the 
geology of the region in detail 
Though Lapworth led the way to appreciation of the com¬ 
plicated nature of the geology, the authors of the memoir 
have not only verified his conclusions, but added a great 
deal of confirmatory matter, and have furthermore made 
a senes of discoveries which throw light upon questions 
of prime importance to geologists 

Among the discoveries which are of general interest 
a9 shedding light upon geological matters of widespread 
importance, we may notice the discovery of Arenig 
graptolittc mudstones, radiolanan cherts and contem¬ 
poraneous volcanic rocks over very wide tracts of country 
in the Southern Uplands and South-eastern Highlands , 
the detection of the occurrence of further volcanic out 
bursts in Llandeilo and Caradoc times , the evidences of 
the lateral variations m the sediments of different ages 
indicating a source of supply of terrigenous sediment to 
the north-west of the area, and of the gradual encroach¬ 
ment of the coarser sediments to the south east, in the 
later periods of Silurian times , the definition of a Down- 
tonian period between Ludlow and Old Red Sandstone 
times, and tbe description of the rocks of this period , 
and the discovery of a remarkable fauna of fishes in 
these Downtoman strata, which has been desenbed by 
Ur Traquair The above discoveries are mainly due to 
Messrs Peach and Horne, who, like Lapworth, have 
chiefly utilised the graptolites as a means of companng 
the strata of different localities, though they have also 
obtained much assistance from the persistent cherts, 
which, as 9hown many years ago by Dr G J Hinde, 
were largely fonned by the accumulation of tests of 
radiolana. The writers appear to adopt the suggestion 
that these radiolanan cherts are deep-water deposits, 
though, in consideration of the evidence which they 
adduce in support of the existence of a tract of land at 
no great distance to the north west, it seems doubtful 
whether the cherts are stnctly comparable with the 
abyssal radiolanan oozes of modern oceans Mr Teall 
gives a petrographical account of the remarkable volcanic 
rocks associated with the radiolanan cherts, and of the 
contemporaneous volcanic rocks of higher strata , also 
a description of the intrusive rocks of the Girvan and 
Galloway district, with details of the nature of the 
metamorphism impressed upon the rocks surrounding the 
liruptive igneous masses. One exceedingly significant 
suggestion is made to the effect that the coarsely crystal¬ 
line plutonic rocks were consolidated beneath a small 
thickness of overlying rock cover, though it is stated 
that the evidence for this is imperfect 
The results of the paleontological investigations are 
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summarised in lists of fossils, occupying about fifty pages 
at the end of the work, these, and the detailed lists of 
fossils appearing throughout the book, will be of the 
utmost value to the strati graphical palaeontologist 

The form in which the book is presented to the reader 
is excellent, and the work is well illustrated In addition 
to the numerous diagrams and sections illustrative of the 
geology of the area, which are scattered through the 
memoir, there are seventeen plates reproduced from 
photographs illustrating the appearance of some of the 
sediments, including the radiolarian cherts, and especially 
of the volcanic rocks, both lavas and fragmental ac¬ 
cumulations , in connection with the lavas, we may 
particularly note the illustrations of the remarkable 
rocks with “ pillow-form " structure which are associated 
with the radiolarian cherts Of the remaining plates, 
eight represent microscopic sections of various rocks, 
while two are devoted to illustrations of characteristic 
graptolites In addition to these plates, there is a well- 
coloured geological map of the area, on the scale of ten 
miles to the inch 

The third chapter of the book, in which the authors 
give a general description of the Silurian rocks of the 
Southern Uplands, will be read by all geologists , the 
detailed descriptions in the other chapters will be largely 
utilised by those who visit the region , and, if we mistake 
not, these visitors will in future become very numerous, 
attracted to the district owing to the publication of a 
memoir upon a region of exceptional complexity but also 
of exceptional interest—a memoir which will at once take 
its place as a classic m geological literature JEM 


THE PHILOSOPHY OF ATOMIC THEORIES 

Essai critique sur I Hypothec des A tomes dans la 
Science conlemporatne , Par Arthur Hannequin, Pro- 
fmeur h la Faculty des Lcttres de I*University de Lyon. 
Second edition Pp 457 (Paris Alcan, 1899.) 

HOF HANNEQUIN attempts, in the first of the 
two books into which his work is divided, by a dis¬ 
cussion of the first principles of mathematical knowledge 
and a study of the progress of physical and chemical 
science, to establish at once the necessity and the 
contradictions of atomism , in the second book it is 
sought to reconcile the contradictions by an appeal to 
metaphysics 

According to M Hannequin it is by a necessity of its 
nature that human science reduces all to the atom as it 
has already reduced all to motion—the need to render 
intelligible all that falls under the intuition of the senses 
or all phenomena. Our mind can only take hold of or 
comprehend what comes from itself, it only knows fully 
what it creates. Thus science in the measure of its 
rigour and certainty is a creation of our mind The 
science par excellence, the science derived entirely from 
the mind is the science of number Physical atomism is 
not imposed on science by reality, but by our method and 
by the nature of ofir knowledge It does not necessarily 
imply the real discontinuity of matter; it implies only 
that we make it discontinuous in order to comprehend it 
It has its origin in the universal use of number 
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“ The atom is found at the end of all analysis as the 
product of the struggle of quantity against magnitude, of 
unity and number against tne multiplicity and continuity 
of space and time " 

In Chapter 1 of the first book M Hannequin discusses 
the question whether pure geometry itself involves the 
notion of quantity, and therefore of number, and con¬ 
cludes that it does Amalytical geometry more obviously 
does so, and the author discusses at some length what is 
involved m the process of differentiation Infinitesimal 
analysis appears to him to lead the mind necessarily to 
postulate in every geometrical object indivisible elements 
On the other hand he concludes that all attempts, such as 
that of Cantor, which is criticised at some length, to 
express continuity by means of number must fail 

The analysis which gives us the concept of the 
geometrical element would not of itself, according to M. 
Hannequin, have given us that of the atom, had not our 
mind demanded the mathematical explanation of nature 

With mechanics our mathematics approaches as 
closely as it can phenomena and reality In Chapter iu, 
on “ Atomism and Mechanics,” the author sets out to 
show that our ideas of motion lead us straight to the 
discontinuity of matter His treatment of the funda¬ 
mental notions of mechanics, of motion, force, mass, 15 
interesting but not always convincing For instanre, it 
scarcely seems legitimate to make the first law self- 
evident by saying that when a body is in a state of 
uniform rectilinear motion or is at rest, one has the right 
to affirm by definition that it persists in an identical 
state, and that to no change corresponds no cause , on 
the other hand, to every definite variation of velocity or 
to every acceleration must correspond a definite cause 
which we call a force 

The hypotheses of centres of force, such as that of 
Boscowich, are condemned by Hannequin on what appear 
to be inadequate grounds Vortex rings meet with no 
better fate. 

When we come to >( kinetic atomism ” the necessity of 
postulating atoms becomes more apparent than the 
author has thus far succeeded in making it, and at the 
same time contradictions also appear The difficulties 
of kinetic atomism as brought out by M Hannequin 
are twofold In the first place, we have the contradiction 
between the indivisibility of the atom and its perfect 
elasticity In the second place, the number of atoms can 
neither be infinite nor finite. It is apparently atomism 
of the most thorougb-going kind that is here considered, 
action at a distance being excluded and gravitational 
energy being taken as kinetic, otherwise there is no 
difficulty in holding Lhe number of atoms to be finite 

In Chapter 111, on atomism and nature, the author 
attempts to show that the particular sciences of nature 
amve at atoms of different and decreasing orders 

The chemical atom is first considered, the laws of 
definite and multiple proportions, and the methods of 
determining the relative masses of the atoms with the 
aid of Avogadro’s and Dulong and Petit’s laws being 
discussed The possibility of the existence within the 
chemical atoms of smaller primordial atoms is next 
treated with reference to Pi-out's hypothesis and the facts 
of thermal chemistry and chemical affinity. 
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From the facts of optics we deduce the existence of an 
athereal medium, which according to Fresnel’s view is 
discontinuous (A good account is given in this section 
of the struggle between the corpuscular and undulatory 
theories) The dispersion of light as interpreted by 
Cauchy lends support to the discontinuity of the 
medium 

Unfortunately, the luminiferous aether cannot be made 
to explain gravitation The author discusses some of 
the theories of gravitation, such as that of Lesage More¬ 
over, the elastic aether which transmits light cannot 
account for electro magnetic actions Prof Hannequin 
also finds difficulties in the electro-magnetic theory of 
light, these appear to rest, > however, not on any im¬ 
possibility of accounting for optical phenomena on the 
electro-magnetic theory, but on the irreconcilable differ¬ 
ences in the properties of the nether os originally invented 
to explmn light and those of the electro-magnctic aether 
In this way we arrive at a multiplicity of irreconcilable 
.ethers as well as a multiplicity of irreconcilable atoms 
The necessity and the contradictions of atomistic 
explanations of nature having thus been brought out, the 
author concludes his first book as follows — 

11 Why should atomism be found everywhere in modem 
science to such an extent that it is, as it were, its vital 
principle, if its contradictions were final, and if they had 
not their last reason in the very substance of a reality 
which only appears to us under the obscure veils of 
space and time, but which perhaps will reveal its law to 
him who will seek it above extension and duration, or in 
a word above the appearances which science analyses?” 

We are thus led to the purely metaphysical part of 
the work, which it would be out of place to attempt to 
discuss here. The final chapter, however, sums up the 
conclusions amved at Science will never attain to the 
indivisible towards which she seems to be incessantly 
marching, if she did reach it, she would be unable to ex¬ 
plain nature by means of it Our difficulties vanish if we 
render to the atom its true tense—the element, definite 
but always complex, with a minimum of extension in 
space and a minimum also of dynamical attributes 
And instead of seeing in it the real individual stripped of 
all activity and of all quality, all that we ought to see m 
it s the work of the mind pursuing in space the reduction 
without end of phenomena which, though pure appear¬ 
ances, are appearances which have their basis in reality 
There can be no question of the interest and import 
once of a philosophical examination of the foundations 
of science such as M Hannequin has attempted 

He has, we think, exaggerated the inconsistencies of 
the “atoms” postulated for different purposes. So 
long as we do not imagine that we have ever to deal 
with absolute indivisible structureless atoms the con 
tradictions do not exist Most of us would agree with 
M Hannequin as to the barrenness of any system of 
absolute atomism 

There is no reference m the book to any of the more 
direct methods in which matter is proved to have a 
discontinuous structure, and by which an estimate is 
obtained of the size of the molecules, such methods as 
are described in Lord Kelvin's lecture on the size of 
atoms (Popular Lectures and Addresses). This is surely 
a serious omission. 
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OUR BOOK SHELF 

Elements of Physics By Henry Crew Pp xiv + 347. 

(London Macmillan and Co, Ltd New York The 

Macmillan Company, 1899 ) 

THt writer of this review possesses a collection of text¬ 
books of physics written during the first half of this 
century, all the volumes put together occupying a length 
of about six feet on his book shelves He sometimes 
wonders where a future collector would find the space 
for all the text-books written now, when professors who 
have not written their own text books are beginning to 
be rare curiosities The proportion of books, however, 
that possess any originality has not increased, and may 
be put down, roughly speaking, as one in ten The rest 
may be good because they have been inspired by good 
books, but there is a dreary similarity between them 

It would be ungracious to make these remarks while 
reviewing one of the average class of productions, and it 
must therefore at once be stated that Mr Crew’s volume 
cannot help stnking the reader at once as having been 
the result of a good deal of thought, both in wording and 
arrangement The book is very elementary I think it 
is customary in this country to enter somewhat more 
fully into many parts of the subject, even in a first 
course On the other hand, it treats of several matters 
which it is customary to omit, and it is on this point 
that we wish specially to commend the volume 

1 note with great satisfaction a general chapter on waves, 
before the special consideration of sound waves is entered 
upon, also the introduction—at an early stage—of the 
wave theory of light The great amount of time which, 
owing to examination requirements, wc are forced—often 
against our will—to devote to geometrical optics, would 
much more usefully be spent in explaining (as the writer 
seems to do) the elements of diffraction and interference. 

It is, further, a satisfaction to see frequent allusions to 
the phenomena of every day life, and this feature might 
have been still further extended by including, for 
instance, some reference to the principal meteorological 
phenomena No doubt very often the most com¬ 
mon occurrences are most difficult to explain, and 
it may be impossible to give to elementary students 
a satisfactory explanation of, eg , the rainbow or 
the blue colour of the sky But unless the attempt 
be made the students generally carry away the im 
pression that what they learn in toe lecture room belongs 
to a different part of their existence from what they can 
see and observe outside the college buildings. The book 
begins with mechanical and kinematical principles, in¬ 
cluding among other matters the consideration of har 
monte oscillation and a well-considered chapter on the 
properties of matter 

Altogether it forms an admirable introduction to the 
study of physics The only criticisms I should like to 
make, refer to some of the illustrations , but as the book 
only suffers to a slight extent from the prevailing epi¬ 
demic of bad illustration caused by the spreading microbe 
of cheap processes of reproduction, we must be satisfied 
and say no more about it Arthur Schuster. 

A Laboratory Outline of General Ckenustry By 

Alexander Smith Pp 88 (Chicago Kent Chemical 

Laboratory of the University of Chicago, 1899.) 

This book cr 1 es with a strong claim to attention. 1 
is an untraim elled attempt to lay down a course of 
practical chemistry in an educational and scientific 
•pint, and the author’s introduction sounds a pleasing 
note. 

Much thought, care, and experience are embodied in 
the work, and though no claim to onginality of matenal 
is made there are a good many things included that are 
fresh to books on practical chemistry The author 
rtiakes some very just remarks on the difficult question 
of the correlation of lecture and laboratory work, and it 
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is to be remarked that the efficacy of the course he lays 
down must depend very largely on the adjustment to it 
of lecture and tutorial instruction How successfully 
this difficulty has been met in the Umveisity of Chicago 
we have not the means of judging I he book as it 
stands leaves the reader under the necessity of con 
structing in imagination the whole course of lectures or 
preferably 41 conferences to which it is essentially 
related, and it is hardly likely to be put in use by 
English teachers unless they are prepared to recast their 
oral teaching to suit it 

The particular order in which the topics of general 
chemisti y are to be treated the particular points to be 
elucidated by the student s own experiments, are matters 
which may afford room for endless choice but after that, 
in the point of method, there is a clearer right and wrong 
to choose between We believe that some chemists 
may take exception to Dr Smith s order and choice of 
topics, but his method of bringing them before the 
student will probably meet with general approval He 
strives throughout to cultivate the investigators attitude 
of mind, bearing in mind however that t is impracticable 
for the laboratory training of a chemist to be wholly 
earned out on this plan The text is interspersed with 
question marks ana with parenthetical injunctions to the 
student to interpret and coi relate his ficts 

The exercises are all drawn from inorginic and 
physical chemisti y, and include an elementary study 
of the cardinal points of theory We can well believe 
that this couise of practical work, combined with 
properly conducted class meetings, will furnish a 
much more effectual introduction to the study of 
chemistry than students ordinarily obtain in Universities, 
where the continuous expository lecture to junior classes, 
unlimited in sire and containing all sorts and conditions 
of students, is still the customary, if not the inevitable, 
method of procedure A S 

Ueber den Habitus dcr Contferen \ on Dr A H 

Burt Pp 86 (Tubingen Verlag von Tranz Pietzcker, 

1899) 

This inaugural dissertation is mainly concerned with an 
analysis of the forms exhibited by the different groups 
of conifers following Vochtung, the author recognises 
two principal types—the monocormic and polycormic 
respectively The foimer is characterised by the presence 
of a decided main axis, the lateral axes being dominated 
by its growth the common spruce fir is an example of 
a monocormic conifer Polycormic forms are met with 
in cypresses and jumpers, in which the 1 iteral branches 
are not all reduced to subordinate and graduated 
positions , whilst m the cedars, forms are met with 
which combine the characters of both of the principal 
types 

Elaborate tables of measurements of the relative 
lengths of main and lateral shoots and of the angles 
made by them, are given in the text, and clearly bring 
out the factors on which the shapes of comfer9 depend 

Beasts Thumb mil Studits in Pets By Wardlaw 

Kennedy Pp xvi + 152 (London Macmillan and 

Co, Ltd, 1899) 

The spirit of a true naturalist prevails throughout this 
book The author records his experiences with a number 
of uncommon animal pets, among wh h were a young 
crocodile, a python, an armadillo, and a mongoose His 
observations are of real scientific interest, and his 
humorous descriptions are pleasant to read as well as in 
itructive Though natural history cannot be leamt from 
books, the boy tfho reads the essays in this volume will be 
encouraged to observe the habits of animals for himself, 
and will thus learn to depend upon the evidence of his 
senses rather than to trust upon second hand inform 
ation The book would be an acceptable Christmas 
present for any boy interested in natural history 
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LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions ex 
pressed bp his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Na IURE. 
No notice f s taken of anonymous communications ] 

Next Week ■ Leonid Shower 

Thi- anticipated return of the great Leonid shower within a 
few days 19 looked forward to with so much interest that it 
appears desirable to examine whit data we possess fur forming 
a forecast in relation to it 

In a paper on the pcrturbati >ns f the Leonid* which is 
published in the Pro eeimgs of the R iyal Society for March 2, 
1899 we gave the perturbationi which have during the last 
thirty three years a free led those meteor* which are situated 
near a particulu station in the stream namely the station 
through which the earth passed in 1866 and of which Adams 
had computed the orbit It will be convenient to speak if this 
position in the immensely long stream of orth) I eonuls as 
station A 

By these calculations it was ascertained that this portion of 
the stream has been subjected 1 an unusual amount of perturb 
alion during the revolution which has occupied the lost thirty 
three and a quarter years so much so, that the advance ( f the 
node upon which the epoch of the timing shower largely 
depends, has during this revoluti n been of more than three 
an 1 a half times its average Am >unt Its having had this 
exceptional value has been exustd 1 y unusually close appr aches 
of the great planets Jupiter and baturn to the metejrs during 
this revolution 

Another el cct of these abnormal perturbations has been to 
shift the position of the ellipse in wnich station A moves in a 
direction perpendicular 11 the earth s path, so that the point in 
which it pierces the plane of the ecliptic will on the 15th of 
the present month he inside the earth s orbit at a distance from 
it of o 0141 of the earth s mean distance from the sun This 
would be a sufficiently large displacement to carry the stream 
entirely clear of the earth if it were a mere cylindrical stream , 
in which case we should have no great shower this year But we 
have satisfied ourselves, by an examinition mode by one of us 
into the dynamical conditions which prevailed when the 
I eonuls were drawn by the planet Uranus into the solar 
system, that the stream is not thread like but strap shai ed, so 
that its intersection with the plant of the ecliptic is an oval ol 
some sort—probably a long oval—of which the longer axis 
originally lay nearly perpendicular to the earth 1 path On 
account of this oval form of the seclK n of the stream, the 
earth 19 likely to receive one of the great showers this year, 
notwithstanding the fact that the situation in the stream through 
which the earth passed m 1866, will on its return pass at some 
distance from the earth 

If the longer axis of the oval now lay perpendicular to the 
earth s path, the most probable epoch for the middle of the 
shower of this year would be 1899 November ijd i8h , which 
epoch we offered with careful reservations in the paper which is 
above cited A further examination, however, nos shown us 
that perturbations have been acting on this oval ever since the 
Leonids became members of the solar system, tending very 
slowly to rotate its major axis in a retrograde direction through 
on angle which will ultimately become nearly a right angle The 
data at our disposal do noL enable us to compute how far 
this retrogade shift has carried the axis in the seventeen 
centuries during which perturbating forces have been acting 
upon it Under these circumstances we must have recourse to 
unervatiun to ascertain the amount of the shift A laborious 
attempt to estimate it in this way has furnished 52° as the angle of 
shift which would indicate, that the epoch for the shower of this 
year u as much as twenty two hours earlier than 1899 
November I5d i8h , that is it would bring it back to 1899 
November I4d aoh , but we do not attach any value to this 
particular determination inasmuch as the data which are as yet 
at our disposal are too uncertain for us to rely on them What 
appears tolerably certain 11 that some shift of the position of the 
oval section of the stream has taken place, and that the middle 
of the shower is accordingly likely to come earlier than 1899 
November i*d i8h , probably some hours earlier, and possibly 
a considerable number of hours Under these circumstances ft 
appean desirable that a watch shall be maintained in the alter 
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part of the night between the 14th and 15th, as well u through 
out the night between the 15th and i6lh of thu month, begin 
mng the watch at 10 30 p.m Before that hour observation* 
cannot be made, the radiant point of the Leonide being below 
our honton 

A computation of the perturbations of two other stations In 
the stream, in which we have made use of Dr Bcrltench’s 
results to supplement our own, has established a fact which we 
had anticipated, viz. that different ports of the immensely long 
ortho stream have been so variously affected by perturbations 
that the stream cannot now be a uniform one evenly extended 
along a portion of its elliptic orbit We must accordingly 
recognise that it is more or less sinuous, and that, moreover, the 
distnbution of meteors along it is uneven All such circum 
stances introduce further elements of uncertainty into any 
attempt which we may make to form a forecast 

On account of the abnormal amount of the perturbations 
within the last thirty three years, the method by which the 
prediction was made in i860 is not sufficient on the present 
occasion It was based on the average amount of the shift of 
the node If employed on Lhu occasion, it would assign for 
the shower of this year the epoch 1899 November I4d I2h , 
which is almost certainly too early 

I-ondon, November 4. G Johnstone Stonky 

A. M W Down ini 


Undercurrents 

I AM much obliged to Admiral Makarofl for so courteously 
answering my queries in my letter to Nature in the number 
for August 3, p. 316, and I regret that having mislaid my copy 
of his book, the •* Vitiaz,” I have not been before able to reply 
On now studying his observations in the Strait of Bab-el Mandeb, 
and his remarks in his letter (Nature, October J, p. 544), I 
fear I cannot any more share his opinions than 1 did before 
My point is that it is not sufficient to ascertain that there is a 
difference of specific gravity cither between the surface water 
or either side of a strait, or between the surface and lower 
strata of water in a strait, to be able to come to the conclusion 
that such difference is the primary cause of surface and under 
currents in opposite directions. It has been shown by expert 
ment that such differences give rise to a slow interchange of 
water, and to this extent I am of course prepared to agree that 
differences of specific gravity cause opposing currents , but the 
currents we are dealing with are of a vastly different character 
and strength 

I have already pointed out that my observations in the 
Dardanelles and Bosporus in 1872 showed that the currents 
did not always run in the normal directions, and that their 
variations were traceable to the varying winds , and to that I have 
nothing to add 

On looking at Admiral Makaroffs density observations in the 
Strait of Bab-el-Mandeb, I see that the specific gravity varied 
from 1 0279 at the surface to 1 029a at 200 metres, while the 
surface waters of the Red Sea itself and of the Arabian Sea near 
Sokotra are given as 1 •0300 and 1 0279 respectively 
In saying that " here are none of the differences of specific 
gravity demanded by Admiral Makaroffs hypothesis,” I was 
referring to the great contrast between the difference in the 
densities of the Black Sea and Mediterranean, vis. 017, and 
those of the Arabian Sea and Red Sea, viz. 002, and never 
thought for a moment that the very small variation in density 
in the latter case could be held capable of setting up currents 
of ik knots in opposite directions at surface and bottom, as 
found by " Stork’s” observations In the N E monsoon 
No observations have yet been made on the undercurrent in 
Bab-el Mandeb in the S W monsoon s but the surface current 
is known to run in the contrary direction to what it does in the 
N E monsoon, / e again with the wind, or out of the Red 
Sea, and I should be much surprised to find that the under 
current does not also run in the contrary direction, probably 
with much greater strength than the surface current, because 
the great evaporation of tne sea has also to be made up 
Absolute proof of the causes of such phenomena as these 
under discussion comes slowly, and only after laborious observ 
ation , but I certainly think that the work of the last twenty five 
years has tended to show that the influence of density as com¬ 
pared wUh wind 1* insignificant W J L. Wharton 

Florys, Wimbledon Park, November 4. 
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"Anlage” and “ Rudiment'* 

Some months ago Prof Herrick, who is in charge of the de 
part ment of Neurology in the " Dictionary of Philosophy and 
Psychology,” which lam editing (now in the press 0/ Macmillan 
and Co ), addressed a circular to various authorities asking their 
opinion on certain matters of terminology The results were 
collated and discussed by Prof liernck in the Joum of Comp 
Neurology, vu 3-4, 1898 Among the matters in question 
was the English equivalent of the German term Anlage 
Prof Herrick came to the conclusion that Proton and Rudiment 
were more available than any other words suggested (ruling out 
the use in English of Anlage with its German inflexion) 

It now happens thAt the French and Italian committees, who 
are recommending equivalents, in their respective languages, for 
the terms in the Dictionary, make reports which I think are of 
importance Prof Deluge, of Paris, for the French committee, 
recommends rudiment, and, as it happens, Prof Morselli, of 
Genoa, sends in rudtmento as the preferred Italian term This 
agreement—and to ray this is m\ aim in writing—affords a strong 
argument for the adoiHion of Rudiment in English It is 
evident that it would be of immediate and very great advantage 
—for example, to translators from any one of these languages 
into any other—if Rudiment were made the common rendering 
of inlag sr in the three other languages of modern science The 
other great advantage would be that we already have the adjective 
form, rudimentary, in use 

Furthermore, the psychologists may use the same term for 
the German psyehologiscke An/age which has crept into recent 
German discussions. In English, biologists and psychologists 
will then have the common term rudiment with a well under 
stood signification I am recommending this to the committee 
on terminology of the American Psychological Association, of 
which I happen to lie secretary J Mark Baldwin 

Oxford, October 22 


I Interference Curvet depending on Perspective 
Ciosely allied to the halo round an oboerver’s shadow 
(referred to in Mr S Newcomb's letter in Naiurk, October 5) 
are a number id phenomena due to perspective, which may be 
seen every day by any one who is on the look out for them 
Among there may be mentioned the dark waves which seem 
to accompany a traveller whdn he looks through two senes of 
upright palings which lie parallel to each other and his course , 
also the patterns like the grain of wood which appear when two 
superposed sheets of gauze are held against the light 

As these and the like appearances have not, as far as I know, 
hitherto been looked at from a mathematical point of view 
except in one instance, 1 the three following examples, which 
are typical but simple, may be of interest — 

(l) Interference rings due to parallel lines on a spherical 
surface, and their shadow or reflection on a plane or in a plane 
mirror 

Let a small part of a sphere of radius r be ruled with equi 
distant parallel lines, the distance between the lines being 
small compared with r Let the convex surface of the sphere 
touch a plane mirror, and let surface be viewed from a distant 
IJOint, tne line joining the distant point, and the point of 
contact making an angle i, with the normal to the plane 
Taking the plane containing the point of view and the normal 
through the point of contact as the plane of reference, let a be 
the angle between the plane containing a line and its reflection 
and the plane of reference Let 0 be the angle which a point 
on the spherical surface distant p from the normal through the 
point of contact subtends at the centre of the sphere (so that 
run 0 =p), and p the angle which p makes with the plane of 
reference 

It is plain that where, from the point of observation, any part 
of any lme hides the reflection either of itself or any other line, 
the field will look brighter la that direction than where the line 
and the reflection are both visible, and the condition which 
must be fulfilled in order that one line may hide the reflection of 
another n lines off is (neglecting second order quantities) that 
the distance between the hidden reflection and the line reflected 
(that is, twice the distance of the line from the reflector) multi 
plied by tan 1 should be e^ual to n times the projection of a on 
the plane of reference, or in symbols, 

2 r(i - cos 0) tan r=» 

co« a 

1 Lord JUyUlgb > " Theory and Manufacture of Diffraction Gratings " 
{PAit Vag, 1B7S). 
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since this equation does not contain p is constant whatever 
the vnlut* of 0 may be , hence the bright parts of the field 
are rirrul ir rings surrounding point of contact of the plane and 
spherical surface 

The radii of the dark rings can be deduced from the relation 

2r(i -cos0) lan i = a,; ~ 1 a , 

2 cos a 

and from these equations it is easily shown that for the bright 

rings 

*- J ,a " . 

\ tan * cos o 

and for dark rings 


< 


This may be compared with the corresponding values for 
Newton’s rings. 

In both cases the radii of the bright and dark rings vary as the 
square roots of the even and odd numbers, and as the square 
root of the radtu 9 of the sphere and the wave length (which is 
analogous to a in the present case), but here the likeness 
ceases 

The rings here considered diminish as r increases, and 
increase as a diminishes 

Of course, in Newton’s rings there is nothing which answers 
to the angle a 

The easiest way of examining these rings is to mould a small 
circle of wire gauze to form part of a sphere (which can 
readily be done by pressing it with a ball against any yielding 
suhetancc) and laying it, convex surface downwards, on n pie« e 
of looking glass 

In general two sets of rings will be seen, one due to the 
wires of the warp, and the other of the woof of the gauze 
When the eye however, looks parallel to one set of wires, 
the rings of that set are all infinite, and only the set due to the 
wires at right angles to the line of sight are visible 

If the gauze is made to turn slowly on the poiut of contact, 
both senes appears, one growing, and the other diminishing, 
which arc exactly superposed when a = 45 0 

A cunous effect may be ol»ervfed when a thick plate of glass 
is placed between the gauze and the looking glass 
The rings in this case become coloured, showing blue on their 
inner ana red on the outer margins of the dark l>amls 

The explanation is obvious, for the pencils of whiLe light 
entering through the meshes of the gauze arc di*per*ed on 
entering the glass, and in the neighbourhood of the dark rings 
only part of the dispersed pencils are cut off on their second 
passage through the gauze, so that the light which reaches the 
eye is coloured 

If t is the thickness of the glass plate, the greatest colour 
effect is obtained when /sAp/at/p tan r , where b is the diameter 
of the wire and r the an(jle of refraction ui the gloss 

When the glass plate is used, of course the smallest visible 
nng is not that fur which « = i, but it u unnecessary here to 
enter on the alteration in the formula for p caused by putting 
ar(l - cos #) + /) for 2 r (i - cos •) 

fa) Interference rings caused by two senes of straight lines, 
radiating at equal angles, from two centres in the same or 
parallel planes. 

Let there be ti lines in each senes, then the angle between 
successive lines in each senes is 2nfn 

Let the lines of the first aeries be numbered I, 2, 3 
f h and those of the second 1', 2', 3' q *, and 
lei the line I be parallel to the line i' Then the angle made 
by any line p of the first senes with another q' of the second is 

» -q) 2 t/h, hence the intersections of all pain of lines for which 
i-q) is the same will he on a circle passing through the two 
centres and having this segmental angle 

When the distance between the centres is a, the radius of the 
circle is 

p = a cosec *wip-q)/n 
if both centres are in the same plane, or 

(a + b sin 1) cosec tw{p - q)jn 

if in different planes, where a = distance between the normals 
to the planes through the centres, b the distance between the 
planes, and 1 the angle made by the line of sight with the 
normal 


The loci of the intersection* appear brighter than any other 
part of the field of view, hence tne intersections of the two 
senes show as a family of hnght and dark circles which all pass 
through the two centre*, and whose radii are as the cosecants 

of the multiples of y 

Thu is shown in Fig 1 

A pair of wheels of a carnage, one \iewed through the other, 
show the phenomenon very well, especially when the wheels 
are turning fast enough to make the individual spokes indistinct 

Under favourable circumstances as u> light and background, 
the appearance of the rings, contracting and expanding as the 
angle of view changes, is very sinking 

(J) Interference curves from two senes of straight lines, one 
radiating and the other parallel 

From a point P in the axis of 'i let radiating lines be drawn 
to cut the axis of \ at equal intervals a, and at a , u, yt, &c , 
let lines be drawn parallel to \ 

Then, if the distance of P from the origin is A, to determine 
the coordinates of the intersection of the #nh parallel line with 
the »+/th radiating line, wc have, since jr = «a, 

k h 

hence y - («+/)=/ 

h 

The locus, therefore, obtained by giving the value o, 1, 2 
« to n will b*“ n series of point* on a rectangular h> per bo la 
passing through J* with its centre at y=-o x- pa 



Fit, 1 


Thus the field of view will show a family of hyperloli (one for 
each value of /), all passing through P, the parameters being 
tjpha 

In the same way, for the intersections of the wth parallel with 
the 2*+/th radiating line we have 

+/)=/, 


which indicates a second farm y of hyperbolx, the coordinates 

of the centres being * and - £ 

2 2 

Similar families are formed by the intersection of the <sth 
parallel, with the 3» + /th 4 n + /th &c , radiating 

lines, the corresponding centres beings = -2^, &c 


and x =b - A &c 

It will be readily seen that the dark and bright bands formed 
by the interfering lines follow the short diagonals of the quadrl 
laterals into which the two senes of lines divide the field, and 
that for the bands to be conspicuous, there should he a great 
difference in the length of the two diagonals, and only a small 
difference In the length of the sides of the quadrilaterals. 

For this reason only a part of each hyperbolic family is 
recognisable 
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Id Fig a the first two families are both well seen in parts, 
and some of the curves of the third family can be recognised 
We may, if we choose, consider the radiating lines as the 



We then have the case of a row of vertical railings and their 
shadows on the ground 

In passing a line of such railings when the sun is low, the 
curves, which appear to travel with the observer, may often be 
noticed A Mallock 

3 Victoria Street, S \\ , October 16 


The Indian Forest Service 

I am very glad to see Prof Schlich's defence of the Indian 
Forest Service in Naiijrk of November 2 I have myself been 
very closely connected with forest administration in the Bombay 
Presidency from 1871 to 1894 I may say that 1 have seen the 
Department there grow up from little better than chaos into a 
well organised corps of spirited and well trained officers , and 
there Is not one word in Prof Schlich’s letter that I cannot 
heartily support 

Botanists can hardly be too abundant iq India , but if we want 
good systematic botanists there, we must call them by that 
name, and either train them specially to that science, or get 
men so trained in the market 

It is to me surprising that the Indian forest officers have done 
so much botanical work as they have, to say nothing of the 
services of several of them to zoology, and it must be remem 
be red that their appointments are even now won at a consider¬ 
able cost in toil and money, that their pay Is not high, and that 
their duties Involve at least as much hard work of body and 
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mind, as much hardship, and as much risk, as those of any 
other service in India. 

Forestry is not all botany It may, perhaps, be best defined 
as the M proper management of hardy life upon large areas. 1 
And the man who does that best is the best forester. We have 
a great many who do it well, and amongst these there will 
always be some to whom systematic botany is labour of love 
But to insist upon any great general proficiency in one of the 
many subjects that a forester must study, will simply injure the 
general efficiency of the forest corps , and prohably foil in the 
case of the favoured subject W F Sim i air 

November 3. 

Peripatua in the Malay Peninsula 

In a recent issue of Nature (October 19) the interesting foct 
is mentioned of the discovery by the Skeat Expedition of several 
specimens of Penpatus in the Malay Peninsula Will you allow 
me to remark that m 1886 I described in the Notes from the 
Leyden Museum a specimen of Penpatus from East Sumatra, 
found among a lot of insects collected by Mr Hekmeyer, of our 
Indian Medical Service As jt was the first specimen recorded from 
the Oriental region, Prof Sedgwick, in his elaborate mono¬ 
graph of the genus Penpatus, considered the Sumatra species 
to be somewhat doubtful The specimens, however, found by 
Mr Evans in Kalontan appear to correspond so well with our 
specimen, as well in the number of pairs of feet (24) as in Lhe 
colour, that I think a more detailed account will prove the 
identity of the animals found on both sides of the Malaka 
Strait. K Horst 

Leyden Museum of Natural History, October 3a 


A Wooden Ball of Unknown Origin 

On the shore of the island of Hadod, latitude 68° 40' about, 
In Vesteraalin, north of Lofoten, there was found, probably in 
the autumn of 1897, a wooden ball, 4} centimetres in diameter, 
covered by a thin layer of gum The ball is of fine workman 
ship, and just able to float in the water Circles are engraved 
upon four parts, and form small rhumbs over the whole surface , 
and on two places there is engraved with Latin Majuicles the 
name Mtifort Peihaps some of your readers can say from 
whence this ball has come I am writing to the man who has the 
ball now, to ask him to semi it to me H Mohn 

Dct Norske Meteorologiske Insutut, KrisUama, October 30. 


Large Nicol Prisma 

In the account of Dr Spottiswoode’* physical apparatus, 
lately given to the Royal Institution, there are allusions to 
several large Nicol pnsms said to have been made by Mr Ladd 
and by Messrs Sisley and Splller Although it is no doubt the 
trade custom to mention only the names of opticians who sell 
pieces of apparatus, and not of any of those whom they employ 
to make them, I still venture to hope (hat in this case, where 
skill and labour of a very special kind were required, the name 
of the actual maker of* the above mentioned pnsms may not be 
forgotten I would therefore respectfully ask permission to 
give a few particulars as to sue, &c. f of some of the larger Nicol 
pnsms which I have myself made from blocks of Iceland spar 
within the lost thirty years. 

(1) In 1873 Spottiswoode bought a very fine block of 
spar from Mr Tulimus, of Copenhagen (who then owned and 
worked the spar quarry at Eskifiordkr in Iceland) Out of this, 
which was absolutely flawless, 1 made a Nicol prism having a 
clear field of 3I inches diameter, the length of each side being 
12 inches. 

(2) In 1874 I made a second prism from the same block of 
spar just mentioned, and also a third from another piece of spar 
bought by Dr Spottiswoode. Both of these prisms had a clear 
field of 3I inches, the length of the sides being 114 inches 
These are now at the Royal Institution 

(3) In 1875 1 made a Nicol pnsm for Mr Frank Crisp, of 34 
inches field and 114 inches In length, which he used in a polar 
(scope in conjunction with the first one mentioned above, which 
he had acquired from Dr Spottiswoode These Mr Crisp sold, 
and are now in England 

(4) In 1876 I made two more large pnsms for Dr Spottis¬ 
woode, one of 3-inch and the other or 34 inch field, as spar was 
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even then beginning to get scarce These are now at the Royal 
Institution 

In all these prisms the end faces were the natural crystal 
faces, only smoothed and polished , and the plane of section 
made an angle of 87° 30' with them, or ai° 30' with the length- 
axis of the prism 

In none of them was Canada balsam used as the cement (I 
have not used it for this purpose for thirty years past), but a 
special material C D AHRENS. 

Swiss Cottage, King*s Road, Upper Teddington, 

October 13 


AN ENGLISH STATION FOR BOTANICAL 
RESEARCH IN THE TROPICS (CEYLON) 

T HE Royal Botanic Gardens of Ceylon, under the 
direction of Thwaites and Tnmen, to go no further 
back, have long been known as one of the most important 
centres of scientific work in systematic and economic 
botany Thanks to the British Association for the 
Advancement of S( lence, a small room next to the 
director's office was fitted up as a laboratory, in which 
have worked many botanists, chiefly English Among 
those who have worked in Ceylon during the last decade 
may be mentioned Profs. Bower, farmer, Goebel and 
Potter, and Messrs hreeman, Keeble, Pearson, Parkin, 
and others During the last two years the laboratory 
has been very much overcrowded, being used by the 
staff of the gardens as well as by visiting botanists 
With the commencement this year of a new research 
laboratory, now being erected by the Department of 
Public Works, and to be completed probably before the 
end of the year, this difficulty will be overcome, and 
there will be ample room for several workers from abroad 
in addition to the members of the staff This being so, it 
may not be amiss to give at this time an account of the 
facilities now available in Ceylon for research in the 
tropics While the laboratory is primarily intended for 
botanical research, there is no intention of excluding 
workers in other lines so long as there is room for them, 
though of course money cannot be spent in providing 
special apparatus for their work 
The Royal Botanic Gardens form a department of the 
public service in Ceylon, under a director The head¬ 
quarters of the department are at Peradeniya, near 
Kandy, where the principal garden was established in 
182 r by Moon There are now smaller branch gardens 
in four other places in different climatic regions of the 
island A brief account of these may be of interest 
The original Peradeniya garden lies within the muni 
cipality of Kandy, about four miles from the centre of 
the town It may be reached by driving in a carnage 
or nckshaw, or by trains which run at intervals to a 
station near the garden The roads here, as almost 
everywhere in the island, are excellent for cycling The 
garden has an area of about 150 acres, and lies in a 
very beautiful situation, in a loop of the Mahaweli 
river, and in very mountainous country Its elevation 
above sea is about 1550 feet, so that it has a much more 
pleasant climate than the low country During the day 
the difference 19 but little, but the nights are very much 
colder than m Colombo, so that refreshing sleep can 
alwavs be had , indeed, during most of the year a 
blanket is necessary The mean annual temperature is 
76° F, that of the hottest months (March and Apnl) 
being 79°, that of the coldest (January and June) 74-75' 
The highest shade temperatures ever reached are not 
excessive, rarely exceeding 90’, and in the present 
laboratory the highest in the last two years has been 82°, 
the lowest 65° Work can thus be earned on with as 
little discomfort as m any European laboratory The 
annual rainfall is about 90 inches, but owing to the great 
violence of tropical rain the number of rainy hours or 
days is very much less than in England The number 
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of days with ram averages 170 per annum, and it rarely 
rams more than four hours on any one day Rain m the 
morning is also rare The weather of the year depends 
on the monsoons In the end of May the south west 
monsoon begins to blow, and there is much wind and 
rain, the weather gradually becoming finer through the 
months of June and July August and September and 
the first half of October are delightful months In 
October the north east monsoon begins, and until 
Christmas it is very wet In January begins the “dry 
season,* 1 and during the next two or three months there 
is less ram than at any other time of year, and the 
weather becomes gradually very hot, though until Apnl 
the nights are cold March and Apnl are tne only really 
unpleasantly warm months in the year The best time 
on the whole to visit Peradeniya is from October to 
March, but from July onwards is very nice, the objection 
to travelling at this time from Europe being the heat in 
the Red Sea, which, however, is much less formidable 
than is usually supposed in these days of swift boats and 
ice chambers 

The garden contains a splendid collection of tropical 
plants, and, being arranged like an English park, with 
wide spaces of lawn, the specimens are eAsily seen and 
photographed In the centre lie the buildings of the 
museum, library, herbarium and laboratory, close to¬ 
gether The museum is chiefly devoted to the economic 
products of Ceylon, and contains a very good and in¬ 
teresting collection Hie herbarium consists primarily 
of Ceylon plants , but there is also a general tropical 
herbarium, and a herbarium of the plants contained in 
the gardens In the same building is the library, which 
contains about two thousand books and papers There 
is an excellent collection of books relating to economic 
and systematic botany, and recently a large number ot 
works on the other branches of botany have been added , 
a considerable number of journals is also received regu¬ 
larly, including such periodicals as the Annals of Botany y 
Botanical Gazette , Botamsche Zeitun& Flora, &c 

The laboratory lies a few yards to the north of the 
herbarium (a plan is given on p. 33) h consists of a one- 
story bungalow of bnck on a stone foundation, and with 
cement floor and tiled roof The length of the building 
runs approximately east and west, and on the north and 
south sides there are no verandahs At the east end 
is a verandah 8 feet wide, the ends of which are built up 
so as to form—one a lavatory, the other a dark room for 
photographic work, fitted with sink, &c At the west end 
is also a verandah of the same size, not built up in any 
way 

! The budding has six entrances, provided with French 
windows, two at each end and two on the south side 
1 The other windows stand above the ground, and open 
outwards There are doors leading from each room into 
all the adjacent rooms, so that free ventilation can be 
obtained, and at the same time any room can be com¬ 
pletely shut up if required to prevent draughts without 
interference with the accessibility of the others. 

The principal room, the general microscopic and 
morphological laboratory, lies to the north-west, and is 
36 feet long and 18 feet wide It has four working 
windows facing north, each with table, shelves, sink, &c, 
and two other windows facing into the west verandah, 
which can also be used as microscoping windows if 
required The central part of the room will contain 
larger tables for microtome and other apparatus, and 
writing table 

To the east of this room is the smaller room devoted 
to physiological and pharmacological investigations 
Leading out of this room is a French window, which 
gives access to the little eastern verandah, which may be 
used for cultivation experiments, &c This room has 
two good working windows facing north, besides the 
French window It 19 provided with three sinks and a 
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large stone bench. South of the physiological is the 
chemical laboratory, of the same size and construction, 
and with the dark room opening out of it West of the 
chemical laboratory is the economic, a large room 26 feet 
by 18 feet, with two good working windows, one French 
window, and a fireplace. This room is intended for ex¬ 
periments in the preparation, &c., of economic products, 
such as rubber, fibres, &c Lastly, in the south-west 
corner of the building, is a small private laboratory for 
the director or for work requiring special privacy from 
interruption This room is 18 feet by 10 feet, with one 
working window on the south side, and another looking 
into the western verandah 

The whole laboratory is well supplied with water from 
a pipe running round it, and starting from a cistern in 
the museum, at a height of about 15 feet above the 
laboratory Gas unfortunately is not at present avail¬ 
able, but of course there is no need for artificial light, the 
day in this country always lasting until 6pm 

when ordinarily filled, therefore, the laboratory can 
accommodate eleven workers, and at a pinch room can 
be made for four more For persons working at sys¬ 
tematic botany there is accommodation in the herbarium. 


Eliya in five, hours by rail The trains are comfortable, 
and provided with refreshment and sleeping cars. 

For a few economic and other plants the climate of 
Peradeniya is somewhat too cold at night for complete 
success, and for trial of these and for the supply 01 the 
needs of the populous low-country of the south-west of 
the island, a second botanic and experimental garden is 
maintained at Henaratgoda, on the main line of railway, 
seventeen miles from Colombo. It lies only about 
twenty feet above the sea, in a very uniform steamy 
climate, with a mean temperature of about 82° F The 
garden comprises forty acres, about twelve of which are 
still covered with lungle, forming an interesting feature 
m the garden There is a very fair collection of plants 
in this garden, especially economic, including the 
original rubber trees sent to the East through the agency 
of Kew Gardens and the Government of India. Helmut- 
t ho stocky 5 zeylantca is abundant in the district, and 
many interesting plants can be seen in paddy fields and 
elsewhere There is a rest-house close to the railway 
station, a mile from the garden, and the garden contains 
a small laboratory with two working places 

A third garden is maintained at Hakgala, about six 



Plan of (he new Laboratory, Royal Botanic Gardens, PeraJmiya. a, General laboratory, a, Physiological laboratory t c. Lavatory n, Private 
laboratory , e. Economic laboratory , F, Chemical laboratory , g, Dark room , v, Verandahs. Scale 1/16 men to i foot 


Of the eleven places, the present staff and workers living 
in the colony will use five or perhaps six, so that there 
is room now available for five or six workers from Europe 
and elsewhere The value to a botanist of a period spent 
in the tropics can scarcely be overrated, and with the 
accommodation now afforded at Peradeniya and in Java, 
the ease and comparative cheapness of the journey, and 
of living and travelling in Ceylon, there is no reason why 
many more should not visit and work in a tropical station 
than have so far done so 

The neighbourhood of Peradeniya is very beautiful, it 
is mostly cultivated in nee, tea, coco-nuts, fruit, &c , but 
there are some interesting pieces of wild vegetation 
within easy reach, and many fine pieces of forest, &c, can 
be reached within a short time by rail or road The 
nver below the gardens contains most of the known 
Ceylon species of that very remarkable order the 
Podostemacece Kandy is within easy reach, and con¬ 
tains several good hotels, a good English club, tennis, 
croquet, cricket and football clubs, &c , and there is a 
considerable society of English people in the town and 
suburbs. Colombo can be reached in four, Nuwnra 
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miles from the chief sanatorium of Ceylon, Nuwara 
Eliya The garden occupies an extremely beautiful 
situation on the side of Halcgala Mountain, with in ex 
tensive view over a wide expanse of mountain country 
It comprises about 550 acres of land, only about thirt) 
five of which are in cultivation, the rest being untouched 
natural country, some covered with jungle, some being 
grass land (p&t&nft, as it is locally called) The vegeta¬ 
tion in the district all around here is very interesting, 
having been but little interfered with by cultivation in 
any way, and that only in a few spots. The interesting 
Horton Plains are eighteen miles from Hakgala, 
through wild country There is a rest-house at the 
Plains, which he 7200 feet above sca-levcl The flora of 
these up-country regions is of great interest to a botanist 
Many European genera are here represented, such as 
buttercups, violets, valerian, brambles, &< Lycopods, 
Selaginella, Psilotum, &c., are very common Many 
interesting biological features exhibit themselves in this 
vegetation 

The garden at Hakgala lies at 5600 feet above sea- 
level, and has a comparatively cold climate, with a mean 
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annual temperature of 61* F Frost never occurs, though 
it is frequent at slightly higher elevations, such as 
Nuwara Eliya (6200 feet) There is, unfortunately, 
no accommodation for visitors at present nearer than 
Nuwara Ehya, six miles away, but it is hoped to erect a 
small laboratory in the garden, with a small living room 
attached, where workers may live and sleep 

A fourth garden is kept up at Badulla, the capital of 
the Uva province, at an elevation of 2200 feet, on the 
eastern side of the mountains The chief botanical 
interest of this district lies in its somewhat drier climate, 
so that it has much more p&tdn& land than the western 
side of the mountains, and in the fact that its dry season 
comes, not in the north-east but in the south west mon¬ 
soon, so that the periodicity of the vegetation 15 different 
Fruit, which at Peradeniya ripens in March and April, 
ripens at Badulla in August { and so on 
Yet another garden is maintained at the ancient capital 
of the island, the famous “buried city" of Anuradhapura, 
the capital of the north-central province This lies m the 
middle of the dry country, which makes up about three 
fifths of the island, and has an Indian climate, with rain 
almost confined to the last three months of the year, and 
drought during the remainder, including the south west 
monsoon The flora of this district 19 therefore, as might 
be expected, very different from that of the rainy south¬ 
western and central provinces 
The island can show, within an area of rather less than 
that of Ireland, a most remarkable range of climate and 
flora, rendering it very interesting to the traveller and 
naturalist, in this respect it is unrivalled in the tropics 
rhe working botanist or student has, further, the great 
advantage of having at his hand the excellent flora pre 
pared by Dr Tnmen, and finished after his death by Sir 
Joseph Hooker There are doubtless many new species 
still to be found m the eastern and south western 
districts, as well as many unrecorded species, but the 
student who does not desire to specialise in this depart¬ 
ment of botany will be grateful for the useful flora, which 
renders the identification of his collections, or of the 
plants he may be experimenting with, a matter of com¬ 
parative ease The vascular cryptogams and many of 
the mosses have been identified, but there is much to be 
done at the lower forms of vegetation 

Peradeniya 19 easily reached from any part of the 
world, Colombo being one of the greatest ports of call 
Direct lines of steamers run to Europe, China, Japan, 

i a\a, Queensland, Adelaide, Melbourne and Sydney, 
launtius, South Africa, and all Indian ports Madras 
may be reached in thirty-eight hours by boat and rail 
To England there is a very large choice of steamers. 
The favourite lines with Ceylon people are perhaps the 
Bibby and the Norddeutscher Lloyd, but the P and O , 
the Orient, Messagenes Mantimes, British India, and 
many others, are much used The first-named is the 
-cheapest of the large English lines, but is first-class only 
First class returns to Colombo, available for six months, 
are from 70 i to 90/ Second class, which is very com 
fortable on the largest lines, 19 from 50/ to Go/ A few 
pounds are necessary on the voyage for tips, sports, tnps 
on shore, &c Banking accounts may be opened in 
Kandy, and money easily remitted to and from Europe. 
The value of the rupee is now is 4^, and seems likely to 
xemain at that figure 

Verv little is necessary in the way of outfit Drill and 
khaki clothes can be bought here for less than half their 
price in England , also topees (sun hats) At Kandy the 
usual dress is similar to that worn in England in summer t 
at Nuwara Eliya it is colder, and tweed suits are often 
worn All articles of clothing can be bought here, and 
usually as cheaply as, or more so than, in Europe 

The usual division of the day 19 as follows Rising at 
daylight, a light early tea of egg 9 and toast is taken about 
6 15, after which a walk in the garden is pleasant, com 
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mencing laboratory work at 7 30, and continuing till x X, 
which is the breakfast hour After breakfast follows a 
rest indoors, but not sleep, and work may be resumed at 
about 1 30 for a couple of hours or so. After tea the re* 
maimng two hours of light are given to tennis, cycling# 
and other forms of exercise, followed by a bath, and 
dinner at 7 or 7 30 The evening is devoted to amuse¬ 
ment 

Travelling in Ceylon is easy in all but the most out-of- 
the way or sparsely populated parts Railways and 
good roads intersect the greater part ot the island, and 
there are coach services to a great number of places not 
served by the railways Rest-houses or Government 
inns are found in all towns that have no hotels, and at 
intervals of 14 miles along all main roads The average 
cost of living while on tour may be put down as about 
R8 7 or 8 per diem exclusive of fares by rail or coach 
Steamers run round the island, calling at all the chief 
ports. 

There is at present no rest-house or hotel at Pera¬ 
deniya itself, and visitors must live in Kandy, where 
arrangements have been made with some of the hotels 
to board persons working in the laboratory at from 
Rs 5 to Ra 7 per day There is a convenient service of 
trains, but the most satisfactory way is to cycle in and 
out The road is m excellent order, and the distance 
from the furthest hotel under five miles It is hoped 
that accommodation may be provided at Peradeniya 
itself before long 

Assuming that six months are spent from starting to 
date of arrival back in Europe, the cost of the trip 
should not much exceed 185/, made up thus 
fare (first return) £&$ 

Twenty weeks 1 board 66 

Travelling 20 

Sundry 12 to 20 

£191 

This might be much reduced by economy, and by 
travelling second class from Europe, and the propor¬ 
tionate cost would of course be less if the visit were of 
longer duration If much travelling is to be done in the 
island the amount shown above will have to be increased, 
the 20/ being allowed for four weeks only By very 
dose economy and reduction of travelling, and by 
travelling second class, the total might be reduced to 
perhaps 140/ 

Trustworthy information about Ceylon may be obtained 
in various books The most interesting are Sir E 
Tennent's “ Ceylon," which is now out of print, and to a 
botanist, Tnmen’s paper “On the Flora of Ceylon as 
affected by Climate," in the Journal of Botany for 1886 
Ferguson’s Handbook and Directory contains a vast 
mass of information and statistics, and his “ Ceylon in 
1893" is also of interest 

Intending visitors should communicate some time m 
advance with the director, mentioning what line of work 
they propose to take up, and any special facilities they 
may require JOHN C Willis. 


THE STOCKHOLM INTERNATIONAL 
FISHERIES CONFERENCE 
'T'HE International Conference, whioh met in Stock- 
A holm from June 15 to June 23 last, and had for 
its object the arrangement of a scheme for the explor¬ 
ation of the northern seas in the interests of fisheries, 
has now issued its report The Conference assembled at 
the invitation of the Government of Sweden, and official 
representatives attended on behalf of the Governments of 
Germany, Denmark, Great Britain, Norway# Holland, 
Russia and Sweden 

The formal resolutions unanimously passed by the delegates— 
Messrs. Archer, Cleve, Drechsel, Ekman, von Gnmn, Hemcke, 
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Hen sen, Iferwig, Hjort, Hock, Knudsen, KrUmrael, Lehm 
kuhl, Lundberg, Murray, Nansen, Petersen, Pettersson, D'Arcy 
Thompson, Trybora, Akerman—were as follows — 

Considering that a rational exploitation of the sea should rest 
as far as possible on scientific inquiry, and considering that 
international co operation Is the best way of arriving at satis 
factory results in this direction, especially if in the execution of 
the investigations it be kept constantly in view that their primary 
object is to promote and improve tne fisheries through Inter 
national agreements, this International Conference resolve* to 
recommend to the States concerned the following scheme of 
investigations, which should be earned out for a period of at 
least five years 

Programme for the hydrographical and htologtcal wofktn 
the Northern parts of the Atlantic Ocean , the North 
Sea , the Baltic and adjoining Seas 

A.— The Hydro raphical Work 

I The hydrographical researches shall have for their object 
the distinction of the different water strata, according to their 
geographical distribution, their depths, their temperature, 
salinity, gas contents plankton and currents, in order to find 
the fundamental principles, not only for the determination of the 
external conditions of the useful marine animals, hut also for 
weather forecasts for extended periods in the interests of 
agriculture 

II As the hydrographical conditions are subject to seasonal 
changes, and as these strongly influence the distribution and 
life-conditions of useful marine animals and the state of the 
weather and other general meteorological conditions, it is 
desirable that the observations should be mode so far as possible 
simultaneously in the four typical months, February, May, 
August and November, at definite points along the same 
determined lines 

III The observations referred to in II would consist oft — 
(a) Observations of temperature, humidity and pressure of 

the air every two hours, self registering instruments for inter 
polation, and AAsmann’s aspirator shoula be used 
Opportunities should be afforded to the meteorological offices 
to make on board the ships physical observations on the higher 
levels of the atmosphere by means of kites. 

The other meteorological observations arc to be carried out 
according to the methods adopted by the meteorological offices 
of the nations represented 

The observations, meteorological os well as hydrographical, 
made on board the special steamers at the time of the survey in 
the typical months, are to be immediately worked out under the 
supervision of the central bureau (see C) for publication in a 
bulletin, wherein the conditions of the sea and the atmosphere 
are to be represented by tables and synoptical charts in co 
operation with the meteorological institutes of the nations 
represented 

(4) The temperature of the surface water shall be taken every 
two hours, or, when necessary, more frequently It is desirable 
that self registering apparatus should be useiHor interpolation 
Observations on the vertical distribution of the temperature 
are to be taken at the points mentioned m II , and should be 
taken rjgularlyat intervals of o, 5, io, 15, 20, 30, 40, 50, 75, 
100, 150, 300, 350, 300. 400 metres, and so on , but all critnal 
parts of the curve must be determined by extra readings 
The bottom temperature is to be investigated with all possible 
care 

(*) At every point and from every depth where the temper 
ature is observed, a sample of water shall be collected for the 
determination of it* salinity and density 
By salinity is to be understood the total weight in grammes of 
the solid matter dissolved in 1000 grammes of water 
By density n to be understood the weight in grammes 1 of 
one cubic centimetre of water of the temperature in situ f, 
1 e the specific gravity tn ntu referred to pure water of 

+4*C (-,£> 

For orientation, preliminary determination of the salinity 
should be made on board ship with expedient instruments, but 
the exact determination of the salinity and density of all samples 
shall take place In a laboratory for scientific work 
id) At certain depths of the points mentioned in II, and 

1 Unit* of weight an ban and Instead of maw-units. 
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elsewhere on the surface, water samples should be collected for 
analysts of the gas-constituents (oxygen, nitrogen and carbonic 
acid) 

IV For measurement of depth the unit to be adopted is the 
metre, together with which the depth may be also recorded in 
English fathoms 

Geographical points are to be referred to the longitude of 
Greenwich, and honrontal distances are to be expressed in sea 
miles ( = 1852 metres) 

Thermometers to be used for the determination of the surface- 
temperature may be either centigrade or Fahrenheit, but for 
publication all numbers are to be reduced to centigrade 

In the centigrade thermometers the distance between two- 
degree marks should be at least 5 mm and the degree divided 
at least in two parts , the Fahrenheit thermometer to be divided 
in a corresponding manner 

The use of Pcttersson’s insulated water bottle is recommended 


for moderate depths, and the thermometers used for thu appar 
atus should have a space at least 10 mm between the marks of 
one degree, and the degree should be divided in ten parts 

For greater depths of the ocean Negretti /Cambra’s or other 
thermometers of a similar type should be used 

The glass to be used lor the thermometers as well as the 
thermometers should be tested and approved by the central 
bureau (ice C, a) 

For the determination of salinity and density either chemical 
or ph> steal methods may l»e adopted, provided that the salinity 
can be determined with an accuracy 01 o l0a m a thousand parts 
(and the density up to 

The determination of these constants can be founded either 
upon chemical analysis of the halogen by weighing or titrition, 
or upon physical determination of the specific gravity h) means 
of h)d rout alien 1 balance pycnometers and hydrometers, provided 
that measures be taken to exclude disturbances arising from 
thermal effects, capillarity, viscosity, &c 

The chemical analysis shall be controlled by physical methods, 
and the physical determinations by chemical analysis in the 
following manner — 

From every collection of samples examined at least three shall 
lie selected and sent to the central bureau Standard samples 
shall be sent in return 1 

The specific gravity » to be represented in the tables b> the 
4 

V Samples for gas analysis are to be collected each time in a 
pair of sterilised vacuum tulies 

Tt is desirable that the existing tables of absorption of nitrogen 
and oxygen should be revised 

VI Qualitative plankton observations should be made every 
six hours by pumping through a silk net (N r 18) for the space 
of fifteen minutes, and at the same lime a sample of water 
(III c) should be taken 

At the points mentioned in II samples for quantitative- 
analysis are to be collected according to the method of Prof 
Hensen at different depths depending on the h)drographical 
circumstances 

Petersen's modification of Hensen’s net is recommended 

Observations on transparency and colour of the water should 
be made at Lhe points mentioned in II 

Opportunities should be afforded to bacteriological institutions 
to carry out investigations in the ocean 

VII Observations on currents and tides should be carried 
out as frequently as the circumstances allow 

The currents should be examined, when possible, b> direct 
current meters and by surface and intermediate floats and by 
bottom rollers. 

The ship should be anchored occasionally in order to make 
frequent observations during a complete period of tide. 

VIII It is desirable that a chart should be prepared of the 
bottom of the seas examined, showing the nature of the *ea- 
botlom 

The description of the deposits Is to be earned out on a 
definite plan, to be afterwards settled (see Appendix III) 

IX The normal observations are to be carried out along the 

1 By standard water shall ba understood samples of filtered sea waicr„ 
tbe physical and chemical properties of which are known with all jouihle 
accuracy by analysis, and statement! of which an sent to the different 
laboratories, togeiW with sample*. , . 

In respect to halogen the ordinary water sample) have to bo compared 
with the standard water by analytical methods. 
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lines provisionally drawn on the annexed chart, where R denotes 
the Russian, t (he Finnish, S the Swedish, G the German, Da 
♦he Danish, J)h the Dutch, N the Norwegian, and B the Rntish 
lines. 

The special points arc to be decided by the respective nations, 
-and when once chosen the subsequent observations are to be 
repeated at the same points. 

The particular instructions for the stations will he given by 
the respective nations, and the communications as to the extent 
and the natme of the observations shall take place through the 
central bureau (see C, a and e) 

X It is desirable, in carrying out these investigations, to 
make use of regular liners, light ships, &.c , and coast stations 
for the purpose of taking temperature observations and collect 
rng samples of sea water and plankton 

These observations are to be taken not only in the typical 
months, but also during the intervening periods 


abundance, and average size of economic fishes, and the causes 
of the same. 

II (a) Experimental fishings an the known fishing grounds 
during the time of the fishery, as well as outnd* these areas and 
seasons. 

( 6 ) Preparation of uniform statistics of the experimental 
catches, with particulars of the number, species, sue, weight 
and condition of the fish , for example, as done on board the 
Garland by the Scottish Fishery Board 
(<■) The uniform use of appropriate apparatus for the ex¬ 
perimental capture of the different species and sizes of fish. 

{d) The experimental marking and liberation of fish, for 
instance, of plaice, on as large a scale as possible and over 
extensive areas , for example, as carried out by Dr C G Joh 
Petersen and Dr T W Fulton (Reports of the Danish 
Biological Station and the Fishery Board for Scotland) and 
others (see Appendix IV ) 



Divlmioa of Areas for Investigations In connection with Fisheries. 


B —Thk Biological Work 

I (a) Determination of the topographical and bathymetrical 
Attribution of eggs and larvre of marine economic fishes , for 
example, by quantitative methods, such as those of Henscn, and 
with special reference to the moat Important species, such as 
plaice, cod and haddock, herring, &c (see Appendix I ) 

( 4 ) Continued investigation of the life history and conditions 
of life of young fishes or economic species In their post larva 
stages and till they reach maturity, with special reference to their 
local distribution 

(0 Systematic observation of mature marketable fishes with 
reference to their local varieties and migrations, their conditions 
of life, nourishment (dS, for instance, by investigation of the 
contenti of the stomach), and natural enemies , also observations 
on the occurrence and nature of fish food at the bottom, the 
surface and Intermediate waters down to depths of at least 600 
metres (see Appendix I ) 

{d) Determination of periodic variations in the occurrence, 
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III (a) It is dcnrable to collect uniform statistics of the 
number, weight and value of the fish landed, of the means of 
capture, and of the persons engaged in the industry, for 
example, as in the General Reports of the Scottish Fishery 
Board 

(A) It u desirable to collect material for the preparation o* 
maps, showing the fishing grounds and the kinds of fishing 
here practised {</ A. Vlli ) 

C —Organisation of a Central Bureau 

I The Conference recommends that there should be for the 
international hydrographical and biological researches of the 
seas an international Council with a central bureau, furnished 
with a laboratory (see Appendix II). The central bureau 
will be - 

(a) To give uniform directions far the hydrographical and 
biological researches in accordance with the resolutions drawn 
up in the programme of the present Conference, or In 
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accordance with such modifications as may be introduced later 
with the consent of the States represented 
( 4 ) To control the apparatus and to insure uniformity of 
methods. 

(r) To undertake such particular work as may be entrusted to 
4 by the participating Governments. 

(ef) To publish periodical reports and papers which may 
prove useful in carrying out the co-operative work 
(*) To decide the graphic representations, scales, signs and 
colours to be used in the charts for the purpose of obtaining 
uniformity in the publications. 

(/) To make, in connection with the investigations, applica 
tion to the telegraph administrations for the purpose of obtaining 
determinations from time to time of the changes in the resistance 
of the cables which cross the areas in any direction 

II (a) The permanent international Council should consist 
of commissioners elected by the Governments interested Each 
Government may appoint two commissioners who may be 
represented at meetings by substitutes. 

( 6 ) The Council elects its president and vice president, and 
appoints all officials connected with the central bureau Should 
the general secretary represent hydrographical sciences, his 
principal assistant should represent the biological sciences, or 
vice verstL 

(r) The Council shall draw up its own order of proceedings 
(tf) The expenses of the central office are approximately 
estimated at 4800/ (96,000 marks) yearly 

(*) The place of the central bureau, to be decided by the 
Governments concerned, shall at the same time be the residence 
of the general secretary, and should be conveniently situated for 
hydrographical and biological researches 

{/) It will be for the Governments concerned to decide 
among themselves the share to be Iwrne by each 

Scheme for the Rxpcndxtuic of the Central Bureau 


<i) General Secretary 750 

(2) Principal Assistant 500 

<3) President, for incidental expenses other than 

travelling expenses 200 

(4) Vice President, for incidental expenses other 

than travelling expenses 100 

<5) Office, laboratory, scientific and technical 
assistants, draughtsmen, clerks, servants, 
postage, telegrams and similar expenses 2250 

<6) Travelling expenses 300 

Note Travelling uptrin of com minion era ai 
landing raaatinn of lha Council fib all be borne 
by their respective Government!. 

(7) Printing 500 

(8) Incidental expenses 200 


£4800 

D— It Is desirable that these investigations should begin 
May I, 1901 

E - The Conference declares that it is of the greatest import¬ 
ance, both for high sea fisheries and for the weather forecasts for 
long periods, that the Faroe Islands and Iceland should be 
included in the Eurojpean telegraph system as soon as possible 

h —The relation between tne quantity of halogen contained 
in the water and the density of the water shall be carefully in 
vealigated by an experimental revision of the tables compiled 
by Knudsen (Ingolf Exp. il 37). The tables compiled by 
Makaroff, KrUmmel and others for the relation of specific 
gravity to density and salinity are likewise In urgent need of 
experimental revision 

It is proposed to undertake these investigations in the 
technical institute at Copenhagen under the direction of a com¬ 
mittee consisting of Sir John Murray, Messrs. Knudsen, 
Pcttersson, Nansen, KrtlmmeU II N Dickson, and Makaroff 
The means for carrying out these works are to be requested 
from such learned societies as have funds for such purposes 

G —The Conference recommends that these resolutions be 
brought by the nations concerned to the knowledge of the 
Governments of France and Belgium. 

H —In case the resolutions of the Conference should be 
accepted by the States, it is anticipated that some length of time 
will elapse before the organisation of the central bureau is com 
pleted In the meantime the Governments may wish to 
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possess an organisation in connection with this Conference 
which may be useful in constituting the Council and the central 
bureau 

The members of the third committee—Akerman, Drechael, 
Von Grimm, Her wig, Hoek, T Murray, Nansen, Petterssun — 
hereby offer their services for tms purpose 

Appendix I is on the quantitative estimation of pelagic 
fish-eggs and larva., by Prof Hensen , Appendix II, on 
the Central Laboratory, by Prof Nansen , Appendix III, 
on plankton investigations,by Profs Cleve and Pcttersson, 
and Appendix IV , on the marking of fishes in the waters 
of the region of the Baltic and the North Sea, by Dr 
Try bom 


NOTES 

On It of the most transcendent sights that it is given to man to 
wuness is due next week Those who saw ‘he 4 falling stars” 
of 1866 readily acknowledge that there is no other phenomenon 
which is equal to it in majesty and enthralling beauty 1 and al 
though comparisons are always odious, and generally misleading, 
some have held that the 1866 display was far more sinking than 
a total eclipse of the sun It is to be hoped, therefore, that the 
sky will be clear during the early mornings of next week It 
appears from a communication of Messrs. Johnstone Stoney and 
Downing, which appears in another column, that it is not yet 
known whether the densest part of the meteors will be encoun 
tered on the morning of the 15th or danng the next night 
It u to be regretted that bright moonlight will certainly prevent 
the shower from being seen with the same effect as in 1866, u 
it should happen before the morning hours. 

Ceriainly not for many years has there been so much 
anxiety, either expressed or silently borne, as since some days 
ago, when the wire joining Ladysmith and civilisation was 
broken Not only have the relatives of the 10,000 Untons 
beleaguered there been anxious, but all who take interest in the 
severe struggle which is now going on It has been a matter o 
general surprise that m a campaign in which the cutting 
of telegraph wires was the first thing to be expected, and the 
investment of several isolated garrisons for a time was to be 
taken for granted, Marconi apparatus was not Installed as a 
matter of course Wc do not share this surprise, science, and 
especially the latest developments of science, are the last things 
to interest our Government and the Government Departments f 
they do not believe M science, Lhey care to know very little 
about it, and the scientific spirit is absent from too many ot 
their plans and doings. Hence we have now to be thankful that 
they have reached the level of the pigeon post, which has been 
the only official means, and that on the part of one or two birds, 
to keep us in touch with our beleaguered forces. It 11 stated that 
even the Commander in Chief, Lord Wolscley, has expressed 
some surprise that the so-called 41 Intelligence Department” ot 
the Army allowed the Ladysmith force to go to the front with 
mountain guns against a Boer force which they should have 
known might be armed with Schneider Canet cannons of large 
calibre \ and it would seem that probably a terrible disaster has 
been prevented, not by our Intelligence Department, not by the 
outfit of our Army, but by the apparently accidental arrival of 
naval guns and personnel at the last moment Why is there not 
a Scientific Committee to do what it can in advising the military 
authorities? If they could do nothing, nobody would be the 
worse, but they might be able to do much to the nation’s 
advantage. 

At the anniversary meeting of the Koyal Society on 
November 30, the following Fellows will be recommended by 
the President and Council of the Royal Society for election 
into the Council for the year 190a The names of new members 
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are printed in italics —President Lord Lister Treasurer 
Alfred lira) kempt Secretaries Sir Michael taster, K C B , 
Prof Arthur William KUcker 1 'oreign Secretary Dr Ihomas 
Edward Thorpe Other memliers of the Council Horace J 
Brmvn % Captain Ettnck William Crenk, K N , Prof James 
Dewar, Prof Edmn Bailey Ellsott , Dr Ham [*nednth Gadow, 
Prof William Doliinnon Halliburton, Prof William Abbott 
Iierdman, Sir John Murray , A" C B , Sir Andrew Noble, 
K.C.B , Prof ArnoUl William Remold , Dr George John¬ 
stone Stoney, George James Symons , J / H Teal l ^ Prof 
Joseph John Thomson, Prof / dward Burnett Tylor % Sir 
Samuel WilA** Bart 

Thf gold medal of the Highland and Agricultural Society of 
Scotland has bein awarded to Prof Gxisar Lwart in recognition 
of his intercrossing and other experiments Seeing that the 
Scottish Agricultural Society has a reserve fund of well nigh 
100,000/, and that then, was a clear profit of over 4000/ at 
the Iasi show—the show at which Prof Ewart’s zebra hybrids 
attracted so much attention—it is a matter of some surprise 
that the directors of the Society have not ere this voted a sub 
atanUal sum in aid of the extremely costly experiments which 
for some years ha\e been steadily earned on in the vicinity of 
Edinburgh 

Dk W If Corhkll), professor of hygiene and public 
health in University College, London, has been appointed to 
the newly created post of consulting sanitary adviser to Her 
Majesty's Office of Works, for the Royal Palaces and Public 
Buildings m charge of the I>epartnient 

At the recent annual meeting of the Royal Academy of 
Medicine in Ireland, the following distinguished men of science 
were elected honorary Fellows of the Academy Sir J Burden- 
Sanderson, Bart , h R S , Prof Howard Kelly, Baltimore, 
Prof Koch, Berlin, Prof Kocher, Bern, Prof Th Leber, 
Heidelberg , Sir W MacCormoc, Bart , K C V O , Ixindon , 
Prof Martin, Berlin 1 Prof Nothnagcl, Vienna, Prof Osier, 
Baltimore, and Sir W Turner, h K S , Edinburgh 

An egg of Aepyornts maxim us , measuring nearly a yard in 
circumference, was sold at Mr J C Stevens’a auction rooms on 
Tuesday, the price realised being forty two guineas. 

We regret to ice the announcement of the death of Dr 
Edward Orton, the distinguished geologist, and president of the 
American Association for the Advancement of Science 

Six public lectures on “ Fngland in South Africa," ill us 
trated by maps and lantern slides, will be given at the Imperial 
Institute on Thursday evenings during thu month and next, by 
Mr Basil Worsfold The first lecture will be delivered this 
evening 

We learn from Science that Mr J B. Hatcher, and his 
assistant Mr O A Peterson, have relumed from their third 
exploration of Patagonia, where they were sent by the Geo¬ 
logical Department of Princeton University Very extensive 
collections have been made of both vertebrate and invertebrate 
fossils of Patagonia, and much material illustrating the zoology 
and botany of that region has been obtained 

The leases of the auriferous deposits of the north western 
ahore of the Sea of Okhotsk, In Siberia, recently dis¬ 
covered and explopd by a special commission sent into the 
region referred t£ by the Russian Imperial Government, are to 
be pot np for auction at St Petersburg in February 190a The 
conditions of the leases may be seen on application at the 
Intelligence Branch of the Commercial Department of the 
Board of Trade. 

NO. 1567. VOL. 6l] 


It is stated hy the Daily Hews that Prof Starr, of Chicago, 
who for many years has made a study of the ethnographical 
aspects of the intenor of Mexico, has presented hu valuable col¬ 
lection of objects, gathered during various expeditions into the 
heart of Mexico, to the Folk Lore Society, and the Utter have, 
through the medium of their president, Mr E. Sidney Hart- 
land, offered to place the collection on permanent deposit in the 
Museum of Archaeology and Ethnology at Cambridge 

Tjie new session of the Society of Arts will be opened on 
November 15 with an address from the chairman of the 
Council, Sir John Wolfe Barry, KCB., FR.& In it it is 
probable that he will develop the subject of hu address lost 
year, “ London Communications," and will make some sugges¬ 
tions as to the practical means of carrying hu proposals into 
effect Thi first paper after the opening meeting will be by 
Mr D E Hutchins, who will draw attention to the want m 
this country of measures for the proper conservation of woods 
and forests. At the next meeting Mr Allan Wyon will give a 
paper, principally of an antiquarian nature, on the Great Seals 
of England At the other meetings before Christinas it is 
probable that Mr Joseph Gash will describe the substitutes 
which have recently been introduced to replace silk, and the 
methods of their production Mr F G Aflalo will draw atten 
lion to the necessity for some legislation to restrict sea anglers 
from catching immature and undersized fish , and Mr H 
Bloomfield Bare will describe and illustrate the methods, which 
have recently achieved considerable success in America, of 
leaching drawing by the use of the blackboard, both hands 
being employed Mr H H Cunynghame, who has devoted a 
great deal of attention to the subject, will give a course of 
Cantor lectures before Christmas on the art of enamelling It 
u intended to demonstrate practically the whole process of 
enamel making during the course The Juvenile Lectures will 
be by Mr Herbert Jackson, of King's College, who will lecture 
on phosphorescence 

An important article on Mangabelra rubber appears in the 
current number of the Hew Bulletin Partly in consequence 
of an improvement in the purity of the rubber, the price has 
recently advanced and the price of the best sorts is not much 
less than that obtained for Para rubber The chief centris for 
export of Mongaheira rubber are Bahia and Pernambuco 
Although but little is known so far of the cultivation of Manga 
bcira, it may be said that there u a considerable probability of 
its becoming an important tree in rubber culture The ap¬ 
parently easy accommodation of the tree to soil and climate, 
its early and considerable yield, together with the fact that even 
under the rough treatment of the Indians it preserves its fruit¬ 
fulness, and also the facility with which it can be cultivated, 
promise a future And, taking a wide view of its possibilities, 
from its presence in the red coffee growing soils of the west of 
the Province of Sto Paulo, it appears suitable for the red earths 
of the German colonies of Africa, Us&mbara and Togoland 
alike, such, for Instance, as occur at Misahohe in the latter 
Colony >or these soils it promises to be considerably better 
suited than the Ceara rubber plant and the Para rubbers, and 
will probably give better results than Cas/tl&a, than which it is 
more hardy, earlier maturing, and smaller 

The information at present available on the subject of injurious 
insects In India forests is brought together in an illustrated 
pamphlet (pp. 152) by Mr E P Stebbing, which has been 
issued from the office of the superintendent of Government 
printing, Calcutta. Locusts and white anti or termites 
are among the most destructive pests of the insect kingdom 
The former invades the fertile plains of India from its home 
In the sandy deserts of Rajputana, Sind, and the Punjab, 
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and in the line It takes not * green leaf or shoot is left 
either in the forest or field It is pointed out that as the 
life history of the pest readily proves that forests and moisture 
are its greatest enemies, the reclamation of and sandy areas 
by means of plantations would tend to check its multiph 
cation As to the white ant, though it u a most unwelcome 
intruder In any building, it renders service to man m the forest 
by rapidly converting fallen branches, dead trees and decaying 
wood of all kinds into mud, each particle of wood eaten being 
replaced by earth Where termites are numerous, the insects 
only feed on the outer dead portions of the bark of the trees, 
and do no damage to heaithy trees The instinct of these insects 
is marvellous, Mr Stebbing states that he has often noticed 
that should a tree have a dead branch on its trunk, no matter at 
what elevation, an earthen gallery is run up by the white ants, 
and the branch attacked, the decaying wood being replaced by 
soil, which soon falls to the ground 

A note on a new departure which has been made in connec 
tion with the artificial hatching of salmon in Norway appears in 
the Journal o* the Society of Arts, t ormerly the young fry 
were allowed to escape as soon as they began to require food, 
and, therefore, when in a very delicate and defenceless con 
dition They are now retained in captivity, and fed four times 
a day upon the raw liver of slaughtered animals, until the 
autumn, after the system which obtains in America. According 
to Consul Nelson, of Bergen, the results of the first year's 
experiment at the Government hatchery on the Drammcn were 
satisfactory, on 280,000 ova treated, the loss was only 2 per 
cent , and m the middle of October about 211,000 fry were 
turned out, while the percentage of loss has been still further 
reduced of late years A belief u prevalent among the coast 
fishermen that salmon and sea trout spawn successfully io salt 
water, and in this connection a senes of experiments were con¬ 
ducted under proper supervision, from which it appeared that 
(1) roe taken from salmon captured in a nver, or from sea trout 
which have remained until the spawning time in sea water, 
cannot be successfully developed in salt water, and (2) salmon 
and sea trout roe impregnated in fresh water may be hatched 
out in brackish water containing a small percentage of salt up 
to eight or nine per mille—that is to say, rather less than one- 
third of the salt contained in Lhe sea water on the Norwegian 
coast 

Few people are aware that a number o. European nvers 
which were once almost destitute of fish are now well stocked 
with species propagated from fry obtained from America An 
idea of the extent of the operations of the U S Fish Com 
mission, by which this change has been brought about, may be 
obtained from an article in the Saenftjic American About 
ten years ago young fry of American landlocked salmon were 
shipped to Scotland, and since then they have multiplied 
rapidly, much to the detriment of the Scotch fish A shipment 
of American black bass fry was made to France for stocking the 
nvers and streams, and, like the American salmon in Scotch 
waters, they have flourished so marvellously that to day they 
are quite common articles of diet at the * ranch hotels and 
restaurants The French streams, since the introduction or the 
American bass, have doubled in their productive value, and 
there is every reason for the French anglers to be grateful to the 
U S Fish Commission for stocking their waters with a new 
species of food fish Other varieties of fish have been shipped 
to France and elsewhere for scientific experiments. The 
American rock bass has been introduced into several English 
streams, and the American brook trout is to day in flourishing 
condition in the clear, cold streams of Russia and other northern 
countries of Europe The waters of Swi tier land abound with 
many American common nver and brook fish, which make the 
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angling there superior to anything in the past It is even re- 
ported that the fine American muskalonge has found a 
satisfactory home in the Rhine and Danube rivers. 

We have received the Report of the Meteorological Commis¬ 
sion of the Cape of Good Hope for the year 1898, a folio Blue 
Book of 168 pages, containing valuable results of meteorological 
observations made under the direction of the Commission, which 
has been collecting systematic information since the year 1861 
The system now embraces two stations of the first order, 54 of 
the second order (barometric stations), 17 thermometnc stations 
and 370 ram Gall stations. These include observations mode 
in the South African Republic, the Orange Free Stale, and at 
various other stations outside Cape Colony The most note¬ 
worthy feature of the present Report is the inclusion of returns 
from the splendidly equipped station established by the De 
Beers' Company at Kenilworth, near Kimberley, at which 
hourly observations have been made during the whole year It 
is believed that this is the only station of its kind, not only in 
South Africa, but in the whole African continent. An interest¬ 
ing ocean-current bottle notice was iound on the coast, about 
latitude 34° 2' south, and longitude 20*47' cast It was thrown 
from the Rlengfell m latitude 39° 58' south, and longitude 
23° 22' east, and had taken two years one hundred and thirty 
days in travelling 4* 56' north and 35' east, having evidently 
been caught in the Agulhas current Among other useful In¬ 
formation, the Report contains notes on the weather of each 
month and the whole year, drawn up by the Secretary, with a 
senes of diagrams giving the mean monthly rainfall over the 
whole Colony, with the percentage differences from the means 
for ten years (1885-94) 

The Report on the administration of the Meteorological 
Department of the Government of India in 1898-99, which has 
just been issued, is divided into two parts (1) a general account 
of the more important work of the department, and (2) details 
of administration The total number of stations (including four 
first-class observatories) amounted to 174, and the number of 
rainfall stations from which monthly statements have been 
published was 3280. Seismographs have been established at 
three suitable observatories, and a brief list of the earthquake 
shocks is now given m the Monthly Weather Jicvuw, a full 
account of the work done is promised in the next year’s Report. 
Some important observations of the direction and velocity o* 
the upper clouds have been made, and the resulti will be pub* 
luhed in due course The seasonal forecasts, based on the 
snowfall of the mountain districts, show only a moderate agree¬ 
ment with the actual weather experienced, but storm warnings 
appear to have been carried out very satisfactorily, timely 
warning being given of all the more important storms which 
visited the Indian coasts, the opinions of the warnings of floods 
are also generally satisfactory lhe Department is greatly 
assisted in its useful work by the liberality of the Eastern 
Telegraph Company, and the Indo European Telegraph Depart¬ 
ment, for the concession of free telegrams from Aden and 
Perak. 

In the Bradshaw Lecture, delivered before the Royal College 
of Physicians of London on November 2, and published in the 
Lancet , Dr A. Fox well points out that the first result of exer¬ 
cise is an increase in the rate and depth of the respirations— 
that is, of the respiratory exchange. The respiratory quotient, 
CCVO* is not increased, but if anything diminished m other 
words, the tissues are as rich (or richer) In oxygen during exer 
else as during rcsL This necessitates a great increase In the 
absorption of oxygen at this time , for it has been shown that a 
man gives off ten times as much carbonic acid when on the 
4 read mi 11 as he does when asleep. But it is a remarkable fact 
that arm work, per unit of work done, requires a greater 
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absorption of oxygen than climbing, and climbing than walking 
on the level If the amount of oxygen absorbed during sleep 
per minute be 100 grams, then in a minute 1 ! walking at three 
miles an hour on the level It would be 500 grams, In climbing a 
yard high 5000 grams, and m doing the same amount of 
kilogram metres by turning a wheel (arm work) 7000 grams. 
Such an enormous increase m the absorption of oxygen and 
giving out of carbonic acid must seriously strain the resources 
of the organs concerned Dr Foxwell considers that the lungs 
and the right ventricle of the heart hear the brunt of the extra 
labour involved in short strenuous exertions. 

In the Phyiual Pevttw for September, Messrs. W O 
Atwater and E B Rosa give the first part of a paper describing 
a new respiration calorimeter and certain experiments made 
with it on the conservation of energy in the human body The 
apparatus described has been devised and the methods of ex¬ 
perimenting have been elaborated for use in inquiries bearing 
(l) on the question as to whether the principle of conservation 
of energy holds good in the living organism, and (2) assuming 
this law to be true, on the acquisition of more definite knowledge 
of the wajs in which the body is nourished and of the values 
and uses of food We would suggest that in experiments upon 
the living organism, the second law of thermodynamics opens 
up a much more interesting field of study than the first law It 
has been suggested that vital processes afford the most likely 
region in which to seek for the existence of Maxwell's 11 demons,” 
and should their non existence be established, information as to 
the relative efficiency of the human individual as compared with 
a perfectly reversible thermodynamic engine is much to be 
desired 

Tua Soulongcs Canal, which has recently been opened for 
traffic, completes the scheme for providing a 14 feet water way 
from the Great Lakes to Montreal, in place of 9 feet, which 
previously had been the ruling depth for the navigation It it 
considered that owing to the increased size of the vessels which 
will now be able to reach Montreal from the Great Lakes, the 
price of conveyance of wheat and other products of the 
North west will be so reduced as to lead to the diversion 
of the principal part of the traffic which now finds its way 
to this country through America by the Erie Canal and New 
York The St Lawrence has been dredged and deepened 
below Montreal, so that large ocean going vessels navigate the 
river up to that city, which has become the head both of the 
ocean and inland navigation The Soulanges takes the place of 
the old Bcauharnois Canal, it being found leu costl> to con 
struct an entirely new water way over this length than to widen 
and deepen the old one The new canal connects Lake Francis 
with the Ottawa River The fall in tins length 11 82 feet, 
which U overcome by four locks, this descent forming about half 
the total fall between I^ake Ontario and the St Lawrence. 
Electricity is used for lighting the locks and for operating the 
machinery for opening and closing the gates and sluices The 
canal has cost t,000,000/ , the total sum expended by the 
Dominion on the improved water ways amounting to nearly 
8,000,000/ 

THE current number of Petcrmann's Mtitketlungen contains 
a valuable paper on the fundamental lines of structure of the 
Eastern Alps, by Dr C Diener An examination of the new 
material collected during the last few yean leads the author to 
the opinion that tl^e old division of the Eastern Alps into three 
cones, one crystalline and two limestone zones, is inadequate 
the division is rather into five zones, which radiate eastward 
The “Flysch” cone forms part of a *ectomc unit running to 
north eastern Switzerland and the western Alps, next comes 
the northern limestone zone, and then the central zone, which 
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is made up of a number of different parti. The fourth zone la 
the “ Drauzug ” of Sueu, and the fifth the southern limestone 
zone 

The Smithsonian Institution has just issued a reprint of two 
old papers, by Dr Otis T Mason, on the Latimer Collection of 
Antiquities from Porto Rico, and on the Gueade Collection from 
Pomte A pttre, Guadeloupe There seems to be some doubt 
whether the wonderful examples of stone carvings were the 
work of Canbs or of their more peaceful neighbours; the 
evidence seems rather to point in favour of the former view At 
Porto Rico are found mammiform stones which consist of a 
human or animal image associated with a conical projection; 
there are also found so-called "collars." These are slender 
ringed stones shaped something like a horse collar; they average 
about seventeen inches long and twelve inches wide. They are 
beautifully worked and usually decorated with elaborately 
carved panels , the significance of these two groups of objects 
is unknown Those interested in aboriginal stone work should 
consult these papers, which have numerous illustrations, those 
In the second paper are in that queer dotted American style in 
which even contour lines are usually omitted The wonderful 
results that can be obtained by savages without metal tools 
are here well demonstrated 

We have received the parts of the Brazilian journal Lavonra 
for May, July and August 1899 They include articles on 
imported insect pests, the Soja bean, agriculture, and various 
other observations, mostly illustrated, principally of local agricut 
Lurid interest 

The seventh edition of Foster and Langley's well known 
11 Course of Elementary Practical Physiology and Histology" 
(Macmillan) differs in several respects from preceding editions. 
Most of the lessons have been rewritten, a few have been added, 
and the lesson on the dissection of the rabbit and dog has been 
omitted Dr LE Shore has revised and rewritten the portions 
of the book dealing with chemical physiology, and with the 
physiology of muscle and nerve, and his name appears with Dr 
Langley's, on the title page, as joint editor of the new cdiLion 
The volume will doubtless be as widely used and appreciated 
in the future as it has been for more than twenty years 

We have received from Mr C L. Wrogge, chief of the 
Weather Bureau, Brisbane, a set of weather charts of Australasia 
for January 1898 The isobars Are extended seawards over the 
Great Australian Bight and to New Zealand These curves are 
to a great extent problematical, as indicated by the broken 
lines, and even over the land they appear to have been drawn 
from insufficient data m the western and north western districts, 
the charts are also too much after date to be of general interest 
We should prefer to see charts drawn by each Colony separately, 
from its own materials, and published within reasonable time 
after date 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Afaauus cymomolgus, 4) 
from India, presented by Mr Charles Dallas, a Vulpine 
Phalanger (Tnchosurus vulpccula) from Australia, presented by 
Mr D Woosman , a Shag {Phaburocorax gracului) t European, 
presented by Mr t S Montague, a Herring Gull (Aarw 
argentatus\ two Glaucous Gulls (Lams glaucui) % European, 
presented by Mr, H J Pearson; seven Cape Scorpions 
(Ofitfhopthaimus capensu) from South Africa, presented by Dr 
W F Purcell j a Cardinal Eclectus (Eclectus cardmahs) 
(habitat?), a Grand Eclectus (Ec tutus roratui) from Moluccas, 
a Mealy Amazon (Chrysalis fartnosa) from South Adierica, 
four Bland mg's Terrapins (Emys blandtngi), five Prickly 
Tnonyx (Trtcnyx sptm/er) from North America, deposited , 
twelve Golden Carp (Carasstus anratu j), European, purchased. 
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OUR ASTRONOMICAL COLUMN 
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The Com 1 Nr Mbipok Shower —Much has recently been 
written respecting the necessary preparations fur obtaining 
photographic record of the Tenuis, but hitherto these instnic 
tions nave only taken into consideration the determination of 
the position and appearance of the meteor trail There must 
be many, however, who are in n position to attempt to obtain a 
record of the compaction of the meteorites. The only additional 
apparatus will be either a prism or a diffraction grating After 
the camera has been focussed, the prism or grating can be very 
simply attached to the hood of the lens, and the whole then 
constitutes a small prismatic camera which will give the spectrum 
of any meteor whose image falls on the plate A grating is 
preferable, as the reduction of the spectrum is more easily made, 
and there is also the advantage that an ordinary picture of the 
object is obtained in addition to the spectrum Practicall> 
perfect transmission gratings can now be obtained very cheaply 
of sufficient size to cover the lenses of ordinary cameras If a 
prism is used, it should preferably be set at minimum deviation 
to allow of subsequent comparisons being made 

Long hocus Photograph 11 Tbi kscope. —Prof K C 
Pickering some time ago asked for donations to enable a 
photographic lens of unusually long focus to be made for the 
use of the Harvard College Observatory We hear that now 
the whole of the necessary amount has been subscribed by 
anonymous donors, and that a lens of about 12 inches aperture 
and over 100 feet focal length will probably be ready for tnal 
during the ensuing year 

Sim ular Perturbai ions ok Venus —Prof hnc Doolittle, 
of the Flower Observatory, has completed his investigation of 
the perturhations of Venus by the computation of those caused 
by the planet Neptune The perturbations arising from the 
nx inner planets have bceh published in the Astronomical 
Journal , Nos. 409, 428, 418, 454, 438 and 465, and the present 
communication appears in No 470 

The planetary elements used have been adapted from Dr G 
W Hill's " New Theory of Jupiter and Saturn ” 

All the equations are given in tabular form, and the 
variations arising from the combined action of all the disturbing 
planets are given in the form of six equations, one for each 
element 


ENGINEERING PROGRESS AND PROBLEMS 

'T'HL eighty first session of the Institution of Civil Engineers 
x was opened on Tuesday with an address by the president, 
Sir Douglas Fox A general survey of engineering progress 
during tne present century was given in the address, the follow 
ing being a few of the points to which reference was made — 
British engineers have two chief bodies of competitors to 
reckon with—the engineers of the great and growing empire of ^ 
Germany and those of the United States, who have been* 
thoroughly trained in theory and practice, and are proving their 
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ability and courage by the vast works they originate and cany 
out. 

German and other continental engineers are greatly assisted 
in many ways by paternal Governments, whose officers they 
generally are, ana who lay down valuable regulations, and in 
many instances establish standards of quality and design. 

American engineers are encouraged by the vast demands of a 
comparatively new country, in which nature exists on a magni¬ 
ficent scale, only equalled by Switzerland and India, and of a 
rapidly rising civilisation calling loudly for the most recent 
improvements in locomotion, in building, in lighting, in 
telephonic and telegraphic communication. 

An important matter demanding careful consideration by 
cml engineers, if not by the Institution itself, is whether com¬ 
petition in the world's race could be facilitated by the establish 
ment, upon sufficient authority, of standard specifications for 
such materials as steel and cement, and the introduction of 
standard types for bridgework, roofing and other structures 
frequently occurring in practice, and for locomotives and rolling 
slock 

The question of the adoption of the metric system has been 
ably dealt with by others. I therefore only desire to record my 
opinion that it is of the utmost importance to the engineers and 
traders of this empire, that this simple and effective mode of 
measurement, already in force in almost every other civilised 
nation, should be introduced here Having had occasion for 
many years to work under both systems, I can bear testimony 
to the great saving of time and of laliour effected by the use of 
the metrical weights and measures, and to the ease with which 
the system is acquired, even by those trained to use our 
antiquated and complicated standards I am strongly of 
opinion that the two great Anglo Saxon nations, Great BntAin 
and the United States, must fall into line with the rest of the 
world in this matter, and it would be a notable and interesting 
mark of our entry into a new century if, as has already been 
suggested to our Government, the metric system could be made 
compulsory as from A D 1900 One great obstacle to British 
designs and manufactures finding their way upon equal terms 
through the continent of Europe and into the vast empire of 
China, Japan and elsewhere, would thus lie removed, and 
engineers throughout the world would lie thinking and designing 
upon a basis of like dimensions. 

Nothing has more largely contributed to engineering successes 
of late years than the introduction of cheap steel of good quality 
and of high tensile strength, both for nils and for plates and 
rolled sections. Remarkable uniformity of quality has been 
attuned, and, whilst the life of rails has been greatly increased, 
structures such as the *orih Bridge have been rendered prac 
ticable At the present time mild steel is almost exclusively 
used for the construction of ships, thus greatly increasing their 
earning capacity Some anxiety is lieing caused to engineers 
by the manifest signs in rails and axles of fatigue after con 
siderable wear, and the report of the Board of Trade Committee 
upon this subject is awaited with much interest 

With reference to this matter and to other questions involving 
scientific research, the resources of this Institution might, I 
suggest, be advantageously employed Large number** of 
experiments upon ste*cl and other materials have been made 
with small specimens, but the testing to destruction of full si/cd 
members of bridges and other structures, and experiments upon 
the effects of impact and of loads running at high speeds htve 
been generally beyond the limits of private enterprise As a 
result comparatively few of such records are available, whilst 
the value to our members would be very great 

There is no department of engineering which has benefited 
more by the inventive genius of the century than that of 
mining Improved methods of sinking deep shafts, tubbing 
back water, and winding at high sjieedH from great depths, 
have enabled much coal to be opened up. Flectncit> has 
been impressed into the service with most beneficial results, 
not only of economy, but of safety and improved sanitation, 
and is now largely used for underground haulage, for light 
ing, for pumping at the face, and, in the shapt of telephones, 
for communication In dealing with gold and other ores, 
chemistry, electrolysis and mechanical engineering have com 
bined to reduce cost and waste Every effort is still necessary 
on the part of our mining engineers to face the competition, 
and the labour saving appliances, not only of Belgium and 
Germany, but still more of the United States. It is surely 
to be regretted that it has been found necessary to obtain so 
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Urge a portion of the mining machinery for our Colonlei 
from our Transatlantic cousins 

It seems probable that liquid air, which can now be pro 
duced at a very cheap rate, will prove a most valuable 
auxiliary for cooling, and thus assist in ventilating mining 
drifts and railway tunnels. Experiments in thin direction are 
being made in connection with the works of the Simplon 
Tunnel, which are now in full activity 
The problems now opening up to the civil engineer are of sur 

P issing importance Trunk railways through Russia, China, 
ersia, Africa , irrigation works to supply the wants of growing 
populations , harbours large enough to receive the vessels of the 
future (already eclipsing the Great Eastern , of which the chief 
shortcoming was that she was before her time), central instal 
lations to furnish lighting, power, traction and healing to whole 
counties f the extension of the telephonic communication—with 
and without wires, the abolition of the smoke and smell of 
cities, the replacement of horses by mechanical power in the 
streets, the increase of the speed of trains to 100 miles per 
hour , the erection of lmildtngs of great height where land is 
valuable , the utilisation of waste products, especially the refuse 
of cities , the improvement of the water supply , the reclamation 
of land , the profitable working of deep seams of coal 

These are but some uf the branches in which engineering 
progress m the twentieth century may be expected to develop 
They will call with increasing force for engineers sanguine for 
the future, educated upon a lxuus of sound scientific attainment, 
trained in experimental research, And qualified by practical ex 
penence—obtained, I trust, by means of that regular course of 
pupilage under members uf the Institution which, in the less 
favourable circumstances of the past, has nevertheless produced 
the engineers who have achieved the results to which I have 
referred 


ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION 

'T'HF chief point of interest on the first day of the meeting of 
A the Section, apart from the President’s address, was a 
discussion on the rival systems for the identification of criminals 
uf the Bertillon method and that based on finger prints as 
propounded by Mr E. R Henry and adopted in British India. 
Mr Henry, who ls the Inspector General uf Police in the 
Bengal Civil Service, gave a demonstration of his system The 
author referred to the importance of fixing human personality so 
that no efforts made to confuse it subsequently may prove 
availing Of this problem the Bertillon system offered first 
scientific solution But experience in India has shown that the 
“ Personal Equation " error of measures predominates so much 
as to vitiate seriously the correctness of the recoided results 
under that system Finger prints, on the other hand, being 
absolute impressions taken from body under conditions which 
eliminate error in transcribing or recording, the 41 Personal 
Equation 11 error 11 reduced t<i a minimum. Taking the lmprex 
sinns of all ten digits occupies only a fraction of the time 
required for measuring, while search is more exhaustive and 
man) times more rapid Thu new system has been introduced 
on a most extensive scale throughout British India, and the 
Legislature has recognised it by passing an Act to amend the 
law of evidence so as to make relevant the testimony of finger 
print experts. 

The mam difficulty hitherto experienced had been that of 
iroviding an effective system of classification But this 
ifficulty has been overcome A thin film of printers ink is 
spread over a piece of fiat un, and each finger in turn is pressed 
on the film, and after being thus inked u pressed on paper 
where a clear, sharp impression 11 left Fingers ore impressed 
in their natural order of thumb, index, middle, ring, and little, 
those of the right hand being above, and the corresponding 
digit of the left hand below them 

All impressions must be either arches, loops, whorls, or 
composites—there 1 v» great preponderance of loops and whorl*. 
In primary classification arches arc included under loops, and 
composites under whorls, and therefore, for purposes of 
primary classification, an impression must be either a loop or 
whorl The digits are taken in the following pairs (1) 
right thumb and right index , (a) right middle ana nght nng , 
(3) nght little and left thumb, (4) left index and left middle j 
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(5) left ring and left little finger Taking first pair and denoting 
loop by L and whorl by W, we get the following arrangements. 
Right thumb may be L and right index L , nght thumb may be 
L and right index W , right thumb may be W and nght Index 
L , and right thumb may be W and nght index W So there 
are four, and not more than four, arrangements possible 
Similarly, in second pair, there are four such arrangements, 
which, taken with these of the first pair, yield 16 combinations , 
taking the third pair we get 64 combinations, and by adding 
the fourth and firth pairs, this number rues to 256 and 1024 
Now 1024 equals 32 squared , in other words, a cabinet con 
taming 33 sets of 32 pigeon holes arranged vertically would 
provide all the locations required A diagram was shown how 
this works m practice But the following rule is very simple 
The first of each pair U shown as numerator, the second of 
each ixiir as denominator, yielding for the five sets of pairs 

L W L W L 

some such formula as the following ^, -j- , j-, ^ ^ A 

whorl in the first pair counts 16, in the second pur 8, in the 

third 4, in the fourth 2, in the fifth 1 No numerical value is 
given to a loop Substituting these values in the formula we 
get A * ft * %. i . $ - 1 i Add 1 to both numerator and 
denominator and invert the fraction which becomes ff, and this 
is the primary classification number, and represents that the 
card containing these impressions will be found on the twentieth 
pigeon hole of the eleventh vertical row The secondary 
classification required to break up accumulations is equally 
simple, and the search formula or legend for each card can be 
prepared rapidly without any key and brings search down to 
groups of very small volume 

Naturally Dr Larson argued in support of (he French system 
as taught by him to the English police 1 Ie had previously 
read a paper on ihe 44 Personal eauotion in anthropometry,” and 
had fully described the well Known Bertillon system, he 
admitted there was always a margin of uncertainty in measure 
ments, but denied that it neol be so Urge as Mr Ilenry 
asserted He expressed regret that the Indian Government 
had abandoned the Bertillon system for one based solely on 
finger prints. 

A paper, also illustrated by lantern slides, was read by Fronds 
Gabon on 44 Finger prints of young children,” m which he 
demonstrated that clear prints of all ten fingers of a baby would 
suffice for after identification by an expert, but by an expert only 
Although new ndges may appear in infantile life the type of each 
pattern persists all through life, and is never doubtful to a 
practised eye 

The whole of Friday was devoted to samples of the work 
accomplished by the Cambridge Expedition to Torres Straits and 
New Guinea. Dr A C. Haddon, the organiser and leader of 
the expedition, led off with a short report on the work done 
(</ Nature vol lx p 413), and illustrated with lantern slides 
ihe physical character of the inhabitants. A communication on 
ihe linguistic results of the expedition, by Mr Sidney H Ray, 
was laid before the Section 

The language of the Eastern tribe of the Straits bears no 
resemblance to the Melanesian, and but little to the Australian 

n of languages, while that of the Western tribe is decidedly 
s Australian type Most of the coast languages of the 
Port Moresby and Hood Bay districts are very closely akin to the 
languages of the Melanesian Islands, except some, such as the 
Kokapu, Koian and Cloudy Bay dudects, which approach the 
Australian type, but has nothing in common with the Mela¬ 
nesian. Mr C S Myers gave an interesting paper on savage 
music, based on his observations in Murray Island and Sarawak 
As our modern orchestra admits the noises of drums and 
cymbals, and our harmony allows chords which in a more 
classical period were inadmissible, we, in our inquiry into past 
and primitive music will not refuse to consider certain sounds as 
musical even though they be noisy Sympathy should be our 
sole test of music In savage life the songs of a tnbe are Us 
chief heritage Certain songs recorded on the phonograph in 
Murray Island, Torres Straits, are now obsolete, and will prob¬ 
ably die out with the old men Neither there nor in Borneo 
could any trace of the notes of birds be found in the music. 
Of the two fundamentally distinct elements in music, rhythm 
and melody, the one has its basis in bodily movement, the other 
m the emotional recitAUve. In Murray Island the dram is 
beaten to accentuate the words of the old songs, the musk belhg 
singularly lacking in rhythm , among the North American 
Indians, on the other hand, rhythm is well developed. The 
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extraordinary complexity of rhythm in certain Malay music was 
graphically recorded The Murray Islanders have a wonder 
hilly developed Idea of rhythm, as is proved by their being able 
regularly to continue accurately recorded beats of prescribed 
rapidity for a considerable period Many suggestions nave been 
made as to which of the intervals came most naturally to the 
human voice The Murray Islanders have no poly phonic music, 
but In a chorus accompanying the songs of the Kenyah and 
allied races in Borneo a lone drawn note a fifth below ihc key 
note runs drone like through ihe song A similar interval has 
heen noted in one of the rare examples of polyphonic munc 
found in North America. 

Writers have been led to conclude that various peoples em 
ployed far smaller intervals than our own, misled apparently 
by viewing the numerous intervals as if they formed a scale 
instead of a senes of notes from which various scales were 
derived In this way travellers have been induced to look for 
quarter tone music in uncivilised parts of the world , but the 
author had no doubt that those quarter tones, which have been 
written down as occurring between any two whole (or semi ) tones, 
merely express a gradual descent in the voice from one of these 
tones to the other The insensitiveness of the ear of the Murray 
islanders to minute differences of interval was estimated by 
means of tuning forks. The common incorrect intonation in 
savage music was alluded to 

Mr ( Ci Seligmann followed with an account of the seclu 
sion of girls at puberty In Mabuiog and other of the Western 
islands of Torres Straits and alio on the mainland at Cape York 
The girl is surrounded with bushes in a dark corner of her 
parents’ house, and for months is only allowed to go out at 
night The sun may not shine on her , no man may come into 
the house, ill luck would befall her father if he saw her , she 
may not feed herself, and there are other restrictions. Various 
modifications of the seclusion were described These ohserv 
ations are of especial interest, as it is a new locality for these 
interesting customs, the significance of which have heen dis 
cussed by Frarer in “The Ciolden Bough ” The same author 
read a paper on some customs of the Otati tribe of North 
Queensland , and another, illustrated with lantern slides, on the 
Club Houses and Dubus of British New Guinea. In the 
Papuan Gulf the club houses of the men arc of large size and 
highly decorated , no women may enter them further down 
the coast their place is taken by platforms, or dubus, the posts 
of which are generally carved, in some instances probably so as 
to resemble crocodiles’ heads. As a general rule women may 
not approach the dubu 

The morning’s session concluded with a very interesting 
report on the investigations on comparative psychology made in 
Torres Straits and New Guinea Dr W li R Rivers gave a 
general account of the work done, with observations on vision, 
&c The natives show very considerable variability in character 
and temperament they do not appear to be especially sus 
ccpUble to suggestion, but exhibited very considerable independ 
ence of opinion One hundred and fifty natives of Torres Straits 
and Kiwai were tested for colour blindness without finding one 
case , about eighty members of other nets were tested with a 
similar result, but of eight Lifu islanders three were colour blind 
The names used for colours by the Torres Straits islanders were 
very fully investigated , there were definite names for red, less 
definite for yellow, and still less so for green, while a definite 
name for blue was either absent or borrowed from English Cor re 
■ponding to this defect of colour terminology, there appeared to 
be an actual defect of vision for colouis of short wave length 
Numerous observations were made on writing and drawing , the 
most striking result was the care and correctness with which 
mirror writing was performed Unexpected success attended 
the experiments on the estimation of time Nearly all the 
investigations gave some indication of the liability to fatigue 
and the capability for improvement by pracUce Mr C S 
Myers gave an account or his observations on hearing, smell, 
taste, reaction time, &c. Few Murray Islanders surpass a 
hyper-acute European m auditory acuity, while the majority 
cannot hear as far The sense of rhythm is remarkably accurate 
There is no reason to believe that they are able to perceive 
such traces of odour as would he imperceptible to the most 
sensitive European noses. Experiments were made to deter¬ 
mine the appreciation and recognition of the common tastes. 
The time of simple reaction U probably somewhat shorter than 
would be that given by a corresponding class of Europeans. 
The observations of Mr W McDougall on the sense of touch 
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showed that the natives have a greater delicacy of discrimination 
than white men, and at the same lime less sensibility to pain 

In the afternoon Dr lladdon gave a lantern exhibit that 
lasted for a couple of hours, over one hundred slides were 
shown, illustrating native handicrafts, customs and mode of 
life A number of sacred stones and spots were shown, and 
their legends narrated A series of sixteen slides fully illus 
trated the process of pottery making at Port Moresby , other 
slides showed men cutting out canoes with stone adzes at 
Keapara , raising a pile and the process of tattooing at Rulaa , 
and a number of beautiful photographs portrayed the singing 
games of Papuan children Most of the photographs exhibited 
were taken by Mr A Wilkin 

Saturday was devoted to archaeological papers, And several 
members of the trench Association were present at the session 
The most important communications were one by Mr A J 
Evans on the occurrence of “Celtic” types of tibula of the 
Hallslatt and 1 a Tfcnc periods m Tunisia and k astern Algeria ; 
the appearance of Celtic types of tibula among the NumidlAns 
finds its complement in the discovery of large hoard* of Cartha¬ 
ginian and Numidian coins on the transit line of the amber 
trade la tween the Save and the Adriatic. The other, by Mr 
G Offey, on In«di copper Celts, of these there are eight) two 
examples in the Dublin Museum , they are found all o\er 
Ireland, and appear to represent a transition from stone to 
hronre types, ana can lie arranged in series showing develop 
ment of lorm from stone to bronze implements It would thus 
appear that, prior to a knowledge of bronze, copper was known 
and used for cutting implements in Ireland 

Physical anthropology was represented on Monday morning 
Mr J Gray read a paper, with lantern illustrations, on recent 
And most excellent ethnographical work in East Alierdeenshirc, 
based on obgerv ations on nearly 14,000 children The mips 
showed very clearly the penetration up the valleys of an 
immigrant fair type among a dark population A very valuable 
paper, also illustrated by numerous lantern slides, was read by 
Mr D Maclver on recent nnthropometnuil work in Egjot 

The author gave exnmplcs of the wtijs in which anthropo¬ 
metry may aid archaeological investigation, and pointed out the 
unusually favourable conditions for such anthropometncal work 
which exist in Egypt. He gave a summary of the scries of 
Egyptian measurements at present available, of the difficulties 
which have arisen in their interpretation, and of some new 
methods of publishing measurements specially designed to meet 
them , these graphic inethcxln were suggested l>y Flinders TYtrie, 
and will doubtless prove of value to other investigators 

Details were given of three important senes of specimens from 
Lgypt, viz 

(1) Prehistoric Senes , from the escalations of 1898-Q 

(2) VI to XII Dynasties , from the excavations of 1S9S 

(3) XII to XVI or XVII Dynasties 1 from the excavations 
of 1898-9 

These series were considered (a)separately, with the object of 
ascertaining the race type represented in each, ( b ) in com¬ 
parison with one another, to show their affinities and differences. 
The paper concluded with a most instructive and suggestive 
essay on the light which luch comparison throws on Egyptian 
history 

Prof A Macalister followed with notes on a collection of 
1000 Egyptian skulls, and exhibited curves compiled from the 
indices 

In the afternoon Prof W M Flinders Petrie read a paper 
on sequences of prehistoric remains. In written history the 
value of chronology lies almost entirely in its defining the 
sequence of events; and if the order of changes in a civilisation 
can be fixed, the reference to a scale of years is but a secondary 
matter Hitherto only very vague and general terms, referring 
to places and not to age, have been used in naming prehistoric 
remains. But if we possessed a perfect record of an unlimited 
number of contemporary groups of objects all of which have 
had a time of invention, popularity, and decay, and the use of 
which overlap each other, it is dear that with patience it would 
be possible to arrange all the senes of groups in their order of 
time, and so establish definite sequences among the various 
objects. If then a sequence can be established, a scale of 
noution is needed As a scale of sears is ImpossiMe, a scale of 

R equal activities is the most reasonable Thu may be reached by 
lacing all the available mAterud in order and then dividing it 
ito a scale of equal parts. Such a scale, though not equal in 
time, will yet give a fair unit for measuring a civilisation This 
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Prof Hinders Petne has accomplished for prehutonc Egypt, 
and hu demonstration indicated that his system is an important 
addition to precision in dealing with unsaleable archwological 
remains. A second paper by the same indefatigable and bill 
liam investigator dealt with early Mediterranean signanes and 
the sources of the alphabet 

The large senes of signs used in hgypt about 2500 b c is 
now shown by such signs existing as far back as 5000 im —to 
be independent of the hieroglyphic system or any derivatives of 
that Similar signs in Crete show this system to have extended 
to the Mediterranean by about 2000 n l 

On looking at the more extended forms of the Greek alphabet 
found in Raria and Spain, about sixty signs are seen in use, 
representing about forty three sounds. Three-quarters of these 
signs are common to the system found in Egypt and Crete 

The only conclusion at present seems to be that signs were in 
use from 5000 b c onward and developed by 2500 n c 
to over 100 in bjjypt, of which half survived in tne fuller 
alphabets of Kana and Spain The compression and sys 
tematiHing of these signs was due to twenty seven of them 
being adopted for a numerical system by the l’hnenicians, 
and thus the alpha beta order was enforced by commerce on all 
the Mediterranean This accounts in the only satisfactory way 
for the confusion of the early Greek alphabets, and is a view 
forced on us by the prevalence of these same signs long before 
Phoenician commerce 

On Tuesday Dr A C Hoddon read some notes on the 
Yaraikanna Tribe of Cape York — 

The Yaraikanna are fairly typical Australians in appearance , 
six men were measured, average height I 625 m (j ft A in ), 
cephalic index 74 7 (extremes, 72 4-77 7) Alaa is initiated by his 
mawara, apparently the men of the clan into which the boy 
must subsequently marry , he in anointed with 11 bush medicine ” 
in the hollow of the thighs, groins, hollow by the clavicles, 
temples, and back of knees to make him grow—the bull roarer 
Is swung In the Yampa ceremony the initiates (langa) sit 
behind a screen in front of which is a tall pole, up which a man 
climbs and catches the food thrown to him by the relatives of 
the langa Then the bull roarer is swung and shown to the 
langa , lastly, a front tooth of the langa is knocked out, with 
each blow the name of a “ land” belonging to the boy's mother 
or of her father is mentioned, and the land, the name of which 
is mentioned when the tooth flies out, is the territory of the lad 
Water is next given to the boy, who rinses out his mouth and 
gently empties nis mouth into a palm leaf water vessel; the clot 
uy its resemblance to some animal or vegetable form determines 
the art of the lad The art appears to be analogous to the 
mamtu or okki (or " individual totem ' of Dr J, G I 4 rarer) 
of the North American Indians After the ceremony the boy is 
acknowledged to be a man Other an may he fpven at any time 
by men who dream of an animal or plant, which is the art of 
the first person they meet on awakening. The Okara ceremony 
was alluded to, and various customs, among which may be 
noted-children must take the “land" or “country” of their 
mother, a wife must 1* taken from another country, all who 
belong to the same place are brothers and sisters 

Mr W Crooke discussed the primitive lights of disposal 
of the dead, as illustrated by survivals in modern India , the 
points considered were customs connected with the weserv 
ation of the corpse, such as various forms of mummification, 
platform burial , direct exposure of the dead to beasts of prey , 
neral exposure of the dead , the question of the priority of 
nal to cremation , transitions from bunal to cremation, and 
vtit vena disposal of those dying in a state of taboo , shelf or 
niche burial, crouched or sitting bunal, disinterment of the 
corpse ; jar or urn burial , and dismemberment of the corpse 

A theoretical paper on pre animistic religion was read by Mr 
R R Marett, hu generaf thesis being — 

The term religion denotes a stale of mind embracing emo 
tional and ideal constituents, whereof the former constitute the 
universal and constant, the latter the particular and variant 
element* Self interpretation in ideal terms on the part of the 
relfagfous emotion of the savage has found moat complete and 
definite expression isrlninusm, the “belief in spiritual beings.” 
Animism, however, as compared with “ supematuraUsm,” 
namely, that state of feeling almost uncoloured by ideas which 
u the primary form taken by man's awe of the super¬ 
natural (or extraordinary) is but as the strongest mpling in a 
thicket of heterogeneous growths, which, in the struggle for 
existence, has come to overshadow the rest and give a character 
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to the whole The vamieness of primitive “ supernaturalistic H 
utterance u illustrated oy, eg andnamanitra (Malagasy), ngai 
(Masai), mama (Melanesians), wakan (North American Indians), 
kalou (Fijians) A '* pre animistic ” validity as manifestations 
of religion thus attaches to a variety of special observances and 
cults , and it may therefore be interesting in the case of some of 
the more important of these to distinguuh between the original 
basis of 11 supematuralistic ’ veneration and the animistic inter 
pretation that as the result of successful competition with other 
modes of explanatory conception (notably “ animat ism,” 
namely, the attribution of life and will, but not of soul or spirit, 
to material objects and forces) u thereon superimposed in ac 
cordoncc with the tendency of the religious consciousness 
towards doctrinal uniformity 

In the afternoon Colonel R C Temple discoursed on the 
thirty seven Nats (or Spirits) of the Burmese 

The belief in the Walt, or supernatural beings who interfere 
in the affairs of mankind, is universal among all the native in 
habitants of Burma of every race and religion Every writer 
about the Burmese and their customs mentions the Nats. The 
subject is, however, still but vaguely understood The Nats are 
of three distinct kinds (1) the supernatural beings due to the 
Buddhist cosmogony, (2) the supernatural beings familiar to 
the creatures, objects and places with which man is concerned 
due to Ihe prehutonc animistic beliefs of the people, (3) the 
supernatural beings who are ghosts and spirits of tne notorious 
dead Of the many orders of Nats thus created, that of the 
Thirty seven Nats is by for the best known among the people 
These are the ghosts of the departed royalties of fame, and Lneir 
connections. About them nothing seems to have been previously 
published in England, and thu paper was a preliminary attempt 
at an adequate representation of them, and of the history, real 
or supposed, connected with them during life. The paper was 
illustrated by a map in order to explain the relative position of 
the places chiefly connected with tne very complicated political 
history of Burma and its numerous dynasties, so far as these are 
concerned with the stones related of the Thirty seven Nats. 
The paper was further illustrated by a beautiful lantern slide of 
an ima^e of each of the Thirty seven Nats from the unique and 
authentic collection of large carvings of them in teak wood by 
Burmese artuts in the possession of the author 

The most Important communication on Wednesday morning 
was a description of two new methods of anthropological re 
search by Dr W II R Rivers. lie commenced by emphasis 
mg the importance of great accuracy in all anthropological 
investigations. Hu first exhibit was a contribution to exactitude 
m recording colours, more especially those of the skin of natives. 
Lovibond’s tintometer proved of great service in matching 
colours, but it u not very suitable for matching skin colours , 
for thu a colour wheel u most suitable, the only objection 
being that the paper discs are liable to fade, and it u not always 
certain that any two issues of coloured discs would be of exactly 
the same tint By having a large number of discs the original 
records could be filed for future reference and, if kept in the 
dark, they would not fade If permanent and absolutely com 
parable dues could be produced the colour wheel would answer 
all practical purposes The second was a most important socio 
logical method, and consisted in accurately recording the 
genealqgies of all the individuals of an island or limited com 
munity for as far hack as the informants can remember It is 
necessary to use only the terms of " father,” • mother,” “ wife,” 
“ children,” “man,” “woman,” “boy” and “girl" The 
first two were quabfied by " proper ” or “ true,” so as to avoid 
ambiguity By asking what A calls B, &c , the names and 
system of relationship can be obtained with absolute precision 
In a totemutic people their totems were also recorded, which 
yielded evidence as to marriage restrictions. Thu method also 
furnuhes definite statistics on the sue of famlles, proportion of 
sexes, number of early deaths, prevalence of adoption, and 
various other sociological data which are very difficult to obtain 
with accuracy by any other method This method of Dr 
Rivers' should be adopted by all investigators, as it u almost 
impossible to overrate its value 

The rest of the day was devoted to African ethnography 
Dr R KoettliU exhibited some interesting ethnographical 
specimens from Somali, Galla and Shangalla, including some 
scales and weights of seeds and stones for weighing gold-dust, 
and the first example of salt money that has been brought to 
England Papers by Lieut Colonel J R L Macdonald on 
the ethnography of the lake region of Uganda, and by Lieut 
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II Pope Hennessy on notes on some West African tribes 
north of the Benue, were laid before the Section 
The usual reports of various Committees were read at various 
times, the most voluminous being that of the Ethnographic 
Survey of Canada. It stated that during the past year the work 
of the Committee had been extended in important directions. 
The introduction into the North-west of larpe bodies of Euro 
peans who were to become permanently incorporated in the 
population suggested the importance of securing as toon as 
possible such facts relating to their general ethnology as might 
seem to establish a suitable basis for the study of these people 
under the influence of their new environment Satisfactory 
arrangements had been made with respect to Russian refugees 
known as the Doukbohors, and it was probable that similar 
arrangements might be completed during tne coming year with 
regard to other large bodies of immigrants The exceptional 
circumstances in British Columbia, the fact that it was becoming 
moredifliculteachyeartoobtain trustworthy accountaof its people, 
the rapid disappearance of old customs, dress, and modes of 
living had seemed sufficient reasons for devoting to their study 
a much larger share of the resources of the Committee than 
might otherwise appear justifiable. An appendix contained an 
account of early Canadian settlers and studies of the Indians of 
British Columbia. On the whole Section H may be con 
gratulated on the very uniform high excellence of the papers, 
it probably being one of the very best meetings that the Section 
has ever had 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —A meeting of the Junior Scientific Club was held 
in the University Museum on Wednesday, November 1 After 
private business, Mr F C Lees (Hertford) read a very interest 
ing paper on geysers m action, exhibiting also an excellent 
working model A brisk discussion afterwards ensued —Mr 
Gibson (Ch Ch ) also read his paper on the retention of 
plant food in the soil, which had been postponed from the 
previous meeting 

Cambridge —At the annual election on November 6 , at 
St John's College, the following were elected Fellows Mr 
W A Houston, fifth Wrangler 1896 and Smith's Prizeman 
1898, Lecturer in Mathematics at University College, Liverpool , 
Grafton Elliot Smith, B A 1898, M D of the University of 
Sydney Dr Elliot Smith, who entered the University in 1896 
as an Advanced Student, has made a number of highly 1m 
portant contributions to the comparative anatomy of the brain, 
and is one of the assistant demonstrators of anatomy under 
Prof Macalister 

The Council of the Senate propose that, having regard to the 
extensive and valuable collections procured for the University 
by the Torres Straits Expedition, a further grant of 100/ 
(making 550/ in all) be made from the Worts Travelling 
Scholan' Fund to Dr Haddon towards the expenses of the 
expedition. 

Mr C Hose, of Borneo, has presented to the Museum of 
Zoology a fine example of the ourang outan's nest A 
collection of skeletons and skulls of the extinct Morion race, 
which formerly Inhabited the Chatham Islands, has been acquired 
for the Museum of Anatomy 

Mr Timothy Holmes has been added to the Medical School 
Buildings Syndicate. It 11 understood that the plans for the 
buildings are in a forward state of preparation. 

Mr F W B Frankland, third Wrangler in 1897, has been 
elected to a Fellowship at Clare College. 

Mr Horace Plunkett, M P, has been appointed vice 
president of the new department of Agriculture and Technical 
Education for Ireland 

The educational movement in Wales has afforded an ex 
cepttonal opportunity of bringing the Principality into the front 
rank in the matter of scientific education, and it cannot fail to 
be a matter of regret to well wishers of the movement to notice 
indications that tne 11 modern ode ” of education is not develop 
ing to the same extent In Wales as in other countries In the 
recent scholarship examination at the University College of 
North Wales only six science candidates presented themselves, 
of whom three were not Welsh, while twenty five candidate* 
intending to qualify in arts entered. 
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Among other agencies by which the Technical Education 
Committee of the Essex County Council is cultivating scientific 
knowledge is the County School of Horticulture at Chelmsford, 
the prospectus of which u before us The aim of the School 
is to impart sound elementary instruction in the best methods 
of cultural treatment, based upon a knowledge of the structure 
and physiology of plants Tne garden attached to the School 
coven an area of three acres, and is entirely devoted to edu- 
ca tonal uses. Horticultural and botanical students in Essex 
are fortunate in possessing an institution in which wisely planned 
courses of work upon plants can l>e followed under such good 
conditions as are available at Chelmsford 

The purposes for which the Technical Education grant is used 
in the various counties ore shown concisely in a document just 
published by the County Councils Association The counties 
are arranged alphabetically, and under each is given inform¬ 
ation concerning the work done in regard to (a) schools of 
science and art, (£) technical institutes, (r) agricultural schools 
and institutes, (d) domestic economy schools and institutes, (*) 
day or other schools or classes giving instruction in agricultural, 
commercial, domestic, manual or technological subjects The 
Returns (which refer to 1897-9S) also show the number of 
scholarships and exhibitions given by each County Council, and 
the provision made for examination and inspection of classes 

Rki'Ori^ received from time to time, referring to the work 
earned on under the auspices of Technical Education Com 
1 mitteca of Count) Councils, show that in many agricultural 
I counties the committees are gradually building up a sjstem of 
leaching and experiment which serves much the same purpose 
as the educational branches of the agricultural experiment 
stations in the United States and elsewhere In Somerset, for 
instance, the committee, of which Mr C H Bothamley is the 
director, have organised courses of instruction in most branches 
of agricultural work, and the instructor nut only lecture, but 
visit forms, gardens and orchards for the purpose of giving 
information and advice, for which no fees are charged, on points, 
U»th general and special, arising in agricultural practice, such 
os the manuring of arable and grass land, the treatment of wire- 
worm, farm buildings, water supply, and similar matters On 
one form the failure of the mangold crop for the second year in 
succession was found to be due to an attack of large numbers 
of a very minute beetle, which Miss Ormerod identified asm hat 
is known as the pigmy mangold beetle, an insect which rarely 
occurs in sufficient numbers to be injurious, and which w-as in 
fact first recognised in this country in 1896 It is satisfactory to 
read that information has been given by several farmers to whom 
previous visits have lieen paid, to the effect that favourable 
results have followed the adoption of the methods suggested by 
the county instructor A scheme for the establishment of an 
experimental form has been drawn up, and will be put into 
effect as soon as the Secondary Lducation Bill is passed School? 
gardens are already earned on at several places in the county, 
and with much success In other sciences, as m agriculture, 
the Somerset Education Committee appear to be proceeding on 
the nght lines, and good results must attend efforts so wisely 
directed 

The U S Experiment Station Record gives information 
concerning an extensive system of agriculture education which 
the Government of Russia is organuung The scheme provides 
for (1) higher education, furnished by independent agricultural 
institutes situated in the chief agricultural zones of Russia, and 
by chairs of agriculture and allied sciences in the universities ; 
(2) agricultural high schools, which are in the nature of technical 
schools, and schools with courses in agriculture, (3) lowci 
agricultural schools,, and (4) the diffusion of general agricul¬ 
tural information The schools for the so called lower cduca 
lion include ( a ) secondary agricultural schools, ( b ) primary 
agricultural schools, (r) agricultural classes, and {d) practical 
agricultural courses These lower schools arc to be under the 
jurisdiction of the minuter of agricultural and imperial domains 
They are to be maintained at the expense of municipalities, 
local communities, associations, &c , but miy receive a part of 
their support from the Government The secondary schools are 
to be established on Government land, or land donated for that 
purpose The other lower agricultural schools may be estab 
fished on private estates. The secondary schools are open to 
young men of all conditions who have completed the course 
in the primary public schools The diffusion of general agn 
cultural information 11 to be provided for by the organisation 
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of public reading or lectures on agricultural questions for the 
benefit of different claries of the population, instruction of the 
teachers in public schools m agriculture, horticulture, garden 
ing, apiculture, &.c , and providing the public schools with 
small plots of land and means for cultivating the same , also by 
the teaching of agriculture in the normal schools, and the intro 
duction of supplementary courses in agriculture in the village 
schools. There are now in Russia three schools for higher 
agricultural instruction, nine agricultural high schools, eighty 
three lower schools, and fifty nine special courses Steps nave 
already been taken for the establishment of about fifty additional 
agricultural schools 


SCIENTIFIC SERIALS . 


American Journal of Mathematics^ vol xxi No 4, October 
—Memoir on the substitution groups whose degree does not 
exceed eight, by Dr G A. Miller (pp 287-338), is an exhaus¬ 
tive piece of work, amply furnished with lubliographical notes. 
The author's aim is to give enough of the general theory of 

S roup construction to fina all the possible groups whose degree 
oca not exceed eight without any tentative processes The 
earliest work that gives considerable attention to substitution 
groups is stated to be that by Ruffim, entitled “ Teoru generale 
aelle equaziom, in cm si dimostra impo while la aoluzione alge 
braica delle equuiom generali di grado supenore al qiwrto ” 
((799) The author has won hu spurs in this field, and the 
present memoir shows a thorough mastery of his subject There 
is a good table of contents appended —On a class of equations 
of transformation, by J Westland In this paper the writer 
discusses those equations whose roots are the * + 1 values of 
t 

Yr=Xl CH* dnr ( 4 fimftt), 

f 1 m 

where a, jS, 7, are any positive or negative integers, and 

0 $ = 4£.*L H 4r i* 


#*■ and y being integers. For the notation reference is made to 
Weber, M Elliptische hunctionen/’ §67 —Dr Wilczynski, man 
article entitled 11 On Linearoid Differential Equations," follows 
up a previous article m the Journal (April 1899) This he 
looks upon as being a reconnoissance upon a new field of 
promise Lmearoid “suggests" the relation of the present 

S uattons to linear differential equations —Prof W H 
etxler contributes a short note on the roots of a determinantal 
equation. The theorem is similar to one discussed by Dr T 

number 


opens 


Muir in vol xix. (pp. 312-318) —Non quaternion nu 
systems containing no skew units, by Dr Starkweather, 

With a bnef statement of a few properties of number systems 
in general Then followi a proof of a statement made by 
Scheffers {Math Ann xxxix 306, 310) as to the possibility, in 
thU special class of number systems, of a selection of units 
having certain simple multiplicative properties, lie then shows 
that the units can be chosen so as to give in general a very 
much simplified form of multiplication table, ana a method is 
given for deriving systems of the type considered in n units 
from those in (n-i) units. Application of the principles he 
deduces is made to systems, the degree of whose characteristic 
equation is two less than the number of units. Other points 
are discussed, and a table of all the possible non equivalent 
orms Is given. 


Vol. vi of the A males del Musto National it Buenos Atres 
contains the following papers —Contributions to our knowledge 
of the herpetologicat fauna of Argentina and the neighbouring 
countries, by C Berg , some cases of vegetable teratology, 
fasciation, proliferation, and sy nan thy (three plates), by A, 
Gallardo, species of Ampullaria of the Argentine Republic, by 
H von Ihenng, diagnostics of new South American Diplo- 
poda, by F Stivestri j new or critical Argentinian fungi (two 
plates), by C Spegauini, observations on Argentinian and 
other South American Lepidoplera, by C Berg , bnef com par 
ative description of Ijpubcampa and Campodea (two plates), by 
F Silvestrf \ new South Amen can Tenthredimdse, by F W 
Xooow Of then the fifth only is in Latin, and the last in 
German ; the remainder are in Spanish 

The numbers of the Journal of Botany for October and 
November are chiefly occupied by papers on descriptive and 
geographical botany These are varied by an article, by Mr 
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£ S Salmon, on certain peculiar structures found on th^perl- 
theecs of the parasitic fungus Phytiaetsma corylea, which ap¬ 
pear to have a function in connection with its dissemination. 
The degeneration of these structures produces mucilage, by 
which the penthece of the fungus is firmly attached to the lew 
of the host plant 


SOCIETIES AND ACADEMIES 
London 

Entomological Society, October 4 —Mr G H. Verrall, 
President, in the chair —The President announced the death, 
at the advanced age of eighty six years, of M Hippolyte Lucas, 
an Honorary Fellow of the Society He also announced the 
death of Mr Samuel Stevens, and in reference thereto said the 
Society had to deplore the loss of one of its oldest and most 
highly esteemed Fellows.—Mr J J Walker exhibited a speci¬ 
men of GaUnta buolor , Drury, a North American beetle of the 
family Cara bid to, said to have been taken many yean ago at 
Doncaster He Also exhibited a remarkable variety of Vanessa 
urUcae, L {ichnusoides, De Sclys), which was captured in the 
Isle of Sheppey on August 28 —Mr B A Bower showed 
dark aberrations of Boarmta rhombotdarta , lib , in which the 
normal colour of the fore wings is replaced by dark brown, 
causing the fuscous markings to stand out very prominently — 
Mr C J Wainwnght exhibited a number of Dipterous insects, 
including a long scries of Anthrax pamscus % Rossi, taken in 
Cornwall at the end of July and beginning of August, a senes 
of Eumerus omatus , Mg , from Herefordshire, and Eit me ms 
lunulatus , Mg , from Cornwall, and a specimen of Mallota 
enstaloides , Lcew, taken near Hereford last July —Mr li J 
Domsthorpe exhibited specimens of Dyttscus dtmldtains, Berg , 
and D ctnumctnctUs^ Ahr , taken last August in Wicken hen 
lie also showed eight specimens of Athens rkomhous , Oliv r 
taken last June in the New Forest —The Rev F D Monce 
exhibited three female specimens of Exoneura tthanensts, 
Fnese, taken at JJrumana on Mount Lebanon, near Beirut He 
commented upon the remarkable diitnbulion of the genus 
Exoneura % Smith, this genus having been hitherto recorded 
only from Australia.—Mr G J Arrow read a paper on 
sexual dimorphism in the Rutelid genus Paraslaua .—Mr W 
L Distant contributed descriptions of four new species of 
Cicadidas, and Mr Claude Fuller a paper on some species of 
Western Australian Coccidre 

Royal Microscopical Society, October 18 —Mr E M 
Nelson, President, in the chair —The President called attention 
to an old microscope by Cary, presented to the Society by Mr 
Glcadow An instrument of the same design was figured in the 
Journal for 1898, p 474 —Messrs Watson and Sons exhibited 
their new school microscope, whirh was provided with a 
diagonal rack and pinion coane adjustment, but no fine adjust 
ment, thur idea being to produce a strong well made lnstru 
ment at a low pnee Dr Dallinger had seen this instrument, 
and thought it would admirably answer the purpose for which it 
was intended , the coarse adjustment was so well made that he 
had no difficulty in focussing a objective with it The 
President thought the microscope was strongly made and well 
fitted, and would be found to be a very useful instrument. 
Messrs. Wat ion also exhibited a new form of eye-piece, named 
the “ Holoscopic," which was fitted with an adjustment to 
render it either over or under-corrected and suitable for use 
with either achromatic or apochromatic objectives.—Dr, 
Measures exhibited a microscope for photo micrography, made 
by Zeiss, having a new form of fine adjustment which ad¬ 
mitted of the arm being made of any length without throwing 
extra weight upon the fine adjustment screw Dr Dallinger 
considered the way in which the speed of the fine adjustment 
had been reduced was most ingenious, the motion was ex 
tremely slow, being only T |," for every revolution of the s cr ew 
A protest had always been made in the Society against the fine 
adjustment having to carry much weight, and it was therefore 
satisfactory to find that Ibis one had to lift only one-fifth of the 
weight usually put upon the fine adjust menu The President 
said the application of an endless screw was a novel way of 
slowing down the fine adjustment; the reduction of weight 
upon the thread was an important improvement, and the in¬ 
creased length of arm was another good feature,—The President 
then described a new form of fine adjustment by Reichert, which 
was shown applied to hu Austrian model, exhibited by Mr. 
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C. Baker, the indicator to ihii fine adjustment wu movable, so 
that it could be set to aero when required, thus greatly faciliiat 
ing the reading of the divisions on the head of the screw The 
instrument was fitted with the English standard substage, and 
the axis of the trunnions was placed above the stage to ensure 
a better balance Two other microscopes by Reichert were 
also exhibited, one being a student’s without fine adjustment, 
but fitted with a dissecting loupe as a substage condenser The 
President next showed a microscope fitted with his new stepped 
rttckwork coarse adjustment by Messrs. Watson and Sons, 
there was no “ loss of Ume," though the pinion was pressed but 
lightly into the rack. The President also exhibited a dissecting 
stand by Andrew Ross, which was about forty or fifty years old, 
and was still a thoroughly good working instrument, and 
though the lenses were not achromatic, they gave very good 
images.—Mr C Lees Curties exhibited some stereoscopic 
photo-micrographs taken on the Ives principle by Mr E R 
Turner, who briefly described the method of taking them — 
Dr Hebb said they had received part vi of Mr Millett’s 
“ Report on the Foramimfera of the Malay Archipelago," which 
would be taken as read and published in the Journal — Mr \ 
Enock gave an extremely interesting account of his observations 
on the life-history and habits of British trap door spiders, 
illustrating the subject with most excellent original lantern 
views. 

Manchester 

Literary and Philosophical Society, October 17 —Prof 
Horace Lamb, F R S , President, In the chair —The Secretary 
read the draft of the address which was recently presented by 
the Society to Sir (1 G Stokes, Bart , on the occasion of the 
jubilee of his tenure of the Lucasian Professorship of Mathe 
matics at Cambridge University, <ind also the reply received 
thereto —Prof Dixon staled that the restoration of Dalton’s 
tomb had been effected under the direction of the committee 
appointed, and that there remained a balance in hand of 
about 37/ It was hoped to raise this sum to 50/, and to 
form a vested fund which would provide for any future re 
pain that might be necessary —The President announced that 
the Society had had presented to it another relic of Dalton, 
in the shape of his diploma of honorary membership of the 
Edinburgh Medical Society, to which he was elected in 1818.— 
Mr Thomas Thorp read a paper on diffraction grating films 
and their application to colour photography, and exhibited an 
apiMratus which showed photographs of objects in their natural 
colours by the aid of gratings, and without the use of pigments 
or dyes.—A paper entitled 4 On the electrical resistance between 
opposite sides of a quadrilateral, one diameter of which bisects 
the other at nght angles," was read by Dr Charles H Lees 

New South Waies 

Royal Society, July 5 —Mr W M Hamlet, President, in 
the chair —Suggestions for depicting diagrammaiically the cha 
racterof seasons os regards rainfall, and especially that of drought, 
by II Deane. The author called attention to the inadequacy 
of the ordinary methods of judging of the dryness or otherwise 
of seasons by using the totals of the rainfall and comparing 
them with the average He explained that the proper way of 
exhibiting the character of any period is by showing diagram 
matically the progressive dryness that takes place in the soil 
after nunfall ceases. This is marked by a descending line, and 
being from time to time more or leu compensated For by falls 
of rain, these are indicated by rises. The only useful rain to 
the soil itself is what soaks in and tends to saturate it, all 
beyond this, although it may be useful for conservation and 
for keeping up the flow of nvers, is waste so far as the particular 
ground on which the nun has fallen is concerned. The dia 
grains exhibited show the effect of this 11 loss and compensation ” 


Fort Stephens, New South Wales, by W T Enright 
August a.—Mr W M Hamlet, President, in the chair — 
On the crystalline camphor of eucalyptus oil (cadesmol) and 
the natural formation of eucalyptol, by Mr Henry G Smith. In 
August 1897, the author, with Mr R.T Baker, announced the 
discovery of a crystalline camphor or stearoptene in eucalyptus 
oil This substance was named eueUsmoL The present paper 
deals with the chemistry of this camphor and its relation to 
eucalyptol Eudesmol nas been found in the oil of many 
species of eucalyptus, and should be present at certain times of 
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the year In all those eucalyptus oils that ate eventually rich in 
eucalyptol Eudesmol has a formula C J0 H lfl O, is isomeric with 
ordinary camphor, but has the oxygen atom combined in a 
different manner It does not appear to be ketonic, and it 
cannot be reduced by sodium in alcohol or by other methods. 
It is optically inactive It forms a dimtro compound and a 
dibrooudet but does not form a nitrosochlonde It melts at 
79-80* when perfectly pure, but has a tendency to form products 
having a lower melting point On oxidation with dilute nxtnc 
acid, camphoromc acid is formed, but no camphoric acid A 
large amount of evidence is brought forward to show eudesmol 
to be intermediate in the formation of eucaljptul, and that 
eucaly|Xol is derived directly from the fraction containing 
eudesmol if the oil be kept m the crude condition for some 
time under ascertained conditions. Oxygen is necessary to thw 
alteration It is shown tliat the oxygen atom enter* the 
eucalyptol molecule during the formation of eudesinoh and that 
by the natural alteration of the high boiling fraction of oils 
containing eudesmol [£ macrorhyncka, for instance) eucalyptol 
is formed The synthesis by Perkin and Thorpe {Joum Chew, 
Soc , 1897, 1169) shows camphoromc acid to be tiunethyl 
tncarballylic acid, as was first suggested by Bredt, and as 
eucalyptol is derived from eudesmol, and eudesmol forms 
camphoromc acid, the question 1 r raised whether BrUhl's 
formula for eucalyptol is correct It is suggested that the oxygen 
atom in eudesmol is quadrivalent, and that the peculiarity of 
eucalyptol may be thus accounted for from the formula 
suggested for eudesmol camphoromc acid, as tnmethyl tri 
carballylic acid, can be constructed —Observations on tne de 
termination of the intensity of drought, by Mr G II Knibbs 
The paper was really a continuation of the subject of Mr H 
Deane's paper, read at a previous meeting It was shown 
that if the degree of saturation of ground was taken as the 
reciprocal of tne measure of drought intensity, as suggested by 
Mr Deane, then, theoretically, it was determinable Tne essen 
tial features of Mr Deane’s solution and of the nature of the 
problem were discussed —Divisions of some aboriginal tribes, 
Queensland, by Mr R H Matthews. A short paper dealing 
with the social organisation of some native tribes of Queensland 


Academy of Science*, October 3a—M van Tieghem in 
the chair —Remarks on the volume, "Connaissance des Temps 
pour I'annlc 1902," by M Poincare This work contains an 
important improvement as the result of a conference of directors 
of observatories in England, (rermany, America and France 
This year the work contains the mean positions of all the stars 
in Prof Newcomb’s catalogue, the apparent positions of which 
do not already appear in one of the four official publications.— 
On the intervention of plants in the formation of calcareous 
tufa, by M dt Lapparent The author points out that the 
results published by M Stanislas MeunicT in the last number of 
the Comptes rcmlus, concerning the function of mosses and 
microscopic alga, in the formation of calcareous tufa, were dis 
covered as far back as 1862 by M Cohn —On Lhe Giacobim 
comet, by M Pcrroim The elements of the comet have been 
calculated by M Giacobini, from the observations made in 
various observatories. The form of the orbit is at present 
sensibly parabolic. At the time of its discovery the nebula 
surrounding the nucleus amounted to 1 5 minutes of arc , at 
the present Ume this is reduced to I o minute The 
nucleus appears to have increased in lustre, being now of 
about the eleventh magnitude —Remarks by M K>uqu6 
on the alterations introduced by M de Lapparent in the 
new edition of his 11 Treatise on Geology "—On tne hyperabelian 
functions, by M Georges Humbert —On congruences of 
normals, by M E Goursat—On the propagation of electric 
oscillations in dielectric media, by M Albert Turoain 
The author quotes the exprenions of Maxwell and of Helmholtz 
and Duhem for the relations existing between the velocity of 
light, the velocities of propagation of the Hertzian waves in 
different media, and the dielectric constants of those media, and 
shows that the experiments of Arons and Rubens, Cohn and 
Zeeman, aad of Blondlot do not clearly distinguish between the 
Maxwell and Helmholtx*Duhem hypotheses. The author 
describes an experiment which he believes to be free from 
ambiguity, the results of which are in accord with the views 
of Helmkolts and Duhem. —Transmission of Hertzian waves 
through liquids, by M Edouard Branly The receiver was 
placed in the centre of a large glass vessel containing the liquid 
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under examination, and measurements were made of the distance 
to which the exciter had to be removed to produce no effect 
upon the receiver Distilled water or spring water possesses a 
much greater absorptive power for the rays than oil or air, and 
the effect of sea water was so great that any thickness over 
20 cm was sufficient to completely absorb the radiations, its 
power of arresting the rays being greater, in fact, than the same 
thickness of cement —On Wehnelt's electrolytic interrupter, 
by M E. Hothi! The author describes a curious phenomenon 
produced by varying the resistance of the circuit For any 
given interrupter with a fixed potential difference, there 
appears to be a limiting resistance, such (hat for all lower 
resistances a condition of rapidly varying current strength only 
is possible For all higher resistances there may be either 
the same state of affairs, or a steady current, accord 
ing to the manner in which the current is established — 
On the atomic weight of boron, by M Henn Gautier 
Analyses of boron chloride and bromide lead to values for the 
atomic weight of boron of 11 01 and 11 02 respectively, single 
determinations varying between 10 98and 11 04* The chloride 
and bromide were prepared ftom the halogen and Ixuon, the 
latter being prepared by Moiuan's method The author con 
skiers that hu products were free from dissolved hydrobromic or 
hydrochloric acids, and that the lower figures obtained by Abra 
fin.ll (10 84) by the analysis of boron bromide, were due to traces 
of hydrobromic acid dissolved in the halogen compound —On the 
mixed oxyhydndes of fatty and aromatic acid 1, by H A Blhal 
The existence of the mixed anhydrides discovered by Gerhardt 
fits been called in question by Rousset, but comparative expen 
ments earned out by the author upon a mixture of benzoic 
anhydride and acetic anhydride and the mixed acetobenzoic 
anhydride prepared by Gerhardt’n method show that the mixed 
anhydride really exists, although always containing a little 
benzoic anhydride as an impurity — Vaphthopurpurin, an ox 
idation product of naphthazarm, by M Georges K Joubert The 
analogy between the behaviour of alizarin and naphthazann 
is further shown by the ready oxidation of the Utter by sulphuric 
acid and manganese peroxide to naohlhopurpunn, or tn oxy 
naphthoquinone 


Minebalogical Socibtv at 8 —Kloniicllo, a New Hydrated Phosphate 
of Aluminium and Cerium Earth* from Braml Dr Hmaak and Mr 
Prior - On a New Mineral from Cornwall Mr Hutch town.-Mineral 
otncaJ Notea Prof Mien.—On Various Sulphanenltes of Lead from the 
Rinnemhal Mr Solly, with Analyws by Mr Jackson —Crys t a llis ed 
Stmnnite from Bolivia Mr Prior and Mr Spencer —On the Cooatuuuon 
of the Mineral Arsen at ea and Phoaphaiee. Part IV Beodandte Mr 
Hartley — Pe t rofr a phical Notes on aome Rock Spec Imam from the Little 
Island of Trinidad, Sooth Atlantic Mr Prior 

WEDNESDAY , Novembeb >5. 

Soctstt or Arts, at 8,—Opening Address Sir John Wolfs Barry, 
K.CB.. F R S 

Royal meteorological Socibtv, at 7 30.—The Diurnal Variation of 
the Barometer In the British Isles Richard H Curtis.—Note on Earth 
Temperature Observations G J Symons. 
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THE CAMBRIDGE NATURAL HISTORY 
The Cambridge Natural Hutory “Insect* Part II" 
By David Sharp. Pp. xu + 626 (London Mac¬ 
millan and Co , Ltd^i8oQ) 

T HE appearance of fne concluding part of Dr 
Sharp** treatise on Insects, after an interval of 
nearly four years since that of its predecessor, is most 
welcome to all readers who were led by the first part of 
this work to recognise what a step in advance had been 
taken in the treatment of the subject 
The present volume has confirmed the opinions we 
then expressed in these columns on Part 1, and again we 
must record our admiration for the knowledge and in¬ 
dustry of the author, and for the attractive manner in 
which he has set forth his results f for wherever the 
subject-matter allows, the whole work is most fascinating 
reading 

As was pointed out in 1896, the chief feature of this 
work is the extensive use made of modern researches, of 


a kind not hitherto found in text-books So far as insect 
morphology is concerned, one or two other recent works 
may challenge comparison with the present one, but we 
know of none that attempts to bring forward so large a 
bulk of unfamiliar particulars, which in a “natural 
history” are appropriately of [he first importance, about 
the habits and life-histones of insects But such topics 
take space, and a complete history of insects on this 
large scale can only be condensed, even into the 1100 or 
more pages of this treatise, either by general compression 
or by the selection of topics for detailed treatment, to the 
exclusion, so far as practicable, of others Dr Sharp 
has preferred the latter plan, and has been remarkably 
concise'in dealing with such parts of his subject as are 
familiar (pm other accessible text-books, which this work 
may be said rather to supplement than to supersede 

The treatment of certain portions, particularly of 
Coleoptera and Lepidoptera, will perhaps come as a dis¬ 
appointment to those students who do not bear in mind 
the limitations of space that have hampered the author 
Preconceived notions of the relative importance of insect- 
families are not easily got nd of, and it is something of 
a shock to find, e.g , the Cerambycidae dismissed with less 
than four, or the Tineidaewith three pages. It would 
have been an advantage if the editors could have seen 
their way to devote still more space to the subject, per¬ 
haps by restricting Vo! v to the insects alone. The 
association with thenProptracheata and Myriapods, if 
zoologically orthodox,\ not of much practical value. 

We think, too, that" the omission of certain obscure 
families, except for a bare mention of their existence, 
would have been a gain However much symmetry 
may require a notice of each of the many families of 
insects (Dr Sharp enumerates eighty-five in the Cole¬ 
optera alone), such notice is not worth giving unless it can 
be adequately done, and the accounts, for example, of 
the Rutelime, nEgialitid®, or Aplocendse, to select at 
random, serve no clearly useful purpose. 

The present volume deqls with the Tubuhferous and 
Aculeate Hymenoptera, the Coleoptera, Lepidoptera* 
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Dipt era, Thysanoptera and Hemiptera. The Aphan- 
lptera are treated as a sub order of Diptera, and the 
Strepsiptera and Anoplura are included provisionally 
with Coleoptera and Hemiptera respectively 

Of these orders, the Hymenoptera, which lend them¬ 
selves admirably to treatment from a bionomical stand¬ 
point, are dealt with tn great fulness, the observations of 
M Fabre on habits being in particular constantly referred 
to at length No less than fifty-three pages are devoted 
to the ants alone, and, among much that is interesting, 
Attention may be called to the accounts of the Dorylides, 
of the associations of ants with other insects (chiefly 
based on Father Wasmann’9 work, and again dealt with 
under Coleoptera), and to Mr Green’s drawing, on 
p. 147, of a worker of Oetopkylla smaragdtna using a 
larva of the species as a kind of animated gum-bottle for 
joining together the edges of leaves. 

In proportion to their numbers, Coleoptera are the 
least interesting of insects. Their life histones are very 
little known, and with the exception of the singular 
parasitism and hypermetamorphosis found in the Can- 
thandee and their allies, are singularly devoid of notice¬ 
able peculiarities It is not surprising, therefore, that 
even Dr Sharp’s intimate knowledge of the Order has not 
prevented him from being “gravelled for lack of matter,’ 
and that this chapter, overweighted as it is with many 
families, is among the least readable in the work. With 
the removal of GynnidcC from the Hydradephaga, few 
entomologists will be disposed to disagree f but the 
grouping of the Clavicorn and Serncom series of 
Coleoptera into a 9ingle aggregate, to be called Poly- 
morpha, is of questionable value The new senes is 
admittedly incapable of definition, except by the fact 
that its components do not belong elsewhere , and to 
associate into a single congeries of forms such widely 
different families as, for example, the Staphylimdec and 
Buprestidae, is to abandon classification, so far as a 
fourth of the Order is concerned. 

Dr Sharp pays a good deal of attention to stridu- 
lating organs throughout his work, and describes and 
figures (we imagine, for the first time) a remarkable 
modification of the hind legs of Passalid larvee into paws 
which scratch a stndulating plate on the middle coxa; 
It is hard to imagine why a larva that lives in rotten 
wood should desire to stndulate, but the practice appears 
to be common among the Lamellicoms. He does not 
refer to, and perhaps is not acquainted with, the remark¬ 
able asymmetrical structure, probably a sound-producing 
organ, which Ribaga has described in the abdomen of 
the bed-bug 

Great advances have been made in recent years in the 
study of Lepidoptera, chiefly with a view to obtaining 
sound dassificatory points, and the chapter on these 
insects is noteworthy for the completeness with which it 
deals with lepidopterous structure and development, 
especially of the mouth parts (in connection with which 
attention may be called to the figure illustrating the 
pupal mandibles of Micropteryx , first described by Dr 
Chapman m 1883) and of the wings, wing-scales, and 
coloration. An interesting sense organ of unknown 
function in the abdomen of Chrysmdia is here described 
for*the first time* More might have been said with ad¬ 
vantage on Dr Chapman’s researches on lepidopterous 
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pupa;, for, though several tunes alluded to in the text, no 
description of them is given Although incomplete, they 
have given a great impetus to the study of lepidopterous 
relationships, and it is not every reader that has time or 
opportunity for turning them up m the Transactions 
where they appeared 

The system followed in the Heterocera is that given in 
Sir George Hompson’s “ Fauna of British India—Moths," 
but it has the manifest disadvantage that it does not 
include two or three of the families referred to On 
p 433 the Prodoxida; are called a family, though they 
are clearly intended to be included in the family Tineidar 
The use of the same term and ending for an aggregate 
and its subdivision tends to confusion 

Mention of the Lepidoptera leads naturally to the 
subject of mimicry So far as facts are concerned. Dr 
Sharp brings forward many interesting examples, among 
them an unrecorded case of the larva of a British bug, 
Nobis lattvenirts , which mimics an ant, the resemblance 
being absent m the imago On the other hand, no 
reference is made to some of the astounding and com¬ 
paratively little known resemblances found among Mem- 
bracidee. In a species allied to one, Heteronotus irtn- 
odosuSy which is figured, the prothoracic prolongation 
takes on the form of the entire body of a Hymenopterous 
insect, so that the Membracid walks about under a mask, 
or rather, a false body, of the most deceptive kind 

Dr Sharp is, however, averse from countenancing 
any theory of the subject, and his brief account of 
existing hypotheses is scarcely impartial In a singular 
criticism he writes 

“ In endeavouring to realise the steps of the process 
of the development of the resemblance we meet with the 
difficulty that the amount of resemblance to the model 
that is assumed to be efficient at one step of the develop¬ 
ment, and to bring safety, is at the next step supposed to 
be inefficient and to involve destruction*" 

This appears either to involve a non-comprehension or 
to imply a complete negation of the principles of natural 
selection, we do not know whether the latter is 
intended 

Of the remaining chapters, that on Diptera is of 
especial value, on account, not so much of their intrinsic 
interest, great as that is when once the repugnance to 
their study has been overcome, as of the help it gives 
towards obtaining a fair general knowledge of an Order 
which does not form as a whole the subject of popular 
monographs, and of which the study is particularly 
difficult 

In view of the economic importance of Diptera, it is 
greatly to be regretted that they do not absorb more of 
the entomological energy that is wasted in investigating 
trifles that lead to nothing With Dr Sharp’s account, 
it is possible at least to make a start 
Economic questions, which would have led the author 
outside the scope of this work, art seldom referred to 
With this necessary exception, it is difficult to find a 
subject of any importance in entomology that is not, in 
some place or ortler, touched on more or less fully, and 
often in the light of independent observation and re¬ 
search Very few forms of real interest are omitted j 
but among them is that of Dysmttna^ on the life-history 
of which Mr. E E Green has lately thrown light 
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Though his paper was published since the appearance of 
Vol v of this senes, reference might have been made 
m the short appendix to the present volume to his 
account of this Forficulid larva, which so singularly 
modifies our knowledge of the earwigs 

We do not recollect to have before met with the word 
11 exstulpate,” which Dr Sharp is rather fond of using to 
denote the extruding of an evertible papilla. If it is a 
latinised form of the German “ ausstlilpen," it can hardly 
be considered as an ornament to the English language ! 

It remains to allude to the illustrations f these are as 
good as, though relatively fewer than, those m the pre¬ 
ceding volume. The figures of Ormthoptera paradtseay 
one of the few butterflies selected for figuring, are not 
successful Exquisite as this insect, at least the male, is, 
it does not look well m a woodcut, and these large blocks 
look coarse apd inappropriate on so small a page 

Vf F H, Blandford 


A COMPREHENSIVE GEOGRAPHY 
rke International Geography By Seventy Authors. 
Edited by Hugh Robert Mill, D Sc Pp xx + 109& 
With 488 illustrations. (London * George Newnes, 
Ltd, 1899.) 

OME forty years ago'geography was the most dreary 
of subjects m -school fessons 1 Its text-books were 
as and as the Sahara, lists of names and compilations of 
statistics , mere cram, without a single statement or 
principle which could help the learner to understand rher 
history either of the earth or its inhabitants , useful as 
exercise for the memory, but baneful in every other 
respect All that has been changed Geography is now 
taught as illustrative of principles Like geology, it is an 
application of a group of the natural sciences to explain 
a particular problem, the history of the earth , differing 
however, from that in dwelling more on the superficial 
aspect—the physiography-*-^ our globe, and less on 
underlying causes or on the remote past The volume 
before us is an example of the new method Though 
too large for direct use as a text book in schools, for it 
consists in all of over 1100 pages of rather closely-printed 
type (which ageing eyes will wish thicket), it will filter 
down to the classes through the teachers. The first part 
of the work deals with the principles of geography, the 
more distinctly scientific aspect of the subject, in a senes 
of excellent essays, which treat of the fnrinciples and 
progress of geography, its relation to mathematics, the 
making of maps, the plan of the earth arid v the features 
of its surface, the ocean, atmosphere and climafe/fhe 
distribution of life, including the races df man, hncftfte 
political aspect of geography, all these subjects being dis¬ 
cussed by very high authorities. Each of the following 
parts is devoted to one of the great divisions of the 
earth, treating' it first as a whole, and then undttr Its 
minor natural or political divisions, in a senes of separate 
articles, each of which is contnbuted by u a specialist or 
recognised authority of high standing ” 

To review critically such a book as this demands some¬ 
thing like geographical omniscience, to which I have no 
pretensions , probably the editor himself is about the 
only really competent person, and he might be not un¬ 
naturally suspected of a certain prejudice So 1 have 
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tried to look at a few sections from the point of 
view of personal knowledge, and others from that of 
ignorance; for in the one case 1 might test the in¬ 
formation, m the other regard the book as a learner 
For the former purpose 1 have read in a carping spirit 
Not that 1 hold it right to do this with a really 
good book. Horace lays down the true rule, “ Ubi 
plura mtent in carmine non ego paucls oflfendar 
tnacuhs ”, but I did it, and now give the results to 
show that the book will stand a test which is almost 
unjust A short glossary of rock names and some other 
geological terms would be a useful addition for the take of 
the unlearned. In the course of my reading I have found 
one misprint, “Apia” for Alps, which is very likely due 
to that familiar of the printer who should be out of place 
in a chapel Editors are not always responsible for press 
errors However, here they must be few indeed. In 
mentioning Sueas* idea that sometimes it is rather the 
ocean which ba 9 sunk than the land which hAs risen, a 
writer says that the loo-foot beach-line in Western 
Scotland 

‘‘maintains its level, lying on rocks of different ages 
and hardness, and crosses undisturbed great faults and 
dislocations " 

But if the antiquity of the faults, as is the case 
here, is much greater than that of the beaches, 
the last reason is not conclusive, for the mass 
might be so far welded together as to move as a whole 
But is the fact itself certain ? If it be so, it does 
away with an objection commonly urged against the 
marine origin of the parallel roads of Glenroy At 
any rate it should have been added that in Norway, not 
to mention other parts of the northern hemisphere, a 
beach level often vanes in height Perhaps, also, a little 
too much prominence is given to the theory of the earth’s 
tetrahedral figure, for it is still on its trial, and apparently 
fails, as the author admits, to explain every fact On p 57 
boulder day is said to be an accumulation left by 
ice sheets or in extra glacial lakes As not a few persons 
who have carefully studied the subject maintain that 
some boulder clay has been deposited in the sea, and 
have added proofs which have been met only by hypo¬ 
theses, that view also should have been mentioned as a 
third possibility In another aspect of ice-work, one 
author (p. 258) boldly abandons glacial excavation to 
account for the origin of the Alpine lakes, and attributes 
them, rightly as 1 believe, to crust movements , yet we are 
told on p 272 that the lakes of the Alpine foreland are 
clearly related to the great ice-sheet which once overspread 
it We presume this signifies glacial excavation, but, if so, 
what about the “hinterland”? Again, has it yet been 
proved (see p. 269) that the Scandinavian ice-sheet ex 
tended over northern Germany? It is, no doubt, an 
article of faith with a large school, but as difficulties sug 
gest themselves to a sceptical mind after examining the 
ground, a less positive statement would have been 
better As regards the Alps, it is not a happy phrase to 
speak of the Finster Aarhorn, Jungfrau, Mtineh, Wetter - 
horn, flee., as 

“ grouped in one compact mass of snows and rugged 
peaks round the valleys of Lautebrunnen and Grmdel 
.wald'\ 
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for nothing can be more striking than the apparent ending, 
of those valleys at the foot of that great mountain wall We 
find no mention of the Viso among the Italian Alps, yet 
no peak 11 more conspicuous than it from the Pied¬ 
montese plain , and the fact that the so ath-e astern Alps 
near the Austro-Italian frontier—so remarkable m their 
scenery— are magnesian limestone 11 not dearly stated. 

The Pelvoux (p 237) is not over 13,000 feet high, for 
only two peaks in the Dauphine group, the Ecnns and 
the Meije, exceed that elevation To say that “since 
historic times not the slightest eruption has taken place 
in Auvergne ” assumes a controverted point In Italy 
the remarkable group of the Carrara mountains is not 
distinguished so clearly as it should be from the rest of 
the Appenmnes, and to say that Pozzuoli “stands in the 
midst of vast nuns of the Roman period” is not quite the 
most accurate of phrases. 

Enough however of such criticisms, for they are so 
trivial as to be hardly worth mention We only write 
them down to show how difficult, even if one tries to 
carp, it is to find any fault When we come to ex¬ 
cellencies their name is legion With seventy con¬ 
tributors, all of whom have done their work well, it is 
almost invidious to select, but we may mention Prof 
De Lapparent’s artide on the physical geography of 
h ranee as no le 9 S lucid in statement than powerful in 
grasp, and those on Natal, the Transvaal and the Orange 
Free State, by the Right Hon. J Bryce (which we 
naturally selected to look at from the standpoint of 
general ignorance), as singularly clear and informing 
The book must have cost Dr Mill no little toil as 
editor Organisation and correspondence in a work 
like this must have been heavy tasks, and besides 
these he has himself contributed some excellent 
articles, and translated wholly or partially those of 
seventeen contributors We heartily congratulate him 
on the final result He deserves our gratitude for 
giving us a geography which is at once good in literary 
form and invaluable for reference, far in advance of any 
similar work which has been produced m this country 
No teacher, indeed no advanced student, can afford to 
be without it, more than this, it must be on the shelves 
of every important library, and will be of the greatest 
use to literary as well as to scientific men, indeed to all 
who read for the love of culture T G Bonnfy 


CHEMISTRY FOR THE PEOPLE 
Einfiihrung tn dte Chimie in Uichtfasslicfur Form. 
Von Prof Dr Lassar-Cobn. Pp xi + 299 (Ham¬ 
burg and Liepzig Leopold Voss, 1899.) 

HIS book begins with an interesting apologia. 
When the author first took up the work of teach¬ 
ing in Volkshochschulen he lectured to the pupils very 
much in the same way that he himself had been lectured 
to in the University during his first semester He 
soon came to think, however, that this was a mistake, 
and that a class of people, meeting in the evening hours 
for the improvement of their general knowledge, should 
not be treated like students taking up a professional 
* 3tudy He therefore altered the form of his lectures, 
and endeavoured to present a more general and ex¬ 
pansive view of chemistry, and to impart, as it wpre, thb 
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spirit and stimulus of the science. In like manner he 
came to the conclusion that ordinary chemical text¬ 
books are unsuitable for the pupils of Volkshochschulen, 
and the present work has been written to fill the void 
The case which Prof Lassar-Lohn endeavours to meet 
is a somewhat special one. Given an evening class of 
young men desirous of improving their general edu¬ 
cation, which is the best way of giving them some notion 
of chemistry ? Prof Lassar Cohn answers this question 
by saying that as a laboratory is a luxury which a 
Volkshochschule cannot afford, you must content your 
self with experimental lectures and present the subject in 
its broadest and most interesting aspect 

Here again, it would seem, the prejudice of University 
training make9 itself felt, in the notion that a laboratory 
suitable for teaching the elements of chemistry is neces¬ 
sarily the large and expensively furnished apartment set 
apart m universities for the professional study of 
chemistry This is indeed a common enough belief, one 
tbat has led in this country to great extravagance and 
much futile teaching It is impossible to believe that 
Germany would make difficulties about providing the 
Volkshochschulen with all that is really requisite for 
teaching, by practical work, the amount of elementary 
physics and chemistry which should be there attempted 
Until this is done, until a properly coordinated course 
of work in the laboratory and class-room can be arranged, 
reaHy profitable teaching will, in the opinion of the present 
writer, be impossible 

Whether or not we accept the author's standpoint 
that lectures are inevitable, we must admit they may 
be made to open out new vistas of knowledge and 
■apply a stimulus to study, and we cannot hesitate to 
praise the book before us. Dr Lassar Cohn pos¬ 
sesses in a high degree the faculty of exposition, 
he writes in a style which, for force, clearness, and 
above all, freedom from prolixity, is uncommon 
enough in German text-books The matter of the 
book, too, fully corresponds with the author’s in¬ 
tention It is comprehensive without being en¬ 
cyclopaedic, and is supplied with a good deal of 
human interest The historical element is not in¬ 

troduced to any great extent, not as much, in fact, 
as it might well be in such a book. Hardly a great 
name in the roll of chemists is mentioned, except 
that of Kekul& The book begins much m the orthodox 
way, with an attempt ty delimit the frontier between 
chemistry and physics, and quickly and discreetly passes 
on to water and hydrogen After this come the halogens 
and the hydracids, followed by lucid explanation of the 
laws of chemical combination and the atomic and mole 
cular theories The other chief non metals and their 
compounds are passed in review, and then half a dozen 
of the metals are dealt with Here and there chapters 
appear dealing with special topics, such as the building 
up of plants from inorganic substances, the preparation 
of metals by electrgjifBis, the classification of the elements. 
The treatment of tnese topics is excellent The author 
has a lightness of touch which is very agreeable, and 
very different from the heavy hand of the compiler This 
is particularly evident in the treatment of organic 
chemjstry, which is admirably reviewed in some forty 
\o. 1568, VOL. 6l] 


pages, and throughout the work there is indeed a 
pleasant sense of freshness. To those who wish to gam 
a general idea of the scope of modem chemistry, and who 
cannot obtain class instruction, this book may be strongly 
recommended It has not the popular interest of the 
author’s “ Chemistry in Daily Life”, but it has a different 
object, the aim being to show thp philosophy rather than 
the practical usefulness of the science. It is probable 
that there is a considerable public to whom the book wiU 
be a really valuable acquisition, and with whom it wiH 
fulfil its aim of being an introduction to chemistry “ in 
leichtfasslichcr Form” 

The illustrations, which are fairly numerous, call for a 
word of criticism They arc exceedingly crude, over- 
shaded, and often purposeless The first figure m the 
book, for example, is an ill-drawn dinner-bell, which is 
to illustrate the statement that a bell when sounded 
remains unchanged in substance, and that therefore the 
science of sound belongs to physics 1 

In a brief postscript Dr Lassar-Cohn enters a vigorous 
protest against the recent decision of the German Chem¬ 
ical Society to tabulate the atomic weights on the basis 
of 0= 16 He maintains that, to the beginner, n will be 
quite unintelligible why the lightest atom should have a 
weight of i oi- chemical teaching, in fact, will sink back 
to a half-alchemistic stage if the system of atomic weights, 
which lies at the foundation of the ^vhole science, is to 
be a matter for belief rather ftfan fp^lbgfcal reasoning 
There seems to be some exaggeration here Whatever 
may be said in favour of oxygen being taken as 16 or 
15 88, it is surely not a very difficult matter to explain, 
even to beginners, the practical reasons why for the time 
being 16 has been selected It may indeed be an ad¬ 
vantage if pupils are thereby forced to realise a little 
more fully than h &9 been usual how atomic weights 
actually are determined. It must be admitted, however, 
that the question of O—16 versus H = i 13 well worth 
consideration from the point of view of the chemical 
teacher A. S 

OUR BOOK SHELF 

Laboratory Manual Experiments to illustrate the 

Principles of Chemistry . by H W Hi I Iyer, Ph-D 

Pp 20a (New York The Macmillan Company. 

London Macmillan and Co, Ltd) 

This book is intended as an introduction to chemistry 
for college students, and is written on the newer (or, as 
we have heard it termed, the new-fangled) plan In 
other words, the student is asked to record what he finds 
in his experiments, and not told what he should find TM 
success of this newer method, as of t Jft oldfer one, must 
depend on much besides the text-bffdk, but if it be 
assumed that the student is anxious to learn and willing 
to take trouble, there con be little doubt where the a£ 
vantage lies 

In addressinsthe student, the author remarks that 
“the mere brllflsg of chemical substances into con¬ 
ditions under which they will react has less utility as a 
means of culture than most of the manual occupations" 
—a just if a somewhat u superior" observation—and he 
proceeds to fcivtt general directions which, if only ob¬ 
served, will leave nothing to be desired in the student’s 
attitude of mind. Experience shows, alas I how very 
difficult it is to get these injunctions observed ** 

To illustrate the author’s method, the following may be 
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cited “ Heat a few pieces of zinc with a strong solution 
of sodium hydroxide. What gas escapes? What is 
there in the solution? From your previous experience, 
what acids will dissolve unc?" Or again, “To i cc of 
silver nitrate solution add a little ammonium chloride 
solution, and then a solution of some of the salt made 
above [sodium thiosulphate]. Describe the phenomena, 
and explain, using equations ” 

It is obvious that each^of these experiments opens up 
a large subject, and 'hrrtr necessitate reference to a de¬ 
scriptive text-book, and probably to a demonstrator as 
well This is, of course, eminently desirable, and there 
can be little doubt that Dr Hillyer's book, if properly 
used, will prove a helpful laboratory manual It ranges 
over inorganic chemistry, and the selection of expen 
ments has been carefully directed to bnng out the most 
important facts and principles 

LIndustne des Matthes Coloranles Asoiques Par 
George F Jaubert Pp 167 (Pans Gauthier Villars) 

It is over forty years since the late Dr Peter Griess 
placed at the disposal of chemists a reaction which has 
since proved of such importance, both scientifically and 
technically, that a large literature is now in existence 
dealing with the class of compounds known as uzo- and 
diazo-compounds. From the industrial 9 ide, the most 
important development has been the manufacture of a 
group of colouring matters which are now turned out on 
a colossal scale, and which are 90 numerous in individual 
members, that in the last edition of the “Tabellarische 
Gbersicht ” of Schultz and Julius (1897) no less than two 
hundred and seventy-three distinct technical products of 
this class were catalogued The present little work is 
one of the usefpl “ Aida-M6moire ” senes from the 
44 fcncyclop&lie SciAntifique,” published under the direc¬ 
tion of M Llaut 6 Of the Institute It is fairly brought 
down to date, and contains in a handy and portable form 
a tabular list of the colouring-matters in question, in 
eluding also the nitro- and azoxy compounds which find 
place in technology The little volume will be found 
valuable by all engaged in this department of chemical 
industry R M 

Elementary Pract teal Mathematics By Frank Castle, 
MIME Pp x + 401 (London Macmillan and 
Co, Ltd, 1899.) 

In this book the student is carried rapidly through a 
course of arithmetic, algebra, geometry and trigonometry 
to some of the simpler problems of mensuration and 
dynamics The idea is to bring the desk and paper 
work of the pupil into closer touch than heretofore with 
the work of the shop or factory—in other words, to 
indicate from the very beginning the practical value of 
mathematical methods. 

The purely academic theorem or problem is to be 
44 taboo, or, in the words of the preface, 14 abstract 
reasoning is to be relegated to the background, and 
concrete facts are to form the basis of the student's 
work " The principle is probably a sound one, but it 
may be cameo too tar, ana experience alone will decide 
as to the efficittscy of the system embodied in Mr 
Castle’s book. *Qie student, if not otherwise instructed, 
will find certain parts very hard to follow Thus on 
p 341, in the discussion on maxima and minima, a 
differential coefficient is suddenly introduced without a 
word of explanation or apology The great brevity, 
which the limits of the book impose eh many of the 
sections, wilf also be a serious barrier to their ready in¬ 
telligibility As a general tale, the explanations ana de¬ 
scriptions are clear and accurate, but we have noticed two 
statements which, if not absolutely incorrect, are, at any 
rate, misleading On p. 23 we read that 44 the invariable 
interval of time between two consecutive southings of a 
star is divided into 24 equal parts, each called an, hour ” 
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True, but this is not the hour as usually understood and 
practically used , yet there is nothing in the context to 
indicate the distinction between the fidereal and mean 
solar hour The other doubtful statement is on p 290, 
where we read “ Any change in the direction or speed 
of a moving body is produced by force When a force 
acts in either of these ways it is said to do work.” The 
14 direction of a moving body” is a curious truncated 
phrase , but the implication that a force always does 
work when it alters the direction of motion of a moving 
body is still more curious. Here truly are sinks of waste 
of solar energy that were never dreamed of m the philo¬ 
sophy of Helmholtz and Kelvin ’ These blemishes apart, 
however, there is much to commend in the book Con 
tracted arithmetical operations are strongly insisted upon 
The chapters on logarithms, the slide rule, orthographic 
projection and graphical methods, are particularly de¬ 
serving of praise The book is beautifully printed, the 
illustrations are clear and well conceit ed, and tne examples 
— both in the text and in the exercises—are all of a 
distinctly practical character 

The New Education. Manual Training Woodwork By 
Richard Wake Pp vm + 360 (London Chapman 
and Hall, Ltd , 1899 ) 

Manuai training, or instruction in the use of tools, may 
be made of great educational value if care is taken to 
develop the rational and constructive faculties rather 
than to produce dexterity in tool manipulation The 
author of this volume deals with the subject upon the 
right lines, and the course described by him will en¬ 
courage pupils to measure accurately, observe minutely, 
and work with close attention to details—all of which are 
desirable attributes to cultivate A special feature of the 
course is the effort ipade to develop the creative faculty 
in children by inducing them to design for themselves the 
simple models to be constructed in wood No attempt is 
maae to describe woodwork of the ornamental character 
which is often seen in school workshops , each exercise 
has a purpose, and that purpose 19 to educate 
The book co\ers the requirements in manual training 
for Standards V, VI and VII of public elementary 
schools It is well illustrated with working drawings And 
reproductions from photographs showing pupils perform 
mg the various operations of woodwork Teachers of 
the subject will find the volume helpful and suggestive 

The Naval Pioneers of Australia By Louis Becke and 
Walter Jeffery With illustrations Pp xii + 314 
(London John Murray, 1899) 

This is a pleasant and accurate compilation for popular 
reading, based largely on the authoritative documents 
now being published by the-Government of New South 
Wales It is, m fact, a short history of the connection of 
the British navy with Australia The standpoint is that 
of political rather than natural history, but many 
references are made to the large interest taken by Sir 
Joseph Banks in the beginnings of Australian colonis¬ 
ation The problems of the first discovery of Australia 
are scarcely touched on, and the book is in no sense 
concerned with controversial questions 

Arithmetical Exercises in Chemistry By Leonard 
Dobbin, Ph D Third Edition Pp. vi + 52 (Edin¬ 
burgh James Thin, 1899.) 

Prof Crum Brown, who contributes a preface to this 
book, points out that it contains clear description* of 
“the principles involved in the calculations required in 
dealing with chemical changes, and such physical changes 
as are of special importance to junior students of chem¬ 
istry " The exercises should be of value in fixing ideas 
in the minds of students and illustrating the operations 
of arithmetical chemistry The ability to make such 
tJtmple calculations as are here given is essential to a 
clear understanding of the laws ofchemistry 
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LETTERS TO THE EDITOR 

[ 7 Tke&eHtor does not hold himself responsible ftr opinions ex* 
pressed by his correspondents Neither cam he undertake 
te return , or to correspond with the writers of\ rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications ] 

Coccoepherea and Rhabdoapherea 

I recently learned with much surprise from Sir John 
Murray that the German Valdivia expedition Called to dis¬ 
cover anywhere in the ocean either Coceospheres or Khabdo 
sphere* Since the earlier Plankton expedition under Prof 
Hensen had also failed to find any of these organisms, a certain 
amount of doubt has been privately expressed in Germany and 
elsewhere as to the validity of the results obtained by Mr V H 
Blackman and myself 

In addition to our Atlantic work (published In Phil TYans , 
1898) on this subject, I may state that, through the agency of 
Captains Cowie, I<eigh and Wright, of the P and O Company, 
we have obtained these organisms from the Indian Ocean 
I have, however, received most welcome confirmation from 
Mrs. Weber van Bosse, who is with her distinguished husband 
on board 1 IM Stboga engaged in the Dutch expedition in 
Malayan waters. She writes — 14 Will you kindly Insert a little 
note in a paper to state that the Stboga expedition found Cocco 
spkaera pelagna and C Uptopora both in tne Ceram and Banda 
Seas ? We get them floating in the water with the horizontal 
cylinder of Hensen I found also Rhabdohths, but as yet 

no Rhabdospherts I am looking out for them,” &c, 

November ia George Murray 


The Stockholm Fisheries Conference 

As the British Government was represented by official dele 
galea at the recent International Fineries Conference at Stock 
holm, and took part in its proceedings presumably with th e 
view of undertaking fishery investigations upon a more extended 
scale In the future than it has previously done, the resolutions 
of the Conference (see p 34) are of more than usual interest 
and importance to manne biologists in this country For this 
reason 1 would ask you to allow me space for some remarks 
upon them 

The general plan of the investigations proposed by the Con 
ference, both as regards hydrographical and biological work, 
will, I believe, meet with the approval of all competent judges, 
though doubtless minor differences of opinion as to details 
will be found The researches suggested are a continuation, 
upon a more extended scale, of those which the various bodies 
undertaking fishery investigations In this country have been 
endeavouring to carry out in so far ms the limited means at their 
disposal have permitted, and there can be no doubt that only 
by the prosecution of such investigations can that accurate 
knowledge be acquired upon which a rational treatment of 
fishery questions may be based 

Two points only relating to the schemes of investigation pro 
posed by the Conference call for comment. In the first place, 
with regard to the value of international co-operation in such 
investigations it may be pointed out that, in case the scheme 
should not be earned out In its entirety, such co operation is of 
greater importance in the hydrographical than in the biological 
work, since in the former simultaneous observations made by 
identical methods ov* great areas are of primary importance, a 
condition which does not apply to an equal extent to the latter 
This, however, does not affect what is, perhaps, the chief argu¬ 
ment in favour of international co-operation, and one which is 
given a prominent place in the preamble to the resolutions of 
the Conference, namely, that any attempt lo regulate the fisheries 
of the high seas can only be carried out by international agree 
ment Whether or not Mr such international agreement can 
be regarded as reasonabljHofaable, or whether, if attained, the 
regulation could be made effective, are certainly questions open to 
doubt 

In the second place, from the point of view of British 
6shenes as a whole, the area proposed by the Conference to 
be covered by the hydrographical investigations should be 
extended to include the Englirii Channel, the Irish Sea and the 
western coasts of the British Isle* Even in considering the 
North Sea fisheries alone such an extension is of importance, 
since it has been clearly demonstrated that water from the 
Channel enters the southern part of the North Sea from time to 


time, and the fauna of this region is known to contain a consider-., 
able number of southern forms, which show it to be In reality, 
an extension of the Channel fauna. 

In attempting to give effect to the recommendations of the 
Stockholm Conference, what appears to be the most satis¬ 
factory course for the British Government to pursue is to- 
develop and as far as possible coordinate the work of the various 
organisations already in existence, namely, the Marine Bio¬ 
logical Association (either as at present constituted, or with a 
more intimate connection with the Fisheries Department of the 
Board of Trade), Lhe Scientific Department of the Scottish 
fishery Board, and the Fishery Department of the Royal 
Dublin Societyj at the same time encouraging the formation of 
local laboratories established by County Councils and other 
bodies at various points around the coast, such as those of 
Liverpool (at Port Erin), PicI, Cullercoats and Millport 

For the actual carrying out of the proposed investigations the 
two essential requirements arc (0 a sufficient number of capable 
naturalists devoting their whole energies to the work, and 
(a) sea going steamships efficiently equipped The various 
laboratories around the coast would form valuable ports of call 
or depots for the vessels engaged in the investigations. The 
elaborate and expensive organisation of a central bureau and of 
a central laboratory proposed by the Stockholm Conference ap¬ 
pears to me to be a matter of only secondary importance, against 
which some objections may be made. To coordinate the investi¬ 
gations of the different countries, and to insure such uniformity 
of method as will make the remits of the different observers 
comparable, an international Council, composed chiefly of the 
ex pens actually responsible for carrying out the investigations, 
and meeting once a year, seems an adequate arrangement 

With an elaborate organisation such as that suggested by the 
Conference there is a danger that the work of the biological 
stations would degenerate into the mere taking and recording of 
routine observations, whilst original work and the development 
of new methods of research, which are in reality of far greater 
importance, would receive a check. Good men would certainly 
not be attracted to work which consisted merely in recording 
observations taken according to a stereotyped plan dictated by a 
central bureau A large amount of Individual freedom to the 
workers is absolutely essential in order to secure the best results 
from scientific research For these reasons a more elastic organ¬ 
isation than that of the international central bureau proposed 
by the Stockholm Conference would seem to be preferable^ 

The Laboratory, Plymouth E J Allen 

Sextant Telescopes 

I recenti v made the attempt to attach one of the prism 
forms of binocular to a sextant in pjace of the ordinary telescope, 
and it seemed that such an adaptation would materially increase 
the usefulness of the instrument and add to the accuracy of its 
records. In the sextant which I used there wia no provision 
for ngorous attachment and only a device of a temporary char¬ 
acter could be adopted | but a vet'y slight modification in the 
construction of the instrument or of tire so-called 41 up and 
down piece ” would overcome this drawback. 

I am inclined to believe that very frequently only a plain 
sight Is used in observations at sea, and that in many cases, 
where some optical power is employed, an ordinary Galilean 
opera-glass, with a power of about three, is p referred. The 
telescope usually supplied, which will give a power of from ten 
to fourteen, has so many drawbacks that its use is not popular, ’ 
at least in the Mercantile Marine, The field Is small, the 
telescope Inverts, and the sextant is obliged to be held at % 
con rid arable distance from the body, so that' If the framework 
be not made of aluminium it becomes heavy fcnd burdensome. 

The prism open-glass which I used was made by Messrs. 
Coen, of Holborn Circus, and amoM other advantages over 
the ordinary form* it gave more light m the field of view, qf 
obvious importance in judging of the position of a dimly 
illuminated nprison. Also there ms a direct view, so that the 
ordinary methods M observing needed no modification, and the 
field was sufficiently large to enable the object to be followed 
with ease The power was about nfcre, Quite as high probably 
as could be Used on the deck of a rlth advantage, butf I 
imagine it would be preferable in surveying work to use the 
highest power constructed, which gives a magnification of 
twelve. Possibly fifteen might be reached with advantage. 

Liverpool Observatory W E Plummer. 
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Solution of the Qturtle 

Perhaps the following semi-graphic volution of a quartic 
equation may be of some interest to your reader*. 

Suppose the parabola Is drawn, once for all, on a 

sheet of squared paper Take an equal parabola, and place it 
with its vertex at the point (a, £) and axis parallel to OX so 
that its equation, in this position, is 


Then the abscissae of the intersections of the parabolas are 
the real roots of 

x* - 2 &x* - * + (a* + 4 )=o (1) 

Now the general quartic is at once reducible to the form 
jr 4 -f 6 x % + gx + r o, 

and if we pul 

x- ~i Uq, 

this becomes 


* 4 + 4 **- 

/ 


r 

r + - -a 

T 


working for three years on similar lines to those laid down by 
the Department, and I am told that the conversion of the 
school into an “organised science school" was accomplished 
with practically no change of curriculum or method. Tnc first 
grant of 360/ under the new regulations was received In 1896. 
Since then the gram has been very high, almost maximum 
grants for chemistry and physics having been awarded. The 
grant this year was 385/ and the number of pupils presented 
was fifty seven. The grants from the Department have been as 
follow. —1893, 57/ , 1894, 104/,; 1895, 96/ , 1896, 260/ J 
1897, 384/ , 1898, 355/ , 1899, 385/ To comply with the 
requirements of the Department, a new physical laboratory 
and other buildings were provided in 1897, and this year a new 
museum and additions to the master's residence are being under 
taken at a cost of nearly 400/ 

I regret that I can furnish no information as to the const!to 
(ion of the Technical Instruction Committee of the Somerset 
shire County Council, but doubtless these particulars can be 
ascertained from lu annual report. John C Mkod 

Stratton, near Cirencester, October 39. 


This is identical with (1) if 

<.= - \ 

2r 


4? 


so we can calculate u, b, then place the movable parabola in 
position, read off the real values of r, and finally take 
X= -*UV 

G B Mathbws 

10 Menai View, Upper Bangor, N Wales. 


I should like to add to the above interesting statement by 
Mr Medd that a rural school of science, which is even more 
akin to Bigod*’ than Sexey’s Trade School, has been at work 
for some years at Bakewcll in Derbyshire I referred to this in 
my address at Bigods in 1898 The resemblance in constitution 
and function is due to the co education of boys and girls, and it 
would add to the value of the present discussion if some inform 
ation could be given as to the working of the Bakewell school. 

R Mridola. 


Rural Education 

I AM very glad to learn from my friend, Prof Meldola, that 
the school of which I previously wrote is so well known The 
frequent reference to Bigods as an experiment, and os the first 
attempt to give a systematic training in science in a purely 
rural diet net, led me to imagine that people were not generally 
aware of Sexey s Trade School It seemed therefore that some 
mention of its success might act as an encouragement to others, 
but obviously the fact that this work ha* been »ucce*sfully 
earned on for some > ears in Somersetshire in no way detracts 
from the value of what u now being done in Essex I may 
observe too that, while the latter ha* had to depend mainly 
upon the generosity of I*dy Warwick and the enthusiasm of 
Prof Melaola, the former enjoyed certain advantages in the 
way of endowment 

At Bruton the outlay in capital has amounted to 5140/ (cost 
of site 640X, buildings and equipment 4500/) This sum is 
made up of grants from the County Council amounting alto 
gether to 1100/, and of 4040/ derived from endowment, 
Income account and donations. The County Council Building 
grants were thus distributed 1 in 1891 230/ for building and 
equipment, in 189a 450/ for a similar purpose, In 1894 250/ 
for new class-rooms and metal work, in 1097 150/ for a new 
physical laboratory, 4 c , in all 1100/ Nothing^ under this 
head has been contributed by the Science and Art Department 
Since 1893 a capitation grant of 2/ for day scholars and 3/ for 
boarders has been paid by the County Council to all approved 
schools in Somersetshire At Sexey’s Trade School this amounts 
to about 22}/ a year These grants go towards the salaries of 
science and technical teachers, and the school U open to In¬ 
spection by the County Director of Technical Education The 
total annual income of the school is about 120 0/ Since 1894, 
pupils from the school have obtained 21 oat of 36 County 
Intermediate Scholarships, and 5 out of 11 Senior Scholarships. 

The school was opened with fifty pa oils in temporary 
premises in April 1891. At Easter 1892 the new buildings 
were opened with sixty pupils. The cost df the buildings so 
far was nearly 3000/, towards which, as totted above, the 
County Council contributed 700/ and the Governors subscribed 
120/ Some of the classes were registered ft Connection with the 
Science and Art Department In the aatttUn of 1892, and the 
first examinations were held in May iM£ The school build 
logs were enlarged in 1897, when two new class-rooms, a metal 
workshop and gymnasium wane erected. In 1895 the new 

S piktiani of the, Science and Art Department for organised 
ence schools were issued The school appears to have been 
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In addition to Sexey’a Trade School, Bruton, the visitors of 
Sexey's Hospital recently (and in thi* cue also at the instance 
of Mr Hoohouse) have established a dual school of the same 

{ jeneral type as the Bruton school in the village of Blackford, 
ive or nix miles from the nearest railway station, and in the 
midst of a purely agricultural district New buildings have been 
erected at a cost of about 4000/, towards which the County Edu 
cation Committee has contributed 1000/, in addition to 250/ 
in aid of the equipment of the laboratory and workshop. The 
Blackford school nas been carried on for about one year in 
unsuitable temporary premises, but nevertheless attracted more 
than fifty pupils. The new buildings were opened at the end 
of September by Sir Henry Roicoe The school has now 
between seventy and eighty pupils, a considerable proportion 
being boarders. The school will receive from the County 
Education Committee an annual grant of at least 120/ 

C. H Bothamlry 

County Education Office, Weston super Mare, November 2. 


Birda Capturing Butterflies 

With reference to Mr O H. Latter's note in Nature 
(September 28, p. 520) on the capture of butterflies by tbe 
sedge warbler, it may be of interest to note that Sweet, whose 
work on keeping warblers in captivity k incorporated with 
Bechsteln’s u Cage birds " in Bohn’s edltlofl of that work, recom¬ 
mends a living butterfly as a bait for this very species, and for 
several other warblers, when it is desired to trap adult birds. 

I may mention that not long ago I saw here in Calcutta a 
common Mynah {Acridrtktrts trtstu) with a white butterfly in 
its bill, which it bad no doubt obtained in repose, as the day 
was dull, and the Mynah is not very expert at catching insects 
on the wins. I remember also once seeing at Debra Dun a 
Dhyal or Magpie-robin {Ctpsyckms mu/arts) take a disabled 
Catopsth* I threw out for it, though I have seen the *ame bird 
disregard a specimen flying at no great distance. Evidently tbe 
birds wait their opportunity, and, though too wise to waste 
their energies in the pursuit of these evasive insects on the 
wing, are always ready to map them up when they can take 
them at a disadvantage. In this way it can hardly be expected 
that attacks by birds on butterflies will be often noticed, unless 
a naturalist will undertake to watch individual insectivorous 
t hirdi for whole days at a time 

Similarly, one (foes not In India see kites and crows pursuing 
sparrows, though a dead one flung out will be greedily snapped up 
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fay cither ipecies, and no doubt fledghn£> pensh in numbers by 
thene c\er watchful enemies. K Finn 

Indian Museum, Calcutta, October 19 


Mr Finn’s letter 11 interesting as giving support to the 
opinion that it is when at rest that butterflies are ehiefly at 
tacked by birds. The iniunoi to be noticed on the wings of 
the insects very frequently are symmetrical on the right and 
left sides, and can only have been inflicted when the wings were 
folded in repose I can only recall one occasion on which I 
have witnessed a bird attack a butterfly in flight and then the 
attempt was unsuccessful Oswai i> H La it** 

Charterhouse, (lodalraing, November 7 


THE EFFECT OF WEATHER ON 
EVERYDAY LIFE 1 

S OME time since, a distinguished member of the 
Cotton Exchange asked my assistance to solve a 
problem connected with the variation of prices in 
“ futures ” He remarked that these prices \aned almost 
from hour to hour without any apparent cause, such as a 
knowledge of the Btate of the crop or of the condition of 
the American market, which would explain these fluctu¬ 
ations He was tempted to look for a subjective cause, 
and thought it might be found m the state of the weather 
exercising a powerful but unrecognised influence on the 
dispositions of purchasers and speculators, inducing them 
to buy or sell as they were alternately swayed by hope 
fulness or despondency I was therefore invited to 
compare the movement of the cotton market with the 
variations in the weather, with the view of detecting the 
hidden relation, and was further stimulated to exertion 
by the assurance that if the origin of the fluctuation could 
be discovered “wealth beyond the dreams of avarice" 
would be at my command Unhappily I failed to trace 
in the fickle weather the hidden springs that underlie 
the motives of speculators , and that fortune is still to be 
made by some one, possessed it may be of greater 
ingenuity or greater application, and to such an one I 
present the idea without hope of reward or acknowledg¬ 
ment 

Mr Dexter's book reminded me of this experience, for 
he, too, has apparently embarked on an inquiry as 
difficult, but with a motive more noble, and let us nope 
with a reward more certain Mr Dexter wishes to trace 
the influence of weather on human conduct in general, 
and to see how far man’s emotional state is affected by 
meteorological conditions His reward is the attainment 
of a degree of Doctor of Philosophy, and the inquiry which 
he has instituted has apparently been undertaken with a 
view to meet the requirements of the authorities of 
Columbia University One may sincerely hope that Mr 
Dexter will have his ambition gratified, for to say that he 
has not spared himself in the labour of the inquiry is to | 
say little What is much more to the purpose he has 
not spared others Teachers and superintendents of 
schools, wardens of prisons, superintendents of asylums 
for the insane, officials of the Weather bureau and many 
others have been laid under contribution, by having sub¬ 
mitted to them a “questionnaire” to completely satisfy 
whose interrogations involved not a little labour Apart 
from the inconvenience which such a process might cause 
individuals, we doubt whether the plan adopted is the 
most trustworthy that could be found Personal influence 
rather than climatic conditions is likely to introduce a 
systematic error into the final result It is open to 
question whether fhe authorities consulted have satis¬ 
factorily eliminated the effect of weather from their own 

111 Conduct and tha Wtatbtr an Indued** study of lb* actual tffccti of 
daAnlta maioocologlcal conditions By fcdvin Grant Dutet, A M (New 
York and London Tha Macmillan Co Psyuk0i^pcal Rrvitvt Memoir ) 
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systems and mental states The power of punishment 
rests with the authorities who have been consulted, and 
it may happen that those under their care are the 
victims of an irritability, engendered in the supervisors 
from causes with which the weather hAS absolutely no 
concern To judge therefore mainly by the infliction of 
punishments seems of rather doubtful wisdom This 
obvious objection has, of course, not escaped the author, 
and in one place he certainly recognises that the emotional 
state of the teacher is a not unimportant factor in the 
result Indeed, he says, it may be the teacher we are 
studying more largely even than the pupil The frank¬ 
ness with which this admission is made is more to be 
approved than is the reasoning by which it is set aside 
And now we are tempted to record a fact of which 
Mr Dexter is entitled to make the fullest use The 
temperature is 78°, the sky is cloudy, the wind is east, 
the velocity About three miles an hour, and under these 
conditions we find it much easier to present the facts at 
which Mr Dexter has armed than to criticise his results 
or carp at his methods. We notice that the author has 
studied, grouped, and commented on no less than four¬ 
teen classes of empirical data, embracing more than a 
quarter of a million separate facts. These fortunately 
can be grouped under fewer heads than the elaborate 
method pursued by the author admitted, and we hope 
we shall do him no injustice by the curtailment First 
wc have the registration and the behaviour of children 
in public schools (which we should probably call Board 
Schools in England) in New York City and at Denver, 
Colorado, two very widely different climateB it will be 
remarked Then we have g large; amount of inform¬ 
ation drawn from police reports, wjbich-.include Assault 
and battery, discipline in pemtentianes, arrests for 
insanity and reported suicides. To these are added a 
few more or less fancy matters, in which the numbers 
involved are necessarily small, such as the clerical errors 
discovered in the records of certain of the national banks 
in New York City, maximum strength tests in gymnasia, 
and lastly “a study in discrimination earned on in the 
Psychological Laboratory of Columbia University ” The 
discussion, it will be seen, is very wide, and one fact that 
will stnke the reader prominently when he considers the 
variety of occupations into which the author has thought 
it judicious to push his investigations is the length to 
which this kind of inquiry can be earned when once we 
are bound hand and foot by the demon of statistics. 
Possibly the weather has no more to do with a clerk’s 
mistakes than has the quantity or the quality of his 
supper the night before, but given a nicely ruled sheet of 
paper, and a system of rectangular coordinates, it is 
impossible to forgo the delight of plotting results to a 
scale This is a harmless amusement, but when we 
begin to draw conclusions and to build theones, we may 
go as hopelessly astray as did the famous witness who 
I connected the high tides with the building of a steeple. 
The author endeavours to meet any criticism of this 
nature m a passage which we may quote at length, to 
serve both as an example of his style jfif writing and hit 
method of argument I 

“The meteorological conditions 'mre the essential 
causes of certain general physiological or mental states, 
some of which seem to be fertile fields for the action of 
immediate causes which are, from the standpoint of this 
problem, accidental To be concrete, on a certain morn¬ 
ing Johnny could not have what he wanted for break¬ 
fast, and went to school with the sulks, with a consequent 
disastrous effect upon his deportment. Most certainly 
the disappointment at home had a causal relation to his 
dement, and no excuse from the weather is sought But 
if we take the record of too Johnnies for 600 different 
days, and find that on certain days more of them are out 
of sorts than on other days, we look for a constant con* 
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dition which might be considered in some way the cause 
We cannot suppose that bad breakfasts or whippings or 
the disappointments common to child life would bear 
this constant relation, so look for it elsewhere Wherever 
found it must be considered valid But it must be some 
factor which would be a part of the environment of all 
the children similarly affected We have sought it m 
the varying conditions of weather, with what success is 
shown by the curves which form the basis of our 
discussion ” 

These curves or diagrams are not so conclusive as the 
author seems to think Wc have no proof that a legit¬ 
imate application of the calculus of probabilities has been 
attempted. We cannot estimate the amount of variation 
exhibited by particular instances from the general mter- 
polatory curve. In a word we cannot understand how 
the numerous observations have been combined, so that 
the unavoidable irregular errors have the least possible 
effect on the result further, these diagrams, or at least 
some of them, present another difficulty To take the 
first figure which exhibits the effect of weather on the 
deportment, the class and mechanical work of boys and 
of girls in schools of various towns, and of boys and girls 
combined, in Colorado The abscissa line is divided 
into eijfht sections of equal length defined by the weather 
conditions—hot ? cold, wind, calm, storm, muggy, cloud 
and clear Evidently there is no connection between 
the several parts—no regular progression in such an 
abscissa line We cannot see, therefore, any reason for 
joining the several points, of which five out of eight are 
practically zero But taking the author’s interpretation 
as it stands, which for reasons already given we are quite 
prepared to doy this is what we learn 

In climates sttnlar terthose of New York, deportment 
and work are considered to be at their best on cold, 
calm, clear davs, irrespective of sex, and at their worst 
on 11 muggy " days In Colorado, calmness of the atmo¬ 
sphere produces a desirable effect on the condition of 
the pupils, wind exercises the most deplorable influence 
Deportment, which apparently pla>s a great part in these 
schools, a fact which should rejoice the shade of the late 
Mr Turveydrop, is affected by weather conditions, more 
in the case of boys than girls This fact is explained by 
one teacher on the ground that boys are under less dis¬ 
ciplinary control than girls Another adds that girls 
“are greater adepts, not only at restraining impulses to 
do mischief, but also in concealing all evidences of it 
when it is in progress This may be due to a greater 
horror on their part of an open reprimand. 1 ’ The cogency 
of this argument is not manifest, because the conse 
quences of detection are likely to be visited on the boys 
with greater asperity than is covered by the term “open 
reprimand * The knowledge that acute punishment can 
and will follow conviction, should act as a deterrent and 
suggest methods of concealment that defy the pene 
tration of the teacher 

When we come to discuss the behaviour of children of 
older growth, we still find the weather capable of 
exercising a baneful influence on their conduct and self- 
control, as illustrated by the number of suicides, 
assaults, and the perpetration of grave crimes With 
regard to the morbid tendency disclosed in the mental 
state that produces the first of these misdemeanours, the 
author confirms the remark of Morselli and of others, 
who have considered the statistics of suicide, that an un¬ 
due proportion take place in May and the spring and 
summer months of the year This fact, which is contrary 
to the commonly received opinion, Mr Dexter explains 
as arising not merely from a depleted vitality, produced 
by the exhausting influence of the cold of winter, but 
also by the “ conscious or unconscious contrast of the 
recognised low condition of vitality with the exuberance 
of energy and life in the rejuvenated nature about, making 
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one that is weak feel that the struggle against the re¬ 
sistance to life and progress, in competition with a world 
bo virile, is hopeless ” This remark is perhaps more in 
genious than convincing, but if any considerable space of 
time is supposed to elapse between the contemplation 
and the completion of the act, it seems useless to tabulate 
the number of suicides with the height of the barometer 
and the humidity of the atmosphere, quantities that are 
continually varying 

It is of interest to notice that the number of assaults 
increases pretty uniformly with the temperature, or it 
would be more correct to say with an excess of temper 
ature Given a hot day in the spring or autumn, and 
our pugnacity rises in an alarming manner, though in 
the hot days of summer this quarrelsome mood is not so 
aggressive. The author concludes from the arrange¬ 
ment of his facts that the effects of heat up to a certain 
limit are vitalising in their tendency, while at the same 
time irritating, but above that limit, heat is so de\ italising 
m its effects as to leave hardly energy enough to cairy on a 
fight Sad to relate, the effect of heat upon ladies is greater 
than on men, and this is shown not only by an increased 
desire to fight; but also by evident mental unbalancing 
Whether one is the consequence of the other, or whether 
both are to be traced to the greater sensitiveness of 
women to weather conditions, 19 too thorny a subject for 
masculine debate But the tales that come from peni¬ 
tentiaries and from those who have charge of the insane, 
alike testify to the irritating effects of increased temper¬ 
ature In this connection the author thinks that a study 
of the record of profanity might yield interesting results, 
but unfortunately he adds 11 inclination alone will at least 
get no one into the police court,” so that numerical data 
are wanting to discuss this phase of the weakness of 
human nature It would probably be found that the 
curve would not greatly differ from that of assault, and 
it would certainly be comforting if we could shift the 
responsibility of our deviations from rectitude to such an 
impersonal agent as the weather In our own ignorance 
we were rather tempted to attribute these lapses from 

g ood conduct to too free an indulgence in alcoholic 
everages in the warm weather, but the author with far 
greater familiarity with the sutnect traces them to a 
much deeper source to be found possibly “in the de¬ 
pletion of the cell structure,” or “ in acceleration of the 
oxidising processes of life,” expressions which we can 
only hope are as accurate as they are sonorous 

It is no new question to seek the effect of weather 
upon the moods and impulses of the population, but Mr 
Dexter has tapped a new source of inquiry when he asks 
what are the meteorological conditions which induce 
clerks in banks, and we presume computers in general, 
to make mistakes in their work, and to offer up incorrect 
answers. When the barometer is low, let us forswear 
computations, but if the humidity be at the same time 
small, it would be positively immoral to attempt to add 
up a column of figures. Tne author explains tnis by the 
fact “ that the intellectual balance is more disturbed by 
the increased electrical potential than is the emotional ■ 
We are afraid to discuss this proposition, more especially 
as we have overstepped the limits of space, but we must 
find room to say that we respect the evident trouble and 
care which the author has taken in compiling his results, 
and to ask his pardon if our remarks have appeared too 
flippant, when applied to a work which he nas taken 
very seriously Some of his inquiries are not yet com¬ 
plete, but we hope that he will continue them to the end, 
and leave his results in such a form that a more rigorous 
discussion may be possible. By “ rigorous" is merely 
meant on recognised mathematical principles, in which 
one can see easily the relative “ weight ” which is to be 
attached to the separate deductions, and the “ probable 
SiTor 1 * that accompanies each W E P 
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VIBRATIONS OF GUN BARRELS' 

*T*HE authors of this research on the vibrations of guu 
* barrels were induced to make an experimental in¬ 
vestigation of the behaviour of rifle barrels, in order to 
dear up certain difficulties connected with that which is 
known in ballistics as the error of departure It had been 
noticed that in shooting with a rifle (whether held loosely, 
or firmly fixed), that the initial tangent to the trajectory 
“die Anfangstangente der Flugbahn”— does not co¬ 
incide, as would be expected, with the axis of the bore 
of the barrel, when produced, but is more or less in¬ 
clined to it at a small angle , this is called the angle of 
error of departure The authors, working with photo- 
chronograpnic methods, determined the movements of 
the muzzle end of a rifle in a vertical plane, and a 
vibrational movement of the barrel was detected, and re 
corded on a moving photographic plate, on the same 
plate , a trace from a tuning-fork of known period was also 
formed, so that the position of the muzzle was known at 
any instant The rifle used was of the Mauser type M 71 
The collection of photo chronographic records, twenty 
■eight in number, show the manner in which a rifle barrel 


Carves fthowiog the vibrations of different psrU of a gun barrel after firing Tbs spot on tl 
line marked y indicates the moment St which the shot left the barrel Fu i is lbs 
curve of a point 1 j cm from I be mouth, and Fig a of a point iB 3 cm from the mouth. 


especially in the domains of optics and electricity \ a Ruffl 
Medal to Prof William Carmichael McIntosh, F R.S , for his 
important monograph on British marine zoology and on the 
fisheries Industries, and on account of his work in establishing 
a Marine Biological Laboratory at St Andrews, the Davy 
Medal to Mr Edward Schunck, F R.S , for his investigations 
on madder, indigo and chlorophyll Her Majesty the Queen 
has graciously signified her approval of the award of the Royal 
Medals. 

The first congress of Russian electricians, organised by the 
Soci£t£ Implnale Technique de Rustle with the authority of the 
Ministers of the Intenor and Finance, will be held at St Peters¬ 
burg on December 37, 1899 (January 8, 1900) The objects of 
the congress are the promotion of friendly intercourse between 
electricians, the exhibition of the most recent inventions lh 
electricity and its applications to industry, the discussion of 
instruction in technical electricity, and other subjects which are 
concerned with the advancement of electrical science in Russia. 
The apparatus and machinery, plant, models and inventions, 
sent by electricians of any nationality, will be exhibited in the 
rooms of the Imperial Technical Society, 
Panteleimonskaja 2, St Petersburg, to 
which address all communications should 
be forwarded Objects intended for the 
exhibition will be admitted into Russia 
free of duty, under the condition that 
they are removed within a month of the 
close of the exhibition 

Prof Tvxjoh writes to call attention 
to the remarkable activity of anthropo 
logical research of late years throughout 
Austria Hungary Students interested in 
such work may profit much by visiting 
several districts now of easy access, 
whether m quest of remains of the 
Hungarian Copper Age, the caves and 
burial placet of the Trieste district, the 

"’rV’Tulh. 1 vttnimn d “* canoe * of lh * Bosnian fithcrmeq, 
ora the mouth. or the dwindling survivals of ancient 


vibrates when subjected be the concussion due to an ex 
plosive Figures 6, Plate I, and 7, Plate II, indicate 
a rapid initial vibration, apparently due to the begin¬ 
ning of the explosion. The records, as a whole, show 
how an error of departure may be produced The 
photographs m some cases are not so clear and de¬ 
fined as those usually produced in physiological research , 
this is probably due to the beam of light having been 
cut off by an object of circular section, such as the wire 
used by tho experimentalists. A thin metallic lamina, 1 
such as blackened aluminium foil, would have givfn 
sharper details. The authors show that the experimental 
results agree well with figures calculated on the assump¬ 
tion that the rifle barrel is a cylindrical tube. 

There is much in the work of Messrs Cram and Koch 
which will be of value to the student of ballistics and to 
those who design military and other rifles. F J. J-S 

NOTES . 

The Council of the Royal Society has adjudicated the medals 
■for the current year as follows —The Copley Medal to Lord 
Rayleigh, F R.S , for tin contributions to physical science j a 
Royal Medal to PtoL George Francis Fitzgerald, F R.S , for 
his contributions to the advancement of physical science, 

1 41 UoianmlnoffH fiber die Vibration de* Gewcbrlmif* Von C 
Cnnr and K R Koch Pp. 31 SU pistes, 13 figures hi letterpress. 
<MQnchen t 1699.) 
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patriarchal communal life in the sadragas 
of Croatia. A* an example of the acuvity of the anthropo¬ 
logical museums may be mentioned the descriptive catalogue, 
by Dr Jankd, of the Biro Ethnographic Collection from New 
Guinea in the Hungarian National Museum at Buda Peith. The 
first part has been lately published, and is of so excellent quality 
that it is to be hoped that fundi will be forthcoming to complete 
the work on the ume scale 

Mo. K F Muirhead has been elected president of the 
Edinburgh Mathematical Society for the ensuing year. 

Tux American Geographical Society receives laooL under 
the wilt of the late Mr C P Daly, for the foundation of a 
medal to be awarded for distinguished services to geography 

The Chemist and Druggut announces thatf Prof Moasssn has 
been appointed director of the Laboratory of Practical Chemistry 
at the Paris Faculty of Sciences. 

Though the distance is not leu than thirty miles, the sound 
of the firing at Ladysmith u said to be so plainly heard at 
Estcourt that the reports of heavy gone (supposed to be the two 
naval 4 7 Inch guns, followed by the bunting of Lyddite shells) 
can be easily distinguished above those of the Boer 40*pounders 
and the smaller guns on both odes. 

Wi learn from Selene* that Mr R E. Snodgrass and Mr* 
A. H Heller have just returned from a ten months’ collecting 
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trip to the Galapagos Island* The collections are large, lards, 
fish, and Insects and spiders being represented by especially 
large numbers of specimens. The collections belong to Stan 
ford University, under whose auspices the expedition was made 

As the gravels in the neighbourhood of Chelsea are very nch 
in rude Hint flakes and the like, many students of archaeology and 
geology may be glad to know that a large vacant space at the 
corner of Cheyne Walk and Beaufort Street, Chelsea, is shortly 
to be built upon, and the excavations will probably go down 
into hitherto undisturbed soil Mr W F Sinclair calls our 
attention to the opportunity which the excavations will afford 
for collecting flint specimens. 

By the death of Mr William Pamplin, in the ninety third 
year of his age, on August 9 » English botanists have lost their 
eUyen. Mr Pamplin was sn authority on British plants, and 
especially on their geographical distribution, in the first half of 
the present century The “London Catalogue of British 
Plants’* owed much to him. In the year 1827 he published a 
list of the rarer plants of Battersea and Clapham , and he was 
elected an Associate of the Linnean Society in 183a Mr 
Pamplin at one time carried on the business of a second hand 
bookseller m London, but had lived for many yqar$ in great 
retirement near Bala in North Wales 

Tint annual coarse of Christmas lectures, specially adapted 
for young people, at the Royal Institution, will this year he de¬ 
livered by Mr C V Boys, F R.S The subject will be 
" Fluids in Motion and at Rest " The lectures (which will be 
six in number) will commence on Thursda), December 28, at 
three o’clock The remaining lectures will be delivered on 
December 30, and on January 2, 4, 6, and 9, 1900. 

Stunce announces that Mr O V Cook, of the Division of 
Botany, U S Department of Agriculture, left New York a few 
days ago for Puerto Rico to make a preliminary examination of 
the plant products of that island with reference to the introduction 
of new and useful tropical plants. Mr Cook is accompanied by 
Mr G N Collins, of the Department of Agriculture, as 
photographer, and fay Mr George P Gall, who Is sent by the 
Smithsonian Institution to collect material for the National 
Herbarium. 

Wg leqm from the Cap* Tvtus that Mr P L. Sdaler, 
F R.S , who has lately returned from a visit to South Africa, 
attended a meeting of the South African Philosophical Society 
on September 17, and gave an address on the desirability of 
establishing a Zoological Garden in Capetown Mr Sc Later 
showed that the important centra all over the world were 
taking measures to establish such institutions for instruction and 
recreation, and urged that Capetown, being the port and capital 
of what would shortly be an enormous empire, should not be 
behindhand in the matter Mr. Sclater's proposals were dis¬ 
cussed and well received, and a committee of the Sodety was 
appointed to consider the subject and report to a future 
meeting 

Rkkbibino to the death of Dr Edward Orion, professor of 
geology In the Ohio Stale University, in the seventieth year of 
bis age, the Am*rban Journal */ Scttnco remarks that while his 
labour* have extended to all blanches of geological science, his 
aloee watch of the exploitation of petroleum and natural gas, id 
Ohio ta 4 the neighbouring States of Pennsylvania end Indiana, 
ha* g um him a place of pre-eminence as interpreter of these lm 
portent geological product* In 1897 Dr Orton was elected 
president of the Geological Society of America, and, as presi¬ 
dent of the American Association few the Advancement of 
Sconce, presided at the recent meeting of the Association, m 
Columbus, in August last. Prof Orton was a man of broad 

NO. 1568, VOL. 6l] 


culture and of influence outside his chosen science. He wan 
for a tune president of Antioch College, Yellow Springs, Ohio, 
and them became president of the Ohio Agricultural am) 
Mechanical College, which has now become the State University 
He resigned the presidency and became State geologist in 1882, 
which position he held up to the present year Dr Orton re¬ 
ceived the degree of Ph*D from Hamilton College in 1848, and 
LL.D. from Qhlo State University in 1881 

At the opening meeting of the new session of the Roys} 
Geographical Society on Monday, the president announced that, 
including the Government grant, the funds at the disposal of the- 
joint committee on Antarctic exploration amounted to 90,000/, 
but he recalled the fact that the grant which had been promised 
was made dependent upon another 5000/ being reined from 
other sources. A valuable paper, illustrated by man) striking 
photographs, was read by Mr W Rickmer Rickmers, on a 
journey in the Eastern provinces of Bokhara, with hli wife and 1 
Dr von Krafll, now of the Geological Survey of India. Mr 
Rickmers established a permanent camp on a tributary of the 
Yakh-su river, with the object of studying the wonderful 
mountain system of the “ conglomerates ” of East Bokhara. 
The ‘' conglomerates ” cover an area of 800 square miles, dis 
posed in a long strip between the rivers Vaksh and Panj, with 
a strike from north east to south west They show distinct 
stratification, and Dr von Krafft ascribes them to the Tertiary- 
period The stones composing them are chiefly crystalline The 
greatest thickness of the formation ma> be said to be at least 
4000 feet The population of the region is mainly dependent 
for it* livelihood on the gold washing industry. The yearly 
gold output of East Bokhara is variously estimated from 20,000/ 
to 30,000/, but this is a mere trifle considering the potentialities 
of the alluvia] deposits The quantities extracted by the natives 
in the course of centuries have hardly encroached upon the store, 
and are as nothing compared with what Europeans could produce 
in a few years. 

As appears from the Report of the Select Committee on the 
Destruction of Vermin, lately presented to the House of 
Assembly of the Cape, no less a sum Jhnn 27,084/ was spent 
in the various districts of the Colony ih the )ear ending June 
30, 1899, in rewards paid for the 11 destruction of vermin” - 
Thu large expenditure not unnaturally excited the attention of 
the Legislative Assembly, who appointed a Select Committee 
to consider it The Committee, after taking the evidence 
of many farmers, land owners and other persons interested 
in the subject, have come to the conclusion that 11 u 
expedient for the agricultural interest (a predominant 
factor, it may be remarked, in Cape politics) that the 
system of giving rewards for the “destruction of vermin" 
should be continued, but that more care should be exercised in 
ascertaining that those who claim the rewards are properly 
entitled to them The “ vermin ” in question appear from the 
evidence to be the Black-backed Jackal (Ca»u mesomc/as) t the 
Aard Wolf ( PraltUs cristains), the Cape Baboon {Pafio per 
conus), and the so called 11 Lynx " or RoodeCat ( Fthstarata /), 
all of which are accused of ravaging the farmers’ flocks, 
especially during the lambing season. The Aard W olf, it is 
admitted, is not usually carnivorous, but u said to have developed 
of late years a noxious habit of tearing open the breeding ewes 
In order to get at the milk in their breasts 

A POSSIBLE substitute for India rubber and gutta percha was. 
exhibited and described by Mr W F Reid at the last meeting 
of the Society of Chemical Industry, under the name of 
" Veivnl ” The material appears to be suitable for machine¬ 
belting—made by coating cotton canvas with it—waterproofing 
doth or canvas, and as a varnish for point, wood or metal r 
and so for as us mechanical and protective properties are 
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has been fwirad from Dr L MtfUno Bentley The results 
of experiments carried on ibr the special investigation of the 
nual memory image and its fidelity to -an original presentation 
have led to several conclusions of psychological interest. It 
appears that discs—grey and coloured—shown and remembered 
in daylight, tend to grow light in the visual memory, while grey 
discs shown in a dark chamber display a tendency in the visual 


coooenM, it compares favourably with gutta-percha. The Elec - 
tnctan is of the opinion that the material at present lacks the 
flexibility necessary to the core of a submarine cable, and also 
the strength and elasticity required for a golf ball Perhaps 
with improved methods of manufacture these qualities can be 
given to “Velvrfl,” but until then gutta perch* wilt hold its 
own as the most suitable substance for these two purposes 

A *e\\ years ago the phenomena of "Bsnsftl Guns, 1 'and 
other similar noises, were discussed at some length in the 
columns of Nature. A valuable contribution has recently 
been made to this interesting subject by Prof A Issel, in a 
paper published in the BolUUino of the Italian Seismologies 1 
Society The author's chief object is to describe the detonations 
which were heard at about the time of the Umbria Marches 
earthquake of December i8 r 1897 These detonations are quite 
distinct from the sound which generally accompanies an earth 
quake-shock They are rather crashes, more or less prolonged, 
and resemble the boom of thunder or the report of heavy guns 
at a distance Sometimes they are isolated t at other times they 
occur in senes, following one another at bnef intervals. 
Generally they begin with a strong blow, which has very often 
a slightly metallic sound, and then gradually diminish in number 
and intensity until they cease, but there may be one or more re 
new&lt of activity To many persons the crashes seemed to come 
from Monte Nerone, where the epicentre of the earthquake was 
situated They are frequently heard at other times by the in 
habitants of the middle Appennine region, and are known to 
them by the name of Boro bio Very often they occur in close 
connection with earthquakes, and they may be followed imme¬ 
diately by a slight shock or tremor , they are also stronger and 
more numerous during epochs of maximum seismic activity 
Prof Issel correlates these crashes with those known in other 
(daces as Marinas, Mist Poeffers, &c , and, as these phenomena 
are especially characteristic of seismic districts, he regards them 
for the most part as due to endogenous causes. 

Glkciricity is rapidly gaining ground as a motive power 
for harbour and dock works and for traction on canals In 
France haulage by electricity has been in use on some of the 
canals for several years, and, besides being found economical, 
has been of special value for working the boats through 
tunntla. The system is now to have a trial in this country, 
a portion of the Leeds and Liverpool Canal near Wigan 
being filled for electric traction , and it is anticipated that, 
besides other advantages, a saving in the cost of traction of 
50 per cent as compared with horse haulage will be effected 
On the Dortmund and Eras Canal in Germany, recently 
opened for traffic, the cranes and other machinery at the 
terminal stations, and all the work at the locks connected with 
the opening and closing of the gates and sluices are to be 
operated from a central station, where electricity is to be pro 
Tided by steam power The haulage along the canal is to be 
effected by a small electric locomotive running along the tow 
path, and obtaining its supply from trolly wires. On the Erie 
Canal one or more systems have already been tried with partial 
success It is now reported that the storage battery system is 
to be introduced, an electnc traction engine will run along the 
tow-path and haul a canal boat filled with storage batteries of 
sufficient capacity to furnish current for the traction engine and 
the boats towed by it. The locks of the North Sea and Baltic 
Canal, and alio the new lock of the Amsterdam Canal at 
Ymuiden, are both worked by electricity, which is found to have 
great advantages over lpdraulic power in winter when sharp 
frosts prevail In this Country, at Southampton Docks and 
other placet, cranes are in use worked by electricity 

A thesis on 11 The Memory Image and its Qualitative 
Fidelity," reprinted from the American Journal of Psychology , 

HO. 1568, VOL. 6l] 


image to grow dork during an umlluminated interval These 
results indicate that the condition of the retina in respect to 
stimulation during the memory interval is important for the 
memory image Illuminated and umlluminated intervals, 
where all other conditions are constant, are followed by different 
judgments with the same memory stimuli It is therefore con¬ 
cluded that in all experiments with brightness and colour, where 
a time interval is involved, care should be taken to control the 
state of the visual organ It 11 not improbable that a similar 
caution would apply to other sense memories The results also 
show that memory u not to be regarded as a storehouse of 
perfectly conserved images, but that the most simple memories 
are continually exposed (o change, and that it is, at times, only 
by the combination of various memorial resources that retention 
is made definite and exact 

The intermittent treatment of sewage in bacteria coke beds 
forms the subject of a second report presented to the London 
County Council by their chemist Various investigations were 
carried out and arc here recorded with the object of ascertaining 
the most effective method of constructing and working the coke 
beds, and the data obtained form an interesting contribution to 
the literature, now considerable, daily accumulating on this 
method of sewage treatment 

The reports of the malaria expedition in Italy under the 
direction of Prof Koch receive adverse criticism at the hands of 
Dr Grassi, writing in the Atti da Linen, vnl (2), 8. Among 
the points at issue it would appear that Koch, in the reports 
referred to, sull admitted the possibility of malaria being pro¬ 
pagated by Cu/ex ptpuns , a view long since abandoned by 
Grassi on circumstantial evidence, which he now summarises in 
detail Much of the evidence which led Grassi to attribute the 
propagation of malaria to Anopheles and not to Culex has been 
given in previous papers in the same journal 

The well known experiment of the early popular text books 
on 11 freezing and boiling water simultaneously ” under the 
exhausted receiver of an air pump being difficult to perform in 
practice, Mr R W Quick describes in the Physical Review 
another mode of achieving a similar result This is a continu¬ 
ation of (he experiment commonly described under the Heading 
“water boiled by cold," in which the tightly corked flask 
containing the water and steam is cooled, first with iced water, 
and then with a mixture of solid carbon dioxide and ether, until 
ice forms as the water bods—or the flask bunts. As Mr Quick 
remarks, there must not be sufficient residuum of air in the flask 
to keep the pressure above o 46 cm (the vapour pranure of ice 
at o° C ), otherwise no amount of cooling would be effectual in 
causing boiling and freezing simultaneously 

A paper by Prof Archibald Barr, on 11 Similar structures and 
machines," read before the Institution of Engineers and Ship¬ 
builders in Scotland, is appearing in the form of a aeries of 
illustrated articles in Engineering The disproportionallty 
between large and small structures required to ensure corre¬ 
sponding strength in supporting weight is illustrated by figures 
showing the difference in structure between the skeletons of 
large and small animals, and also by diagrams showing the 
Britannia and Forth Bridges reduced to the aune span. 

The Proceedings of the annual meeting of the Indiana 
Academy of Science, held at Indianapolis at the end of December 
last, contains quite a number of mathematical papers, foremost 
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Among which axe Mr D A Rothrocks papers on point in 
varunti for the Lie groups of the plane, and on differential 
invariants derived from point invariants To those interested 
m the geometry of the triangle, Mr Robert Judson Aley s list 
of concurrent sets of three lines connected with the triangle will 
prove a most useful synopsis for purposes of reference , it 
enumerates eighty four different concurrences The same writer 
oommumcates a note on a new triangle and some of its properties 
while Mr C E Smith, of Indiana University, discusses the 
geometry of Simson's line A linear relation between certain 
of Klein s X functions and sigma functions of lower division 
value is given m a note by Mr John A Miller 
A trw years ago Lusaana discovered that the electric re 
sistance of aqueous solutions presented certain anomalies m the 
neighbourhood of the temperature of maximum density, these 
anomalies being represented by a point of inflection in the curve 
expressing the relation between the resistance and the temper 
alure In view of the objections raised against Lussana s work 
and the intimate relation known to exist between the electric 
resistance of a fluid and its viscosity it occurred to Dr G 
Packer to examine whether any variations analogous to those 
found by Lussana existed in the coefficient of viscosity of water 
near the temperature of 4 0 C The results of Dr lacher s ex 
pertinents are described in a paper in the Atti del A Iststuto 
Vfncto lvm (2) pp 785 814 The coefficient of viscosity was 
IV und by observing the efflux of the liquid through a capillary 
tube, l 01 w. mile * law being assumed, and the temperature was 
maintained constant by immersing the tube in a water bath 
From the viscosity tu temperature coefficient was calculated and 
represented graphically by a curve The conclusions arrived at 
to as follows (1) In the neighbourhood of 4° the viscosity of 
distilled water presents an an >maly indicated by a point of in 
flection m the curve connecting he viscosity with the temper 
ature , (2) the temperature coefficient of the viscosity presents a 
maximum followed by a minimum between the temperatures of 
3* and 6°, (3) given the relation between the temperature 
coefficient of viscosity and that of electrical resistance, a similar 
anomaly may be expected to exist in the electrical resistance of 
distilled water , (4) Lussana ■ results thus receive indirect con 
Urination from the present investigation 
A iopuiar account of the possibilities and difficulties of 
aerial navigation, based upon the scientific experiments made by 
Langley Lilienthal, Pilcher, Maxim and others, appears in the 
current number of the fortnightly Kniew 

Sir Jons E\anss presidential address, on “The Antiquity 
of Man, with especial reference to the Stone Age in Egypt, 
delivered at the Birmingham and Midland Institute, has recently 
been published It is a brightly written sketch of a vast sub 
ject, the more important approximate dates are given, which 
i& a useful feature 

Those who are interested in Indian folk lore must always 
keep an eye upon the Journal of the Asiatic Society of Bengal 
The first part of the new volume of the Anthropological Section 
for this >ear contains a variety of interesting papers, amongst 
which may be noted one, by Mr C C Mitra on folk lore 
about buds and one, by Mr C A. SUberrmd, on a rain 
compelling ceremony which is performed by women 

A copy of the Report and Transitions of the South Eastern 
Union of Scientific Societies, containing an account of the 
proceedings at the fourth annual Congress held at Rochester in 
May last, has been received The Union systematises scientific 
work among the different societies composing it, and in various 
ways promotes the interests of science Next year’s Congress 
will be held at Brighton early in Tune 
From Messrs. Williams and Norgate's very useful 11 Book 
Circular* (Scientific Series, No 7a), containing descriptive 
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notes on the contents of recent foreign publications, we ob 
tain the following announcements as to forthcoming scientific 
works —“ Die Flemente der Entwicklungslehre des Menschui 
und der Mr irbeltiere is the title if a work by Prof O Hertwig, 
of Berlin, which will shortly be published —M Le Damtc, 
lecturer on embryology at the University of Pans, has written a 
work entitled 1 Lamarckieni et Darwmiens which will be 
inuea \ery shortly — 1 Ueber Keduktionstheilung bpindelbtld 
ung l entrosomen und Gilienbil lung im Pflan/enreiche will be 
the subject of the sixth part of Prof ] Slrasburgers Histolo 
giache Untersuchungen — The hrit part of “ Nouveaux elements 
de botanique, by Prof Louis ( ne of Rennes, will soon appear, 
and the second part will be published in the course of next year 

The fourth edition of Prof Lapparent * 1 Traite de Geologic 
will be issued in three parts Of these, the first two will appear 
almost immediately, and the third will appear in Jinuary 

The difficulty of preparing metal be cesium is well known 
The metal has hitherto been obtained chiefly by the electrolysis 
of the cyanide mixed with barium cyanide but the unsaus 
factory character of this process is sufficiently shown by the 
price of the product, which is about twenty eight *hilling> 1 
gramme U hsx been shown pnte recently by Herrcn Graefle 
and bekhardt that caesium can be prepared easily and with an 
almost theoretical yield by the reduction of cisium carb mate by 
means of magnesium powder The mixture is heated in an 
iron tube through which a slow current of hydrogtn passes 
The metal distils over, and is colic ted under melted paraffin 
It has a silvery lustre with a slight yellow tint, and remuns 
bright under paraffin On exposure to air it oxidise* rapidl), 
melts, and finally inflames. In it* action on water it resemble * 
potassium A previous attempt by Winkler to prepare <re<ium 
by reducing the carbonate with magnesium failed, and led that 
chemist to doubt the statement of BeketofF that the reducibihty 
of the alkaline carbonates increased with increasing atomic 
weight of the metal Ilerrcn Graeffe and Lckhardt, however, 
confirm BeketofTs conclusion and show that evaum is more 
easily reducible than rubidium, and rubidium than potassium 

The additions to the Zoological Society s Gardens during the 
past week include a Sykes s Monkey (Cercopstkecus aUngniarur) 
from Last Africa, presented by Lord Alexander Thynne , a 
Macaque Monkey (Macacus cynomolgus) from India, presented 
by Mr W J Beard , a Vervet M >nkey (Cer opttkeeux lalandti) 
from South \fnca, a Vtvemne Phalanger {Pseudo*.Airus cooki) 
from Tasmania, an Agile Wallaby (Macropus agtfs) from 
Australia, a Brown Capuchin {Cebus fcUtullus) from Guiana, 
a Rufous necked Wallaby {Macropus ruficollss ) from New 
South Wales, three Cardinal Eclectui {EcUctus cardtnalts) from 
Amboyna, four Serrated Terrapins {Chryxemys scripta ) 9 three 
Pnckly Tnonyx {Trtonyx sptntfer), four Menobranchs {Afc 
turns maculatus) % an Amphiuma( Ampkiuma means) from North 
America, three Mute Swans {Cygnus o/or) t European, de 
posited , a Black hacked Jackal {Cams mtsomelas) from South 
Africa, two Brasilian Caracaras (Polyborut brast&ensss), an 
Anaconda {Bunnies mursnus) from South America, purchased , 
a Spring Bok {Gaaelia tuehore) from South Africa, received m 
exchange, a Hog Deer {Cervus porcinus) % born in the 
Gardens 


OUR ASTRONOMICAL COLUMN 

The Andromeda* —In respect to the reported observation 
of Biela’s comet, no confirmation of which, however, u yet to 
hand, it will be well to keep careful watch on the character of 
the second November display The maximum is timed to occur 
from the 23rd to the 27th, the approximate coordinates of the 
radiant being 

R A = ih 40m 
Dccl - + 44 *. 
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that is, a little northwest of y Andromeda The usual 
characteristic of these meteors is their slow flight, id contrast to 
the swift Leonids, and this should facilitate photographic 
impressions of them being obtained 

Holmes’ Comet (1899 dy 
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Ociuitation ok Nkptune — On Sunday evening next, 
November 19, there will be an occultation of Neptune, visible 
throughout the whole of northern Furope, for the observation 
of which the following particulars will be useful — 


Sidereal time 
b m 

Disappearance 22 4 
Reappearance 22 56 


Angle from 

Mean time. , 1 > 

Norih point Vertex 

h m. r 

6 10 95 129 

7 I 261 299 


The angles given will facilitate the adjustment of the moon’s 
Image so as to bring the points of “ immersion ” and 44 enter 
rioQ " Into the posiRons of best definition The 44 angle from 
the north pomr’ is the angle subtended at the centre of the 
moon's disc by the arc extending from the star when in con¬ 
tact to the point of intersection of the moon’s limb by a great 
circle passing through the North Pole, the 11 angle from the 
vertex '* is the angle subtended by the arc extending from the 
■tar to the point of intersection of the limb by a vertical great 
circle passing through the zenith 

For the convenience of observers south of London it may be 
mentioned that the limits of latitude for this occultation are 
90° N to 25 0 N 


‘•The Heavens at a Gi ance” (1900) —Mr Arthur Mee, 
of Cardiff, has published hu annual astronomical calendar, upon 
which is given a concise tabulation of the more important 
astronomical constants and events foi- the coming year One half 
of the card constitutes a celestial diary, indicating the favour 
able dispositions of the various constellations for each month, 
the sun’s declination, phases of the moon, and configuration of 
the planets, with detailed enumeration of occultations and 
variable star phenomena. Following this, descriptive notes 
are given of the prominent features visible on tbe moon at 
Various stages throughout the lunation, times of elongation, 
opposition, &c , of the planets throughout the year, a list of 
tbe more prominent meteor showers, the eclipses of the year, 
and several facts concerning variable stars The whole is 
printed on a single card, facifitaiing its being kept within reach 
ror Instant reference by the observer’s side, ana thus specially 
recommends itself to the amateur who may be unable to spare 
the time necessary far obtaining the Information from the more 
complete reference works of the observatory Astronomical 
tbyg is used throughout, and all the data are for Greenwich, 
but arc applicable with slight corrections to the whole of the 
British Isles Not the least Important feature is the clear style 
Of arrangement and printing, which will render its use more 
pleasant under actual working conditions. 


THE CONFERENCE OF GERMAN MEN OF 
SCIENCE A T MUNICH 

"T'HE seventy first meeting of the Society of German 
* Naturalists and rhytldani opened at Munich on Sep 
tember 17, and contiqped until the 23rd. 

A great disaster had just visited the city , the floods which 
had wrought nch havoc throughout the Salskammeigut and 
South Bavana culminated their work of destruction in Munich, 
where the liar, rising many metres m a few hours, destroyed 
two of the finest bridges id the capital, inundated tbe low lying 

NO. 1568, VOL. 6l] 


parts of the town, and threw out of gear the Electric Wotklftbd 
many faetonrs along the banks 1 many lives vfere lost 
The Prince Regent bridge, which was entirely destroyed, wai 
the gift of the ruler whose name it beam , the original coet waa 
1,500 000 marks, and the munificent Prince has undertaken to 
bear the cost of rebuilding the ame 
In spite of tbe dislocation of all routes of communications, 
the congress was attended by about 3500 members. The pro¬ 
ceeding* opened with a gala meeting in the Royal Theatre on 
Monday, September 18, when the congress waa inaugurated by 
Councillor von Wmckel, and the members were manned, on 
behalf of the Prince Regent, by Prince Ludwig Ferdinand, 
who evinced his interest by attending all subsequent general 
meetings. 

After several other speeches had been delivered, Dr Fridtjof 
Nansen ascended the tribune and summarised tbe scientific 
results of his Polar Expedition 

Parenthetically, it is interesting to note that three of the most 
remarkable addresses were delivered by foreigners—Nansen, 
van t’ Hoff and Ramsay—in fluent German 
Nansen showed the typical glacial appearance of the Siberian 
coast, then described Franz Josefs Land, which is far less ex¬ 
tensive than appears on the maps; the land is almost entirely 
cohered with ice, relieved here and there with masses of black 
basalt rocks, which rest on a seam of clay some 500 feet in 
thickness. 

The Arctic Ocean may be considered as a kind of lagoon 
separated from the Atlantic by a submarine range of mountains, 
stretching from Spitsbergen to Greenland 1 tmi range is re 
sponsible for a curious condition of things. The Arctic Ocean 
is covered with a layer of brackish water containing a low per¬ 
centage of salt, and collected from the Siberian nvers and the 
Bering Strait, below this is Gulf Stream water, containing a 
normal quantity ofaalt 

If these two layers of water were mixed, the average temper 
aturc would fall, but this average would not be so cold as that 
of the surface layer of Arctic water ; this condition accounts for 
the enormous formation of ice in the polar region 
The points were all illustrated by photographs, tables and 
diagrams, and drawings of the diatoms found in the fresh water 
lakes, formed by the sun melting the surface of the ice, were 
shown 

The lecturer was followed by Prof von Bergmann, who de 
monstrated the value of radiography in tbe diagnosis of surgical 
diseases , and by Prof Forster, who described the alteration in 
the face of the heavens from the remotest periods down to the 
present time 

After these addresses many members adjourned to the 
Technical College, the whole of which magnificent building had 
been placed at tne disposal of the congress, and where reading 
and writing rooms, reception and inquiry offices, a restaurant, 
&c , were to be found 

Here the daily programme was to be obtained, and each 
member of the congress was presented by the city with an 
admirable album of views and a 11 Festschrift.” 

The Festschrift was a magnificent quarto volume describing 
tbe development of Munich under the influence of the natural 
sciences during the last decades. The fim'pvrt of the work waa 
devoted to vital statistics and general municipal organisation A 
few facts are, however, of general interest and formed the sub 
ject of addresses during the congress. 

The Electrical Works on the liar are a moat remarkable 
example of a municipal undertaking 1 besides the current used for 
the electric cars, lighting, telegraph and telephone purposes, they 
supply current to work 172 motors (1329 HP), 13,500 incand¬ 
escent and 329 arc-light* in 91 factories. Besides the Corpora¬ 
tion works, there are 317 private inttallaltons, of which 69 use 
gas, 39 water, and 179 steam to supply the motiva power 
The population of Munich is 450,00a Tbe coat of lighting, 
the streets (Incandescent gas and arc lights) represents last 
year, per head of the population, a yearly cost of 1 925 marks, 
in 1881 tbe coat was leas than half this sum, 081 mark per 
head * 

Of, the two most prominent industries in Munich, the seconds 
the industrial production of cpld, originated m the demandsang 
necessities of the first, the brewing industry. 

In 1898 there-were 24 breweries, producing i,540,0oohecto- / 
litres of beer Munich has always been celebrated for its Men' 
and tin the year 1500 possessed 38, » 16x8 no less than 69 
breweries. 
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, jThe industir of the production of low temperatures is due to 
the energy of, end was initiated by, Dr Oul Linde, who in 
1881, with the help of the Polytechnic Society, started the 
famous works, where successful experiments were carried out 
with the " high pressure and low temperature system," and 
with the happy combination of Siemens alternating principle 
with the joule Thompson “ cooling effect/* produced by the 
streaming of jgases from high to low pressures. The following 
are the chief industrial and scientific uses of low temperatures 
manufacture of ice in the brewing industry, preservation of 
meat and alimentary products generally j preservation of anat 
oraical specimens, in the morgues, the srrestadon of the de 
velopment of the silk cocoon , arrestation of the growth of 
bulba (making the same Independent of their accustomary 
flowering season), in the testing of meteorological instruments , 
and In scientific research generally , the preparation of explosives, 
the fractionation of liquid air, and consequent preparation of 
mixtures nch in oxygen , the manufacture of ozone 

The Cold Air Storage Installation at Munich Is the most 
complete building of the kind at present erected , the cells are 
kept constant at 3* C , and the air contains 60-70 per cent, of 
moisture 

The second general meeting was also held in the Royal 
Theatre, and the addresses on this occasion were delivered by 
I'rof Boltzmann (Vienna) on the course of the development of 
modem physical methods, by Prof Birch Ilirschfeld on 
science and therapeutics, and by Prof Klemperer (Berlin) on 
Justus von Liebig and medical science 

The last named speaker showed that Liebig initiated the use 
of chemical preparations of known composition In the place of 
those plant infusions of doubtful consistency, which formed the 
staple drugs of the older physicians. Prof Klemperer declared 
that the days were drawing near when such extracts would 
disappear from pharmacology, and chemistry would be entirely 
sulatitutcd for botany 

In another, less direct, way IJebig was the means of enrich 
«ng our Dharmacopoeia, for it Is by the method of organic analysis 
he perfected that the composition of the numerous synthetic 
remedies of to day is determined Chloroform and chloral were 
discovered by him, and, working in a somewhat different region 
of thought, Liebig exploded the theory that the warmth of the 
animal organism was in part due to electricity and the action 
of the nerves, showing that all animal warmth wap produced 
by the chemical processes continually taking place within the 
organism 

Thb Chemical Siction 

This Section was presided over by Prof Adolf von Baeyer, 
Professor of Chemistry at the University of Munich, who 
welcomed the members of the section, and spoke a few words in 
memory of Bunsen, the following passage deserves to be 
quoted — 

"Bunsen’s value as a teacher and master lay not so much in 
the lectures he delivered as in the example he set He was 
always working himself, and worked In the presence of his 
pupils," 1 

Prof Wislicenus, sen , was elected president for the first day, 
and won general approval by keeping the speakers strictly to the 
twenty minute time limit 

The proceedings were opened by Prof van t’ Hoff (Berlin), 
who showed that the formation of the Stassfort salt beds by the 
evaporation, at 25° C, of a solution of common salt, borates, and 
calcium and magnesium sulphate and chloride, could be 
graphically represented on a diagram 

Richard Meyer gave an account of his experiments on the con 
densation of aromatic diamines with dibasic acids of tbe oxalic 
eeriet}) he ihowcd that in the mies 
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the ortho-derivative alone was stable ; further, that with malonic 
ether an amino add ether (I) was obtained, but with succinic 
ether a ring (II ) 
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the difference being possibly due lo the greater length of the 
succinic acid chain lessening the tension 

Dr H Stobbe (Leipslg) described the condensation products 
of benzaldehyde with succinic ether, and showed that such a 
body as dibenzal succinic acid 


CiHfl.CH-C—COOH 
C,H 0 CH=-d—COOII 


which yields a colourless anhydride is converted by means of 
iodine into a stereoisomenc acid giving a bright yellow an¬ 
hydride 

Dr Kramer (Berlin) advanced certain views as to the form 
ation of petroleum by the decomposition of diatoms , he found 
that the wax contained in diatomoceous mud consisted largely 
of decane. 

In the subsequent discussion a geologist pertinently remarked 
Lhat though it was possible that petroleum was formed to a 
certain extent in this way, yet much larger quantities must be 
formed by the decomposition of fish and marine animals gener 
ally, in confirmation of the animal origin of petroleum ho 
mentioned the fact that many fossil bivalves contained, on 
opening, drops of oil, he also suggested that the oil in the 
Caucasus was formed to some extent by the large number of fish 
that were killed yearly by passing from the fresh water into the 
strong brine of tnc lagoons. 

The animal origin of petroleum was acknowledged by all 
speakers. 

J Tafel followed with a paper on the course of electrolytic 
uction The experiments were carried out with a solution 
of caffeine, and the rapidity of the reaction measured by the 
evolution of hydrogen at the kathode as compared with the 
evolution of hydrogen in a similar cell containing dilute sulphuric 
acid 

In order to effect reduction Tafel showed that the kathode 
must be of lead, and, moreover, must be coated by spongy lead, 
the use of a polished lead pole giving a bod result, immediately 
rectified by the introduction of a little lead acetate solution 
The introduction of copper and the noble metals stopped the 
reaction, which, in the case of these metals, recovered its normal 
course , If platinum had been introduced, there was no recovery 
In the discussion Dr*. Bodldnder, Ncmtt and Arendt took 
part, the latter remarking that the anode also should be of lead. 

Richard Meyer read a second paper on the thio-denvotlves of 
the di- and tn-phenylmelhane senes, and the Influence on the 
fluorescence of the substitution of sulphur for oxygen in such 
bodies as 



the results were, however, conflicting 

K Schcnck read a paper on the two kinds of dimorphism 
and their mutual relationship, descnbmg the course of the 
change (in the case of para azoanisole) from enantkxnorphum to 
monotropism 

Dr Bachhold (Frankfort) gave a short account of the work 
done by bacteria in the disposal of sewage—in one experiment 
he took mud from the filter Beds In July and found it to contain 
14*60 per cent, of fats; on preserving this, moist, in a corked 
flask till November, he found It contained only 5 8a per cent, of 
fats ; If the mud was previously dried, the percentage, naturally* 
did not alter 

Prof. Bamberger’s (Zurich) address was of especial interest to 
organic chemists, and was also remarkable in Introducing a 
new expression, which should be welcomed by chemical philo¬ 
logists. He used the expression " torso * r to describe the 
molecular aggregate or residue which had been bereft, so to 
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apeak, of ns limbs , thus | represent* the torso of diethyl 


aniline, &c 

In his paper on the mechanism of the passage of hydroxyl 
amines into amidophenoles, he described a new class of bodies, 
quinoles, which only exist at a low temperature, and pass on 
warming into more stable Isomers , thus he obtained a qmnole 
isomeric with hydroquinone 
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Prof Lleben (Vienna) gave a general review of the properties 
and formation of the aldoles, introducing a new classification of 
these bodies, according to the ease with which they lose water— 
the three classes being thus graphical!) represented 


NO, 


Papers were also read by Dr Staudenmeier on graphitic acid, 
and by Prof S Kuhemann on the acetylene carboxylic acids. 

Dr NieUki gave the results of investigation* undertaken wkh 
his pupils on isopurpunc acid, and detailed the grounds on 
which he assigned to the potassium salt of this acid the 
formula 
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Dr Du 1 den gave an account of certain researches In the 
camphor senes. Starting with bomeol, he obtained amldo- 
bomeol, and converted this body by means of phosphorus 
pentachlonde into a substance which, with potash, split off 
hydrochloric acid to yield cam phenamine 
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Cll,—Cil(OH)— R CH, CH(OH)— K*CH -CH(OH)— 

Aldoles belonging to the first clou spin off water with difficulty, 
those belonging to the third class with ease 

Prof Rsmmy's address on "The Newly discovered Gases’ 1 
was delivered at a combined meeting of the Chemical and 
Physical Sections, and, despite the early hour at which it was 
given, attracted a large audience 
As full accounts of these researches have appeared from time 
to time In Nature, it will suffice to state that the lecture was 
illustrated by Crookes 1 lubes, containing the gases, and to recall 
the analogy in the periodic system between the group formed by 
the new gases and the group formed by the halogens 
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This body shows a considerable analogy with vinylamine, 
and is a tautomeric compound 
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H = I F= 19 Cl = 35 5 Br-80 1 = 127 

Helium—4 Neon = 20 Argon — 40 Krypton *82 Xenon a 128 

The periodic system, Indeed, furnished the subject matter for 
several papers in the Chemical Section, and, passing over a paper 
on this subject, which caused much amusement, it is interesting 
to note the conclusions arrived at by Prof Brauner in his inves¬ 
tigation of the position of the elements of the rarer earths in this 
system. 

He considers that the position indicated by the fourth group 
and the eighth senes must be assigned to a group of three 
elements. 

Cerium 140, Praseodidymium 1408, Neodidymium 143*6 1 

This conclusion is based in great measure on the study of the 
higher oxides Prof Brauner considers that the oxides Pr/) 4 
and Nd/) 4 belong to the oxides of the PbO, or ozonic type— 
that is to say that the metals in these oxides are tctravalent, 
and the oxides correspond to Ce B 0 4 

At first sight the oxides obtained by precipitation with hydrogen 
peroxide should belong to the second, H,O f , or anlozomc type 
of oxide , Prof Brauner found that on repeating this experiment 
at low temperatures the hjdratcs of irue superoxides were 
formed, possessing the formula Pr,O n and Nd 3 O fl , and loosing 
oxygen with great ease 

I)r Otto Bldcr followed with a paper on " The Vapour 
Density of Sulphur ” 

The present methods for the determination of vapour 
densities cannot be applied with exactitude in experiments 
performed in order to determine the density of sulphur vapour 
before the molecules have begun to disrociate 

By a new method, which combines low pressures and low 
temperatures, Dr Bleier showed that, though it was impossible 
to reach a combination of pressure and temperature at which no 
dissociation of the sulphur molecule had taken place, yet at 214" 
and at a pressure of 4 m m the density of the vapour was 7 88, 
which corresponds to a molecule containing 74 atoms , it may 
therefore be reasonably concluded that the molecule of undis- 
sociated sulphur vapour may be represented by S* and not by 
S fl , as given in the text books. 

1 Tbs German expmsknui Pnueodym and Neodjui arc leu 
cumbersome! 
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The investigator hopes to convert this base into an isomer of 
camphor byreplacing the NH, group by hydroxyl , experiments 
in this direction have led to the isolation of a substance which 
appears to possess the formula 


ch/? OH) \c„ 

I QCH,), n 

CH %W C " 


Dr Brauns (Giessen), in a paper on the different modifications 
of sulphur, described no less than seven distinct varieties. A 
paper of considerable interest to English chemists described the 
researches on colloid metals, conducted by Prof E. von Meyer 
and Dr Lattcrmann, the first example of a metal in this con¬ 
dition having been discovered by Carey Lea 

Mercury, bismuth, copper and silver were obtained in a colloidal 
condition by reduction of dilute solutions of their salts by means, 
of sub-salts of tin, and subsequent precipitation of the colloid 
metals by ammonium citrate Such solutioi)s contained invari¬ 
ably stannic acid In a colloidal condition, and It seem* probable 
that mercury, copper and bismuth can only exist m this state 
when combined with stannic acid ColloadaJ silver when treated 
with a halogen yields a colloidal solution of the silver halide , 
true colloids, such as gelatine, increase greasy the stability of the 
above solutions, which, on the other huuLaxe immediately pre¬ 
cipitated by electrolytes 

The papers in this section were given in the original lecture 
theatre which Liebig built and which bears his name, and 
attracted an audience of 100 to 120 daily; at the British 
Association the morning devoted to organic Chemistry did pot 
attract a tenth of this number The papers began at 9 a m and 
continued, with a pause of fifteen minutes, up to nearly 1 p.m. 1 
the section resumed at 3 p.m and sat again till 5.30 p.ro j two 
and a half days were occupied by the srsrinna of this section 

Among the chemists attending the meeting were von Baeyer, 
van’t Hoff. E Fischer, Curtius, Kablbaum, Bernithen, Ramsay, 
W H Perkin, jun , R. Meyer, H Stobbe, Bamberger, Brauner 
(Prague), Hantzach, Lieben, Einhorn, Ostwald, Werner, J, and 
W WisHcenus, Soxhlet, Staudenmeier 
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Other Sections. 

In the Physiological Section Prof Rudolf Cohn (Konigsberg) 
described a new senes of his investigations of the nature of the 
base obtained by the action of hydrochloric acid on albumen 
He obtained a body possessing the formula (C*H ia K)j, and 
isomeric with and similar to leucinlmlde, and probably possess 
ing the constitution of dioxydibutyldiclhylendiainine The ease 
ofthe formation of such bodies may explain the occurrence of 
certain bases, such as spermine in tne animal organism 

In the Section for Hygiene and Bacteriology an important 
discussion was inaugurated by Dr Czaplewski on the method 
of using formaldehyde (formal, formaline) as a disinfectant 
A remarkable paper was contributed to this seel ion by I)r 
Weyl (Berlin) on the sterilisation of water by means of ozone 
Water to be sterilised is pumped to the top of a tower and 
allowed to flow slowly over stones, meeting as it falls a current 
of air charged with ozone 

In one experiment with Spree water containing 80,000- 
90,000 microorganisms per cc., 3000 litres of water were 
obtained in an hour, containing less than 100 organisms per cc 
This process appears to be also effectual in purifying peat and 
bog water, the solution of the iron salts of humic acid being 
decomposed ami oxidised, and the brown colour dimppe&nng in 
consequence 

The method can be advantageously used m connection with 
filter-beds, by which the floating organic matter is removed from 
the water before it is treated with ozonised air 
The cost of sterilising an average river water works out at 
\d to per 1000 litres , no ozone remains in solution 

In the Physical Section an interesting paper was read by Dr 
Carl Linde, on the industrial uses of liquid air 

Prof Adami’s discourse, in the same section, was remarkable 
for demonstrating the possibility of constructing dynamos and 
galvanometers at the cost of a few pence, and the power of 
performing electrical experiments with the simplest materials 
It Is impossible in on alwtract to give any idea of the charm of 
Prof Ada mi's manipulations 

Prof C Rahlbaum*! (Basle) experiments on the distillation 
of metali showed that most metals can be distilled in vacuo, 
vessels of ghui or porcelain being used Very remarkable is 
the fact that alloys can be fractionated by this method , in one 
experiment the copper was quantitatively separated from the 
nickel in a German coin, the mckel remaining in the flask as a 
silvery regulus, and the copper crystallising in the receiver , such 
newly distilled metals resist to a greater degree the action of 
atmospheric oxygen 

Prof OitwaId~s paper on periodic changes in the rate of re 
action was received with some scepticism, and produced a 
lively discussion It appeared that pieces of a certain block of 
metuho chromium, 5 kilograms in weight, and prepared by 
Dr Goldschmidt, showed a remarkable property 
When such pieces were placed in dilute hydrochloric acid, the 
numbers of the bubbles of hydrogen evolved in equal times, and 
measured in a capillary tube, exhibited a constant variation, 
thus in equal periods of time two, four, six and eight bubbles 
appeared respectively, and then the senes recommenced with 
two bubbles. This truly remarkable phenomenon was confirmed 
by observations reaching over many months. 

Unfortunately, this was the only specimen of metallic 
chromium which could be obtained possessing this curious 
property 

All tne scientific sections were invited to a meeting in the 
Kailnnal, where Prof Chun explained the exhibition of the 
results of the Cerfnan Deep Sea Expedition 
TheM results confirmed in many cases the results obtained on 
the CkaUtngtr expedition, especially as to the existence of life 
at the greatest depth of the Antarctic Ocean 
When the explorers landed at Kerguelen they were immedi¬ 
ately surrounded by great flocks of birds, showing no fear, and 
perching on the shoulder or pecking at the bools of the aston 
■shed memben of the expedition 
Some of the fish found at depths of 3000 metres, to which 
depth naturally but little light penetrates, resembled those found 
in the Lias, representing a period when the atmosphere of the 
earth wai dense, and charged with carbon ; these fish were in 
some cases provided with special means of collecting light, 
being in possession of enormous eyes occupying nearly the 
whole side of the head, or supplied with telescopic organs j in 
other cases they earned their light with them on their heads, in 
a somewhat similar fashion to tne glow worm 
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On Wednesday afternoon and on Saturday no meetings were 
held, and a large number of excursions were arranged, com 
prising visits to the lakes and watering places near Munich, and 
excursion to the royal palaces and to Ratisbon 
On Thuraday a gala performance of 11 Lohengrin " was given 
at the Opera by royal command, for which every member of 
the Congress received a ticket 

During the whole week the picture galleries and exhibitions 
were open to the members at a reduced charge, and oppor 
tunities of visiting the breweries, icc works, Ac , were afforded 
The accommodation of the guests was m the hands of a special 
committee, who performed their difficult task to the satisfaction 
of every one, the prices of the rooms being especiall) moderate 
The next meeting of the Society will be held in September 
1900, at Aachen (Aix la Chapelle), and, being easy of access, 
should attract English men 01 science W T L. 


BOTANY AT THE BRITISH ASSOCIATION 

'T'HE President of the Section (Sir George King) delivered an 
A address in which he gave a comprehensive sketch of the 
history of Indian boiany Reports were presented by the com 
mittecs on assimilation in plants and on fertilisation in the 
Ph'eophjcc'v In the former investigations—conducted by 
Dr F h BI ac km an (Cambridge)- the experimental work 
dealt with the sources of the carbon dioxide of leaf assimi 
lation, with the respiration of the stem as distinguished from 
the leaf, with the magnitude of the absorption of carbon 
dioxide from the soil, and with kindred problems, of which 
a preliminary account was given by Dr Blackman at the 
Bristol meeting Mr Lloyd Williams lBangor) had been 
engaged during the past year in researches into tne cytology and 
life history of various members of the Phseophyceoe, includ 
ing Dutyota dichotoma , Hahdrys si/u/ttosa, Ihmantkaha /area. 
Lamina) ta saechartna, Alarm escuhnta and several species of 
Fucacea 

Mr Williams contributed a preliminary note on the life 
history and cytology of Hah dry s sthi/uosa, in which he dealt 
with the formation and liberation of the sexual cells, the striking 
phenomena accompanying the act of fertilisation, the segment 
ation of the spore, together with the cytology of the various 
processes In the process of fertilisation the most important 
points observed were (1) the gyrating, clockwise movement of 
the antherozoids, (2) the long time taken to effect fertilisation— 
30-50 minutes os against 3-10 minutes in Ituus , (3) the peculiar 
behaviour of the egg at the moment of fertilisation, its distension 
and sharp rugged conical projections with beady threads emitted 
from their apices , (4) the subsequent restoration of the egg to its 
normal shape and size 

In accordance with the usuaI custom, Friday afternoon was 
devoted to a semi popular lecture, which was this year delivered 
by Mr Harold Wager, on the sexuality of the fungi The 
lecturer gave an interesting and clear account, illustrated by 
lantern slides, of the phenomena of sexuality in the various 
groups of fungi 

An additional value was given to Ihe lecture by the number of 
new facts dealt with by Mr Wager , these included some new 
observations on fertilisation in Pcromspora tarantua and 
Polypkagus EugUiuu 

Miss Ethel Sarganl gave a demonstration of vermiform 
nuclei m the fertilised embryo-sac of I ihum Mart agon (vidt 
Proc Roy Sot , vol Ixv p. 163, 1899) 

Mr J C Willis, Director of the Royal Botanic Garden, 
Peredeniya, Ceylon, gave an account of the research laboratory 
and of the facilities afforded to botanists conducting investi 
gations in the Ceylon Gardens. 

On Saturday, September 16, Mr G Dowker, the local 
secretary of Section K whose intimate knowledge of the Kent 
flora made him an admirable leader, conducted a botanical 
excursion to Sandwich Those who were present at the 
meetings of Section K will learn with sincere regret that Mr 
Dowker died suddenly on Friday, September 22 The botanists 
esent at Dover had learned In their short acquaintance with 
r Dowker to appreciate his kindly nature and the keen interest 
he took in botanical work , 

Thallophyta 

Prof Marshall Ward gave an account of his recent *ork on 
Onygtns a horn-destroying fungus {Proc Roy Sac > 
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vol Ixv , 1899, p. 158) The gencu Onygemt comprises ux 
species, all very imperfectly known, remarkable for their growth 
on feathen, hair, horn, hoof*, See , on which their sporocarps 
appear as drumitick-ihaped bodies 5-10 mm high A cow's 
horn thoroughly infested with the mycelium of 0 equina 
yielded material for the investigation , the author not only veri 
Tied what little was known, but was able to cultivate the fungus, 
to trace its life history, and to supply some details as toils action 
on horn The development of tne sporocarps, the structure, 
germination and biology of the chlamya os pores were dealt with , 
also the details and development of the asd and the germination 
of the ascosporcs Prof Ward expressed the view Inat no trace 
of any morphological structure comparable to sexual organs 
could be discovered, though many points suggest the alliance of 
this fungus with Erysiphea' and the Truffles. 

Mr K li Biffcn (Cambridge) presented an account of Bui . 
garta polymorpka (Wcttslein) as a wood destroying fungus 
Bulgaria palymerpka is stated by Ludwig to be parasitic on oak 
The author has examined its anatomy, and studied it in pure 
cultures on wood and in food-material The white early growth 
soon becomes bright orange ; small rounded elevations are 
afterwards formed, which are incipient reproductive bodies. 
The action on wood was examined in some detail The fungus 
grows better on oak than on puie The hgmfied wood elements 
are de Hgmfied Details as to the reactions in various stages of 
Its destructive action are dealt with in the paper The author 
does not regard the fungus as of great importance as a wood- 
destroying organism in this country 

Mr A. Howard (Cambridge) described some recent work on 
a disease of Ttadescantta 

During the summer it was found that two species of Trades 
cantta % growing in greenhouses, were being attacked by a 
fungus Diseased leaves and stems were in many cases found 
to be covered with long white conidiophores Pure cultures 
were made of the parasite, which proved to be a species of 
Botryaspenum Some difficulty was experienced in obtaining 
this form free from another fungus, a species of Cladosperiutn 
It was found in the case of the naturally growing host plants 
that infection started either on the upper side of the leaf or 
from the margin. Tangential sections of the upper epidermis of 
the leaf, when grown in hanging drops, showed in all cases 
hyphre on the epidermis, which gave rise to the same specie* of 
Cladosponum as that mentioned above, occurring as a weed in 
the Botryosportum cultures. The development of this ClacUb 
spartum was then followed out from a single spore by the 
hanging-drop method, and infection experiments were made 
which proved successful 

Prof Potter (Newcastle) read a paper on a bacterial disease- 
white rot—of the turnip 

The author found in the early autumn numerous turnips, 
whose roots, when fully grown> became completely rotten The 
rotten portion presents a white glazy appearance, and the tissues 
are reduced to a soft pulpy condition , the cell walls are much 
swollen, faintly stratified, and separate from each other along 
the middle lamella The decaying mass is infested with bacteria, 
but the most careful microscopic search has failed to detect any 
fungoid hyphs The rottenness can be readily introduced into 
a sound root by Inoculation at a wounded surface , from this 
point the decay spreads rapidly through the root the leaves 
gradually turn yellow, and in about fourteen days the entire plant 
has succumbed Among the bacteria found in the rotten mass 
one has been isolated, which, when sown from a pure culture on 
turnips, under sterile conditions, induces all the characteristic 
effects of the “ while rot n 

The bacterium, which has a single polar flagellum, was de 
scribed by the author under the name Aeudamenas de structans 
It occurs in the form of short rods about jp long by 8 p. broad, 
with one polar flagellum , it rapidly liquefies gelatine, forming 
circular whitish colonies The organism is parasitic on turnips, 
potatoes, carrots, but not on beetroot, forming a cytaie 

Mr Harold Wager gave an account of the phosphorus 
containing elements in yeast By using the method of Macallum 
for the dctcnninanou-of phosphorus In cells, winch consists in 
the formation of a precipitate by means of a nitnc add solution 
of ammonium molybdate and subsequent coloration by means 
of the reducing agent phenylhydraalne hydrochloride, the 
t author has been able to demonstrate that the phosphorus resides 
in a definite organ of the cell, which has been described as a 
nucleus by various observers This affords, therefore, additional 
evidence in favour of the nuclear nature of Lhe body. 
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Prof Ward contributed some notes on methods for use in the 
culture of algsc The notes were of the nature of suggestions, 
the experiments being still in progress; but the author gave an 
account of the work in hand with a view to interest those 
engaged in investigations involving the cultivation of aim. 

If agar is swollen In dilute acetic acid, and then washed very 
thoroughly, it can be used, mixed with the necessary culture 
fluids, as a convenient medium for the growth of some algpe, as 
Bcyennck had already observed. 

The author has succeeded in separating algre by the following 
methods — 

The algae are shaken up in a sterilised nutritive mineral solu¬ 
tion, mixed rapidly with silica jelly, also sterilised, and poured 
into glass dishes. With species of Osallarta and of fttfmetia 
the author has observed growth in hanging drops of this silica- 
jelly medium under high powers. 

Another device Is as follows —Shake the aloe up in the 
nutritive solution and rapidly mix with itenhsed plaster of paris 
and pour Into dishes. The fixed algae grow in sttu in some 
cases, but others appear to be too sensitive for such treatment. 

Ex pen menu have also been made as follows, with some 
promise of success —The algo: are shaken up in the culture 
medium, and a large quantity of lime-water quickly added 
Carbon dioxide gas is then passed rapidly through, and the 
algieare thrown down with the precipitate of calcium carbonate , 
this is poured into dishes as if it were plaster of pant. Perhaps 
this method could be utilised in the study of calcareous algsc, 
but with some forms it appears too drastic. One drawback is 
the difficulty of obviating tne use of unstenhsed materials 

In illustration of the application of the methods, Prof Ward 
described some observations of the growth of Oseillarta tenor 
rtma in hanging urops of silica jelly The growth of a single 
filament was followed for more than a week, and the curve 
showed that growth ceased during the hours of darkness, and 
was coincident with assimilation during the day. The author 
also obtained f< light figures 11 by exposing plates of green algse, 
covered with stencil letters, to various intensities of daylight 
reflected from mirrors When the light was not too strong, a 
green letter on a colourless ground was formed, but with intense 
illumination the exposed algae were killed, while those in the 
covered area, illuminated only by diffuse light, were able to 
grow , the result was a colourless letter on a green ground. 

Mr W Ci Freeman (Royal College of Science) contributed 
a note on the Ancsixuna containing roots of some Cycads. The 
author drew attention to the manner in which the roots occur 
on various species of Cycads growing in very poor soil in the 
Royal Botanic Garden, Pcraaenlya. In most cases a dense 
coralloid mass of specialised fleshy roots was found encircling 
the stem , in others— e.g Maarotamia Ptrojfsktana —normal¬ 
looking lateral roots ran horizontally beneath the ground, giving 
off the special alga; containing roots at intervals. These primary 
lateral roots may be apogeotropic for a time, but after bearing 
the ifffo&isffa-contaliung masses they resume a normal habit 
and grow downwards. 

Mr E J Butler (Queen’s College, Cork) communicated a 
note on a mixed infection m Abutxlon roots. The roots of 
seedlings of Abutilon hybrids in the plant-houses of Queen’s 
College, Cork, presented tube fold enlargements doe to, at 
least, two parasites—a Nematode and an Ascomycete (i) The 
Nematode is a Hettrader a ^ apparently not identical with H 
Schacktn All stages of the life history were worked out by 
the author (3) The Ascomycete is a new Tkitiavioy which 
the author named T Hartogn % differing from T bancol* in 
its more abundant spondia in each pseudo-sporangium and dark 
green chlamydospores. (3) A fungus, cocatirting with (l) and 
(2), whose unseptate hyphte, “ cellulose ” sail and reproductive 
bodies recall Peronosporese, has been partmlly studied, 

Pteridophyta. 

Prof Bower read a paper on fern sporangia and sports. In 
which he gave an account of the results of bis recent invertlga- 
Uons described at a meeting of the Royal Society 00 April so 
(Free Bay Sac , vol lxv. p. 96, 1899). Prof Bower suggerted 
the following classification of the ferns baaed on (1) the relative 
time of appearance of sporangia of the same sons, (a) certain 
details of structure of the sporangium and its stalk, (3) the orient 
ation of the sporangia relating to the whole sorts, (4) the 
potential productiveness of the sporangium as estimated by Its 
spore mother cells, and the actual spore output 
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Mr L. A Boodle Jodrell Laboratory! Royal Gardens, Kew) 

S ee an account, illustrated by numerous microphotographs, of 
1 researches Into the stem-structure in Seknaeaceae, GUtth 
eniateme, and HymenophyUaceae 
There is a wide difference between the types of stem structure 
shown by the different members of the ScAitaeaceae Lygodtum 
has a stele in which the xylem forms a central solid mass and is 
surrounded by a continuous ring of phloem, pencycle and endo 
dermis. Amtmta Phyilitidts has a ring of separate bundles 
(or steles), Mohrta resembles Anetmta PkylUttdis in type 
Certain species of Anetmta , eg A mexteana, have in the mter- 
nodcf a complete nng of xylem bounded on the inner and outer 
side by a nng of phloem, pencycle and cndodermis, with p 
central pith Sckiaaea has a nng of xylem surrounding a central 
pith, but no internal phloem or endodermis. 

The above four genera, which make up the Schiaaeaceac, scree 
in having a stem protoxylem, which is not well marked 
Lygodtum, Anttmta, and Mohna are exarch , in ScAttaea, 
however, the relative position of the protoxylem has not been 
made out with certainty 

The Auetmta type (which corresponds with that of a mature 
Pofypodium) may be regarded as the more specialised type 
among the ScAttaeatcae, and Lygodmm (which corresponds in 
structure with the base of the stem of Polypodtum ) as the more 
primitive type 

The GUichentaeeae and ffymenopAyilaeeae also include forms 
with a solid central mass of xylem, but difienng in some details 
from Lygodtum GUtcAtma is meiarch and closely resembles 
the fossil genus Heterangtum In the GUtcAentactae the only 
advance on the Lygodtum type is found in Piatytowa , In which 
there is a ring of xylem surrounding a ceniral pith, as m 
Sektaaea, but differing from the latter plant in having an inner 
endodermis. 

In the larger species of TwAomatus there is a solid xylem 
mass, but with a group of parenchyma in connection with the 
one or two more or less centrally placed protoxylems In 
ffyufeuepAytlum the corresponding parenchymatous mass is 
huge in proportion to the amount of xylem In the smallest 
species of Trukomanti the stele of the rhizome takes the form 
of a collateral bundle The protoxylem of TruAomanes 
spteaLum, unlike the other species examined, resembles that of 
the ScAtuuactae 

The solid stele may be regarded as primitive, the Anumta 
type being derived from it by the following steps — 

(1) Solid central xylem mass surrounded by phloem, &c. 

■(a) Ring of xylem surrounding a central pith 
(3) Blog of xylem with internal phloem, endodermis, and 
pith. 

(4) Ring of separate bundles formed by the breaking up of 
the above vascular ring, owing to Urge leaf gaps. 

Physiology 

Sir William Thlscltpn Dyer described some experiments of 
far-reaching importance, made by Prof Dewar, on the influence 
of the temperature of liquid hydrogen on the germinatlve power 
of seeds. The most important was one in which five kinds of 
seeds, varying in sue and composition, were immersed for six 
hours in liquid hydrogen The temperature to which they 
were cooled was - 453 ° F below melting ice. They were 
subsequently sown at Kew, and germinated readily without 
exception {vide Proc Pey, Sot,, voh 1 st p 361, 1899) 

The bearing of the experiment on the accepted conception of 
protoplasm gave rise to some discussion. Protoplasm is con 
ceived to consist of physiological molecules, the properties of 
wluch cannot be explained with our present knowledge of 
either phyrict or chemistry They ore in a state of constant 
kinetic energy based upon equally continual metabolic change 
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But if it u admitted that the latter u impossible at very low 
temperatures, the former must cease and the evidence of life 
disappears. The physiological molecule becomes purely suite 
its energy is wholly potential, and in fact it becomes, as 
Prof Casimir De Candolle has pointed out, analogous to an 
explosive 

Mr Francu Darwin described some exceedingly interesting 
investigations on the localisation of the irritability in geo tropic 
organs. The seedlings of Setarta , Sorghum and some other 
grasses are remarkable for poaseMing a hypotcotyl or stalk like 
part intercalated between the grain and the cotyledon Kothcrt 
has shown that while the "hypocotyl is the motor apparatus, the 
sensitiveness to light resides in the cotyledon, which transmits 
a stimulus to the hypocotyl, and this results in curvature The 
author showed that the cotyledon is also a sense organ for gravi¬ 
tation, the stimulus which leads to geotropic curvature being in 
like manner transmitted to the hypocotyl If a seedling of 
Sorghum or Setarta is fixed by its gram to a support so that 
the hypocotyl is horizontal, U bends upwards spogeotropically 
till the cotyledon is vertical, it then ceases to be geotropically 
stimulated, and no longer transmits an influence to the region 
of curvature But if the conditions are reversed, if the seed 
linfr is supported by its cotyledon (which is fixed in a horizontal 
position) while the hypocotyl projects freely, the result is other 
wise The hypocotyl begins to cur\e upwards just as In the 
first experiment, but it does not cease to curve when the free 
end points vertically upwards, the curvature continues in 
definitely, so that the hypocotyl curls into a spiral of three or 
four rings. This can only be explained by the assumption that, 
the gcotropic sensitiveness resides in the cotyledon, and that 
since the cotyledon remains horizontal it continues to be stimu 
lated and transmits a continuous influence to the motor part 
of the seedling 

On Saturday morning some of the members of the Botanical 
Section took part in a joint discussion with the Chemical Sec 
tion on symbiosis Prof Marshall Ward introduced the sub 
jeel by an able account of the meaning and significance of 
symbiosis, as illustrated by numerous instances of symbiosis and 
symbiotic fermentations afforded by various vegetable organisms. 
After describing particular cases of symbiosis, more particularly 
of symbiotic fermentations, Prof Ward dealt with the physiology 
of symbiosis. 

Mr J Parkin (Cambridge) communicated some isolated ob* 
servations bearing on the function of latex 
The author has lately returned from a year's sojourn in Ceylon, 
where he has been acting as scientific assistant to Mr Willis, 
the Director of the Royal Botanic Gardens. Du nng his time 
there he has been principally engaged in investigations on 
caoutchouc yielding trees, chiefly Hcx*ca brasthensis (Para 
Rubber) and Casttiioa elastic a, var (a Central American rubber 
tree) The results of this research are contained in a recently 
published circular of the Royal Botanic Gardens, Ceylon* 
entitled 11 Caoutchouc or India rubber," intended prnnaiily for 
those interested in rubber cultivation 

The author drew attention to some of the observations and 
experiments recorded in the circular, which, besides their 
practical value, have a general botanical interest, he also 
recorded other observations which may throw light on the 
functions of laticiferous tissue 

The points treated of in the paper were grouped under six 
sections — 

Section I dealt with the coagulation of the latex of ffevea 
Section 11 contained observations and remarks relating to 
the carbohydrates of latex. 

In Section III reasons were given for thinking that in some 
caoutchouc trees the latex of the young stems and leaves differs 
in composition from that of the trunk and main branches 
While the latter yield rubber free of stickiness, the former gi\e 
a somewhat viscous substance with feeble elasticity Such is 
the case with ffevea, Casttiioa , LattdoipAta Ktrktt , &c 
Section IV treats of an important fact connected with the 
topping of ffevea trees—namely, that wounding the bark causes 
a greater flow of latex from suuequent injuries. 

In Section V a peculiarity in the exudation of latex from the 
severed base of the petiole of ffetvq brasiltfnsts and Plttmura 
acuit/oita was described and discussed “ 

And in Section VI a special laticiferous Mem in the im 
mature seed of ffevta brastlttnsu was deacrilpea 
* The paper concluded with general remarks and suggestions on 
tne origin and functions of laticiferous tissue. 
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Mr R II Bitten (Cambridge) contributed some notes on 
mdla rubber Caoutchouc is a constituent of the latex of manv 
plants belonging chiefly to the Euphorhlaceffi, Apocynaceae and 
Urticoccv, that is t of plants characterised by the possession of 
Uticircmus cells os distinct from vessels. Caoutchouc occurs 
as small particles in latex, If a reagent is added which vs ill 
cause coagulation, the particles run together in strings and form 
a moss like moss of ruboer with the watery portions of the latex 
entangled within it Two physical processes are now being 
used (1) The latex, mixed with water, is strained and 
churned , the thick cream which rises to the surface is pressed 
through rollers and converted into rubber (2) The author’s 
process consists in separating the rubber with a centrifugal 
apparatus. Details arc given in the paper regarding the 
chemical properties of the different kindr of rubber obtained 
from Jfn*ea t CastUloa , Mantkot, Ficus , Hancorma % Aidsta, 
Artoearpus and Ciusia The author also raises some questions 
of theoretical interest with regard Lo possible relations between 
caoutchouc, starch and resin bodies, and indicates lines for 
further inquiry 

Fioukkinu Plants, 

Mr J C Willis, of Perademya, Ceylon, read a paper of 
exceptional merit, illustrated by numerous lantern slides, on 
the morphology and life history of the Indo Ceylonere 
Podostcmacea" 

The paper read was an abstract of a forthcoming monograph 
of the Indian and Ceylon species of this very remarkable order 
of water plants, m which the various species will be described 
in detail both morphologically and ecologically A few typical 
species were described and their life history explained, showing 
the extraordinary modifications which the vegetative system has 
undergone to suit the needs of life in rising and falling water 
-and in rapid currents The vegetative organs consist large!) of 
modified roots forming thallus-like bodies, and bearing leafy or 
floral endogenous shoots, and branching themselves in on exo- 
or endo genous manner The conclusion was drawn that the 
endo- or exo genous origin of an organ or a branch is a 

£ henomenon of an adaptive nature in these plants, and to a 
tige extent in others also The adaptive modifications of the 
structure, such as the gradual reduction, through a senes of 
forma, of the shoots andleaves, the increased multiplication of 
the shoots by vegetative budding, the reduction of tilt number 
of flowera per shoot, and the change Lo anemophily, the increased 
dors! vent rail ty and other characters, were shown to be rather 
correlated with the nse and fall of the water than with the 
velocity of the stream In conclusion, some of the more general 
questions of morphology were discussed in the light of the 
observations mode on these plants. 

Prof Douglas Campbell (California) gave a short account of 
work m progress on the development of tne flowers and embryos 
of various species of Araceu: 

The materials for the author’s investigations were collected 
mostly in Jamaica, and include species of Dieffenbachia % Agfa 
enema* Philodendron and Anikurtum A study was also made 
of Lynchitm of Pacific North America. 

A otudy of the development of the ovule indicates that the 
primitive form is axial, as in other low monocotyledons, the 
early development of the embryo-sac follows the ordinary type 
Later there is a multiplication of the antipodal cells, and the 
•oc becomes filled with endosperm at an early stage The ovule is 
often massive, and there u a marked development of mucilage 
accreting hairs upon the funiculus and the base of the nucellus. 
In all forms ao far examined the embryo is destitute of a 
ouspentor, and the cotyledon is very large, sometimes suggesting 
the SCUtellum of the gross embryo 
The forms with a single carpel are probably most primitive 
and most nearly related to the other low monocotyledons. 

Mr G Dowlcer gave a description of the sand dunes between 
Deal and Sandwich, with remarks on the flora of the district 
The author in this paper gave an account of the formation of 
the dunes and mud banka, claiming for them the reclamation of 
the large tract of sand from the sea, mostly since the Roman 
occupation of Britain He referred to the Acts of Parliament 
passed prohibiting the destruction of the mat grass, which con 
tributea so largely to the preservation of the hills, and lamented 
that nothing waa done to prevent the wholesale gathering of Sea 
hdly by men who ruthlemly destroyed it by taking it away to 
sen. He recounted his long experience and knowledge of the 
district, dating back to his schoolboy days with the Rev J 
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Layton, a distinguished botanist of Sandwich He particularised 
the following rare or characteristic plants as denizens of the 
hills Allium viftM/e, A compactum* Poa bulbosa* Htppopkae 
rhamnotdes* Siftnt eontca* Orobamcke caryophyllacea, Lepidtum 
latifohum , and on the salt marshes, AtripUx pedunculate* 
Franktma fevts. Aster Tripoli urn* and Potypouon mmspcHmsis 
The author added a list of oxer 300 species or flowering plants 
to be met with in the district 

Misa Dale (Cambridge) presented a paper on intumescences 
of Hibiscus vtiifohus 

The plants on which -the observations were made were grown, 
directly or indirectly, from seed from Somaliland The in 
tumescences, which vary in sue and shape, occur on the leaves, 
stems, green parts of the flower, and on the young fruit Some 
are entirely colourless , others are green at the nose. On the 
leaf the intumescences are either purely epidermal or portly sub 
epidermal, and on the stem the outgrowths ore more complex 
and usually larger 

A number ot seedlings were planted m separate pots, and 
allowed to grow under identical conditions. They all de¬ 
veloped intumescences, and were all very much alike When 
each hod about nine or ten leaves, and was beginning to flower, 
the plants were placed under different condition*, ana examined 
at the end of six weeks. 

The experimental evidence points to the conclusion that the 
intumescences are pathological, and ore due neither to insects 
nor lo fungi, but to the direct effects of environment The form 
ation of outgrowths appears to be caused by excessive moisture 
combined with a hign temperature If the temperature is low 
the plants do not appear to have strength to form them Hie 
production of outgrowths seems to be a response on the part of 
the plant to insufficient transpiration 

POSSlL Plants, &c 

Prof Bertrahd (Lille) described the structure of'a stem of a 
ribbed Sigillarta The specimens of Sigilland hitherto described 
anatomically aft; species With a smooth brtk, biA no account has 
so for been published of the structure of ah undoubted Sfyi/faria 
lielonging to the Rhpttdolcpis section. The species described by 
Prof Bertrand exhibits external characters recalling those of 
Sigillaria tloHgata The primary Wood, which forms a continuous 
nng, agrees with that of the stems previously described as ZW//0 
xyfan \ it is enclosed externally by a zone of secondary wood The 
primary xylem is characterised by the prominent ridges or points 
on its external face, the projecting points corresponding with the 
grooves on the surface of the stem In the immediate neigh 
bourhood of the origin of a leaf trace, thi small tracheal elements 
form a median band in the middle of a sinus on the foots of the 
corona. Each leaf trace passes outwards through a medullary 
ray of the secondary wood, it consists solely of primary ele 
ments. The author compared his specimen with Sigtllana 
spinulosa and With Diploxyion stems from Halifax, Oldham and 
Burntisland The central cylinder of the ribbed Sigt/forta 
differs from that of a Phanerogam in the manner of origin of the 
leaf traces, and in the structure and centripetal development of 
the primary wood 

Prof F E. Weus (Manchester) communicated a paper on a 
bisenal Haloma belonging to the genus lAptdapkfaias 

At the Bristol meeting of the British Association; Dr D H 
Scott exhibited photographs of this Halodta from tfce'Hdugh 
Hill Colliery, Stalybridge, and pointed out the agreement of Its 
structure with tb&t of Lepidodendroti fuhginosum of Williamson 
Dr Scott hod generously allowed the author to undertake the 
further examination of the specimen, and this confirmed the 
identity of the internal structure of the Hplama with that of 
Williamson's Lapuiodendran fuhgtnosum s 

The same structure is shown dlso by sUfet of the ordinary 
multiseriate Halonfias, which, as Kldttob^ Ottd Fotpntt bfive 
shown, belong undoubtedly to the genus LepUephfaUs Stems, 
therefore, showing the structure of Lspidadendnm Jubginatum* 
Williamson, should be referred to the genus Lepvfapklofos 

The fruiting branches of this genus, however, termed Hafamm* 
or halonial branches, have usually a number of rows of spirally 
arranged tubercle*. The Hough Hill Hatmsm has only two 
rows of tubercles, hence it would by some palseobotanuts be 
classed as Ulodendroid, but it seems better to call it a ** bueriol 
Halonie J* rfnee the name of Hmlooia has been reserved fay 
Kidston and others for the fruiting branches of Lefidaphlmas, 
and also because its elevated tubercles distinguish It from the 
usually depretoed Ulodendroid scars. 
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The author described two specimens of btsenal Halomas 
showing on the surface LuUdopkmoi leaf scars, In support of the 
view that the Hough mil specimen may be regarded as a 
fruiting branch of Ltp id tf k lebs 

Mr G Sewajd showed some nucTophotographs, and gave 
a brief account of a new genus of Pabeozotc plants. 

The description of this genus, which represents a new type of 
Cycadofilices, was founded on a single specimen in the Binney 
Collection of Cool-meaxurr Plants. The specimen consists of a 
s mall piece of stem, unfortunately without the cortical tissues, 
with the structure of the primary and secondary wood very 
clearly preserved A strand of primary xylem, i 9 cm In 
diameter, occupies the axial region , this consists of large iso- 
diametric or slightly elongated tracheids with muHuenaie 
bordered pits, associated with parenchymatous tissue, the narrow 
protoxylem elements occur at the margin of the primary stele, 
winch is, therefore, of exarch structure Surrounding the primary 
stele there 11 a broad cylinder of secondary wood exhibiting 
anatomical features characteristic of Cycadean sterna Leaf 
traces, connsting of long tracheids intermixed with parenchyma, 
are given off from the periphery of the primary strand 

The features of most interest in the anatomy of this stem are 
(k) the manner of origin and behaviour of the lad traces, (2) the 
exarch structure of the primary xylem , and (3) the structure of 
the large primary tracheids. The author placed the genus among 
the Cycadofilices, and compared it with Hderangium and other 
Palaeozoic genera, also with Lygodtum and other recent plants. 

Mr A. CL Seward also gave a rhumt of his recent work on 
the Jurassic flora of Britain The Lower Oolite rocks exposed 
in tne cliff section between Whitby and a few miles south of 
Scarborough have long been famous as affording rich collections 
of fossil plants, which enable us to form a burly accurate idea of 
the chief characteristics of the Jurassic flora. Plants from the 
Yorkshire coast are Qbuadaqjjy represented in most of the 
English qnuseuras asj yell as, in continental collections. The 
Ferns and Cycadean genera constituted a large proportion of the 
vegetation, with an abundance of one or two species of Eqnu 
set it as and a few conifers , no trace of undoubted Angiosperms 
has so far been discovered The account of the flora includes a 
description of the more important types, a general comparison 
of the English species with recent plants, and remarks on the 
characteristics and distribution of the Lower Oolite floras. 

The mine author, in conjunction with Mist J Gowan, gave an 
account of the morphology and geolugtcml history of the maiden 
hair tree {Ginkgo The chief points dealt with in the 

paper may be summarised as follows — 

(1) Ginkgo bttboa ,—The history of our knowledge of Gtnkgo, 
its external features and peculiarities, the variability in form 
and structure of the leaves, the structure and morphology of 
the male and female flowers; pollination and fertilnation of the 
ovule, the development ana structure of the embryo, the 
anatomy of the seedling and adult plant, comparison of Gtnkgo 
with other genera, and its place in the plant kingdom 
(2) Fossil Gmkgoactae —A general conaderation of the evidence 
available towards an account of the past history of Ginkgo and 
closely allied plants., a comparison of Gtnkgo with various 
fossil types from Palaeozoic, Mesozoic and Tertiary horizons, 
the geographical distribution of Ginkgo during the Mesozoic 
and Tfduery epochs. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

GaVIAIMR.—T bft following IS the speech delivered on 
November 9 by the Pubkf Orator, Dr Sandys, in present¬ 
ing Prof, Somerville^for the complete degree of Master of Arts 
honoris emus** 

Agri culturme profeisorem nostrum pyimum, auspkiu opiums 
nupar olectum, Universitaiis totius nomine hbenter salut am us. 
Satutamus virum, prim urn per sex an nos ret rosticac expenentia 
probe turn, delude per quinquennium smentiae stndns et domi 
et p er egr s axcoltum, virum non modo nomismaie non uno 
honorific* dooMum, sed attain doctor!* titulo inter Monacenses 
gumma cum lauds oraatum , virum demque et Societal! Regiae 
Edmond et JSodetati Lumaeanae Londinend in perpetuum ad- 
scriptuuu Olim injar Edlnenaes primus rei ml vest ns praeceptor, 
delude in Univerritate Dunelmensi agri culturme professor primus 
const!tutus, nuper eodem cum titulo e Boreal! Bnianniac regione 
ad nos (dicker devectus est Vlri Ulis auxilio rei rustierne 
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sdentia, ohm ab ipsoTullio seneclutis inter \oluptates numemta 
nunc demum ctiam luventutis nostrae inter studia locum diu 
sibi debitum sine dubio vmdicabu 

Duco ad vos Willblmum Somervii lb. 

Mr Shelford Bidwell, f R.S , has been approved for the 
degree of Doctor of Science 

An Isaac Newton Student in Astronomy and Physical Optica 
wdl be elected next term The studentship is worth 200/ a 
year for three years. Candidates must be Bachelors of Arts who 
are under the age of twenty five Applications are to be sent to 
the Vice Chancellor between Janoaiy 16 and 26, 1900 

Prof Somerville will give an inaugural lecture on “Some 
aspects of the hearings of Science and Education on Practical 
Agriculture "on Friday, November 24, at noon, in the Chemical 
Theatre 

A report proposing a new scheme for the Mathematical Tripos 
has been issued to the Senate Among other changes, it suggests- 
the abolition of the time honoured "order of ment** in the 
Tripos list 

By the will of the late Mr Cornelius Vanderbilt, 01 New 
\ork, Yale University receives 100,000 dollars, and Vanderbilt 
University 50,000 dollars 

Sir Michari Hicks Beach, Chancellor of the Kxchequcr, 
spoke on the subject of commercial education at the Mansion 
House on Friday last In the course of his remarks he referred 
to the University of London, and said that ihe reorganisation 
offered an opportunity to a " pious founder " to graft upon the 
University a faculty of commerce in which the study of all sub¬ 
jects belonging to commercial education shall be encouraged 
lie pointed out that there is no part of the world in which there 
are greater chances At the present time of puihing our trade and 
commerce than in the empire of China, and yet there is no 
civilised part of the world tne language and history ami customs 
of which are so absolutely unknown to the vast majority of our 
people If it were possible to expend a comparatively small sum 
in extending a knowledge of these things in connection with a 
faculty of commerce in tne University, more might lie done to 

S remote British trade and commerce in China than will ever be 
one by extracting concessions from the Government of China, 
many of which, tne speaker added, will confer benefit upon 
nobody except the promoters who try to float them into- 
companies. 

The ninth annual report of the Technical Instruction Com¬ 
mittee of the City of Manchester shows that steady progress 
was made during the year ending last ironth The large scale 
of the operations of the committee may be judged by the fact 
that the payments made m connection with the Municipal 
Technical School amounted to 16,7961 The expenditure on 

capital account to meet various charges in respect of the new 
building was 26,531/ , making a total sum of 97,061/ expended 
for this purpose up to last March The receipts from the 
Exchequer Contribution Account (Customs and Excise) were 
iSiSW And the amount raised from the rales was 7585/ The 
new estimates provide a sum of 3^,000/ for building purposes 
during the current year in connection with the technical school 
in course of construction. The total sum now borrowed upon 
capital account for providing technical schools in Manchester 
is 140,000/ When the new municipal technical school is com 
pleted, Manchester will possess one of the finest buildings in 
the country for carrying on the work of technical education 
For the equipment of the building alone a loan of 59 025/. has 
been sanctioned by the Local Government Board Referring 
to the subject of secondary education, the committee remark — 
11 The enactment during the past session of Parliament of 4 
measure establishing a Board of Education cannot but be satis 
factory, however much it may fell short of finality, to all those 
who are sincerely Interested in the advance on sound line** of 
secondary and technical education, since it creates for the first 
time a real and responsible Minister of Education, and unifies 
the various branches of education—elementary, secondary and 
technical—under one controlling authority It will unqucstion 

ably promote tfre efficient working of ihe technical schools by 
the measures which it will take to place the secondary education 
of (he country, now so lamentably deficient, upon a sound and 
mtufectory basis, without which no technical education worthy 
of the name can be carried on ” 
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SOCIETIES AND ACADEMIES 
London 

Physical Society, November 10 —Ordinary meeting held 
in (he Physical Laboratory of the Central Technical College 
(by imitation of Prof Ayrton) —Prof Lodge, K R S , President, 
in the chair —Mr F S Spiers read a paper on contact elec 
tncity The object of the paper was to determine, in a more 
satisfactory manner than has hitherto been attempted, the part 
played by the medium in the potential difference which arises 
when two dissimilar metals arc put in contact The tint ex 
pen men ta were made with a piece of apparatus used by Profs. 
Ajrton and Perry about twenty years ago This apparatus, m 
which the metals in contact are capable of a rotation or iSo v about 
a vertical axis, and are placed between two vertical Inductors con 
nectod to a quadrant electrometer, was afterwards considerably 
improved, and the compensation arrangement of Lord Kelvin 
was Introduced so as to measure the potential differences by a 
null method The metals first used were platinum and cine, 
but on account of the low melting point of the latter metal it 
was replaced by aluminium In order to try and remove the 
air sheets which cling to the surfaces of the metals, the tube 
was repeatedly heated and exhausted The potential difference 
between the plates was found to gradually fall as this was done 
It was proved that this was due to the oxidation of the alu 
minium, for on cleaning its surface the original effect was again 
obtained Attempts were then made to remove the oxygen by 
displacing it wnh nydrogen , but after four washings with pure 
dry gas and at low pressures there was still enough oxygen 
left to completely oxidise the aluminium 1 he oxide of alu 
minium is not decomposed by hydrogen at a bright red heat 
It was therefore decided to substitute iron and burn out the 
oxygen with hydrogen by encasing the lower part of the ap 
paratus in a copper tube, and heating to bngnt redness with 
a blowpipe flame By this means the value of the Volta 
effect between iron and platinum in an atmosphere of 
hydrogen was found to be o*6 of a volt, the platinum 
being positive to the iron This result 11 different both in 
magnitude and sign to that obtained when air is the medium 
The Chairman said he had given the subject of contact electricity 
lK>me attention during the last fifteen years, and the author had 
performed a valuable series of experiments which he should have 
liked to have seen done several years ago He had always felt 
that a vacuum would never get rid of the condensed air films. 
The burning out process used had provided the most trustworthy 
results upon the subject Dr Lehfcldl pointed out that the 
action of hydrogen upon ferric oxide was a limited one, and that 
it was impossible to bring about complete deoxidi&ation in that 
manner At a dull red heat the ratio between the water vapour 
and oxygen present is about 20 to 1 Prof Perry expressed his 
Interest m the experiments, but mid that they hAd not affected his 
opinion upon the nature cf the Volta effect Prof Arms! rong said 
he was not wholly satisfied with the results, although a substantial 
approach to a solution had been made The auLhor had fully 
realised the difficulties of the experiments, but he hod treated 
the matter as a surface gas effect, and had not guarded against 
moisture. Gases must be both dirty and moist before chemical 
action can take place, and we cannot expect to amve at a 
solution of the problem untd we have removed not only oxygen 
but dirt and moisture. It is impossible to completely exhaust 
the apparatus, and a numher of moleculei must always be left 
which is more than necessary to produce the Volta effect 
Moisture can never be got nd of by exhaustion The method 
erf Dewar of using liquid oxygen or liquid hydrogen would get 
tid of gases and water vapour, and in this manner it would be 
possible to perform experiments which could be regarded as 
final If the effect disappeared at low temperatures it might be 
urged that the temperature was too low for it to be produced 
The author must have been dealing with combination effects, 
for it had been proved that hydrogen alloyed both with 
platinum and iron at a dull red neat Mr Cooper said he 
would like to see ^the experiments repeated offer pre¬ 
cautions had been taken to remove nitrogen from the apparatus. 
Prof S P Thompson said he had recently taken part in a dis 
cussion upon the subject with some earnest followers of the old 
contact theory They uphold that the property of metals which 
determines the potential difference when two are put in contact 
fs as fixed ana definite as other physical properties, such as 
density, and that the potential difference observed in air is 
approximately the same as the true potential difference 
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It has been agreed to call the former the apparent poten¬ 
tial difference Prof Thompson said that according to 

Pellat the real Volta effect was near to the effect ob¬ 
served in air In circuits formed of metals there are other 
electromotive forces of the order of a millionth of a volt 
The chimical electromotive forces in a circuit are of the order 
of a volt The value of the Volta effect derived from thermo 
dynamical considerations concerning the Peltier effect is much 
smaller than observed chemical potential differences. If, how¬ 
ever, we take into account not only the Peltier effect but also 
the Thomson effect, we will have other terms entering into the 
equations which may tend to give a value more nearly equal to 
a volt Prof Thompson said that in observing chemical 
E M F 1 the Peltiet effects did not come Into tne question 
because of their smallness compared with the value of the 
chemical effect Prof Perry pointed out that the Peltier effect 
was not distinct from the Volta effect, but was simply the dif¬ 
ferential coefficient of it The Chairman said that if a circuit 
containing Peltier effects were treated thermodynamically as if it 
were a reversible heat engine, we could arrive at an equation 
connecting the value of the Peltier effects with the rate of 
change of the whale electromotive force in the circuit with 
temperature The electromotive force which changed was not 
necessarily the Volta effect Prof Perry said he thought it 
was. Prof Ayrton suggested that an advance might be made 
in the theoretical side of the question if the Chairman were 
to put in willing his objections to the statement that the EM F. 
concerned was the true Volta effect The extent of the Peltier 
effect proves the variation of the Volta effect with temperature , 
but because it is small it does not necessarily follow that the 
Volta effect is small Where the Volta effect is a maximum or a 
minimum the Peltier effect vanishes. The experimental work 
of the paper did out go far enough to convince him of the nature 
of contact electricity Before we can hope to prove anything 
with respect to the two theories, we must oe able to get a cyclic 
change of events, that is to say, we musL be able to change our 
surfaces and media in a perfectly definite manner so as to be 
able at any time to return to the particular state from which we 
started Prof Everett said that as the variation in the potential 
difference between two metals in a medium was probably due to 
alow chemical action which caused the metals to become less 
and less susceptible, he should expect that changing backwards 
and forwards from one medium to another would give to the 
potential difference an oscillatory variation gradually becoming 
smaller and smaller The Chairman said he would like to ace 
experiments showing a cyclic effect similar to that mentioned by 
Prof Ayrton The difficulty m these experiments fs to avoid 
chemical action Chemical action is not necessary to get the 
Volta effect The effect would be greatest in dry gas. Moisture 
tends to reduce the effect, and that is why its presence is ua 
important Prof Callcmiar expressed his Interest in the surface 
character of the effect and its Independence of the manner in 
which the plates were touched Dr Stansfield suggested gold 
as a suitable melal to be experimented on because of its non 
oxidisabilitv Mr Spiers, m replying, referred to Dr Lehfeldt’s 
assertion that the whole of the oxygen cannot be removed by 
hydrogen In his experiments, however, there was very little 
feme oxide and a large quantity of hydrogen, and although it 
was possible that all the oxide was not reduced, still a targe 
portion of it was. The experiments were to be earned on, and 
attempts would be made to get a cjclic effect —A paper on 
the heat of formation of alloys was postponed until tne next 
meeting 

Manchester. 

Literary and Philosophical Society, October 31 —*Prof 
Horace Lamb, FRS., President, in the chair —Dr. Broad- 
bent introduced the subject of the well at Gigglesvick, known 
for the ebb and flow of its water, and asked whether an explan 
ation of what Is known locally as the “ silver thread" could be 
offered by any member The well consuls of a stone cistern, 
at the top and back of which the water enters from the GkEte* 
wick Scars, there being two small outlets about half way down 
each side of the tank and opposite each other Under certain 
conditions there appears extending through the water, from one 
outlet to the other, a thread apparently formed of air Prof. 
O Reynolds suggested that the phenomenon might he explained 
by the Inflow producing a circulation of the water haring its 
vortex parallel between tne two outlets, the redaction 01 pressure 
thus permitting a passage of air from one orifice to the other — 
Mr J Cosmo Melvill 'communicated a paper Jay Mr Peter 
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K nm, *«ntliled' 4 ^Hynwnopmra^-OrieataHa j or, contri 
ft,to a ‘knowledge of the ■ H yrtcnoptera Of the Oriental 
soolo p tonl region. Part ix The Hymenoptera of the 
Khasfc HiUs. Second paper "—A paper *' On the question 
of Irish influence on early Icelandic literature, as illustrated 
by the Irish MSS in<the fiadMan Library ” was read by Miss 
Winifred Faraday {communicated by Mr, F J Faraday) 

Paris. 

Academy of SoUnoca, November 6 —M van Tieghem in 
the chair —Researches on the diamines piperazine, by M 
Berthelot The heats of solution of anhydrous diethylene 
diamine and its hydrate are given , and also the heats of com 
bastion and 'formation* and of neutralisation with hydrochloric 
add —On some characters of the diamines deduced from their 
neutralisation, by M Berthelot -‘-Preparatibn and estimation 
of glycogen, by M. Armand Gautier The author had observed 
that when a slight excess of mercuric acetate is added to an 
animal or vegetable extract, dilute potassium carbonate solution 
being added at the same time to keep the liquid neutral, the nitso 

f [enow bodies are pearly whplly precipitated Liver or muscle 
■ treated with boiling waJet, aid the/liquid pressed out on 
cloth The neutralised liquid is concentrated by rapid boiling 
to half us bulk The exact quantity of mercury solution u 
then added, the precipitate separated by a centrifugal machine 
The clear liquid is acidified with acetic acid and poured into 
alcohol, when crude glycogen is precipitated The method is a 
quantitative one, ioODgrams^ef fresh human liver giving 20 5 
grams of glycogen, and of rabbit’s liver 14*0- grams* Glycogen is 
apparently dissolved by water, but filtration through porcelain 
shows that the glycogen is not really dissolved, as toe whole of 
the sugar is found on the outside of the filter, pure water only 
passing through. Its •capper redutaag power is slightly less 
than that wf anhydrous glnenee (97*8 100) —On the theory of 
the hydrmnhc brake in guns, by M Vallier —On the mass of 
the cubic decimetre of water, by MM Ch Fabry, J Mac 4 de 
Lepinay and A. Perot The authors have shown in previous 
papers now to measure the dimensions of a quartz cube in terms 
of a wave length of light as a unit of length, and now give a 
method^for-obtaining, by*a photograph of the fringes, the 
exact deviations of opposite faces from parallelism These 
curvevtogether-with the absolute thickdess «t one point, give 
the mean thickness corresponding to the pair of faces considered 
The resulti of measurement of the mass of water at 4* G dis 
placed by this cube show that the mass of iooo cc. at 4 0 is 
21 4 mgr less than I kilogram, showing a remarkable agree 
ment with an unpublished result of M Chappms (1 kgr -24 
mgr ) obtained by a different method.—Micropbontc regutra 
lion of the beat of chronometers, by M Alphonse Berget The 
apparatus described, consisting of a small Hughes microphone 
working a relay, gave clear curves very easily read The 
methodhse the advantage of suppressing the personal error in 
reading the chronometer, and also renders it possible to apply 
the method of coincidences with mat accuracy to eh#" com 
partsttWf a Chronometer and a pendulum It 11 also possible 
In this way to make one chronometer govern several pendulum 
clocks.—dfctbt who ^cavity Mduced by* the Becquerel rays, 
by M P Curie and Mme M P Curie A disc of an inactive 
substance, placed immediately over a radio active substance 
(polonium or radium), acquires the property of emitting 
Becquerel rays, and rendering air capable of conducting. The 
activity so induced increases with the time of exposure 
to the radium, but tends to a limit Discs of various 
Substances were- tried-rzinc, aluminium, brass, lead, plaUnum, 
bismuth, nickel, paper, banum carbonate, bismuth sulphide— 
but the effects produced were all of the same magnitude Ex 
periments ware marie showing that these results cannot be 
explained by the>assumption of an actual transference of the 
rooto-active material, miner as powder or vapour, but that there 
really extols an induced radio-activity —Remarks by M Btc- 
qnerel on the preceding paper —On the spectrum of radium, 
by M Eug Dctnarfay As the barium-chloride gained in radio¬ 
activity new rays appeared in the spectrum, which it would 
appear reasonable io attribute to the radiating dement. In the 
latet sp eo bwtns prepare^ by M. and Mme Curie, besides the 
spectra of barium, platinum, lead and calcium, were fifteen 
new lines, the most marked being one A« 38147. 4683*0, and a 
nebulous band haviiw A»46*7 4 as a centre —Electrical repro 
doetkm of Sevan's ^urei, obtained by the aid of liquid layers, 
by M- P de Keen —Transformation of styrolene litfo meu 
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styrolene under the influence of light, by M Georges Lemoine 
A quantitative study of this isomeric change, Including the 
effect of the thickness of liquid layer, nature of the radiations, 1 
temperature,—On nriCybrienmn dioxide, by M^Marcel GulchartL 
Pure MoO f can be prepared in several ways, by the action of 
molybebe anhydride upon ammonium molybdate, by betting 
ammonium molybdate alone, or by the electrolysis of fused 
molybdtc anhydride, ra all cases the final purification from un 
changed molyidiownhydride beinp effected by washing with 10 
percent sods aeluUoo*, which gives much better results than 
the ammonia solution used l>y previous workers —On rham 
rnnose, by MM Sharks anti -Gebrge* TVinrct Xnnthorham ' 
inose, which on hydrolysis gave* nliimately rhametine, rham- 
nose and galdctos^, by careful treatment with very dilute 
sulphuric acid gives an intermediate sugar, rhammnose, besides 
galactose and rbnsossa The fertnerit zhOmnoae gives better 
yields of the new .sugar, whoso oomposition is G ] |H tt .O M , its 
hydrolysis being represented by the equation 

CisUasOiu + aligO^ RGtH^tfrbamnose) + C^HuO^galoctosc) 

Rhamninote Is Wevorptatory, [■}„ = - 41 0 , and melts with some 
decomposition at 140° Its reducing power is one third that of 
glucose, and it is not fermentable by yeast With sodium 
amalgam it gives rhamninite, Ci S H u 0 14 , from which dulcite and 
rham nose are obtained ’bydyarolysts. G elect omc and mucie 
acids are produced mi oxidation by nitric acid —Researches on 
the progressive development of essence of bergamot, by M 
Eug&ne Charahot—On a new disease of carnations, by M 
Louis Mari gin —On the actual state of the volcanoes of 
Southern Furope, hy M MatteuccL — On the innervation of the 
pancreas, by MM E Wertheimer'and L. Lepage. 

Amsterdam 

Royal Academy of 8cieacea, September 30 —Pro. 
Van de Sande Bakhuyzen in the chior —Prof Beyennck, on 
the production of indigo from wood (Tsatu tinctoria) The 
generally accepted opinion that wood contains the glucosidc 
indicun Is erroneous. The ehromoeene, present m all growing 
parts of this plant, n indoxyl C a lLNO in the free state Poly 
gonum tinctorium and Indigoftra uptostariiya on the other hand 
contain indican, which can be split up into indoxyl and sugar by 
a peculiar enzyme, present m the species, but absent in the 
woad, by certain bacteria and yeasts and by boiling with acids 
The woad, as an 11 indoxyl plant,” when exposed to the vapour 
of ammonia in a confined atmosphere, at once produces indigo 
blue, whereas Indigofera Uptost and Polyg tifnt os “indican 
plants” do not become blue by the action of ammonia, the 
indigo enzyme being destroyed by it. “Indican plants” can, 
however, be converted into dead “indoxyl plants” when 
slowly killed by the exclusion of air, which is Deal performed by 
complete submersion in mercury If then exposed to alkaline 
vapour and extracted with alcohol, which dissolves the 
chlorophyll pigment, they hecome dark blue. Indigo plants 
do not contain a peculiar oxydase, but produce some alkali when 
slowly dying in tne air —Prof liakhuis Roozeboom commum 
cated the results of an inquiry, made by Dr W Reinders, con 
cermngthe mixture crystals of HeI a with IlgRr 3 The melted 
mixtures of these substances solidfy into a continuous senes of 
rhombic mixture crystals. No chemical combination takes place 
The temperatures of solidification show a minimum at 59 per 
cent Mol Hg Br r Below 127“ the mixture crystals change from 
rhombiCtyellow ones into tetragonal red ones. Moreover, the tran 
sition temperature vanes within a transition interval, which has 
been studied down too* partly in the optical way, partly through 
crystallisation of the mixture crystals out of solutions With 
due allowance for the composition of the two kinds of co 
existing mixture crystals, the Call of the conversion temperature 
is in accordance with the laws of diluted solutions Prof 
Bakhiu* Roozeboom also presented, on behalf of Dr Ernst 
Cohen and Dr G van Eyk, a paper entitled “ The enantio 
tropy of tin (II ) "—Prof. Lobry de Bfuyn presented, on behalf 
of Mr H Bijl and himself, a paper on isodialdane, a substance 
analogous with cone sugar (These communications will be 
Inserted in the Provi ding * )—The following were further pre¬ 
sented for publication In the PrtcudtMgs (a) by Prof Bakntus 
Roozeboom, 00 behalf of Dr Ernst Cohen, a paper entitled, 
“ On a new kind of transition elements (sixth kind) ” ; (A) by 
Prof. KamerUngh Chinee, on methods and apparatus employed 
*in the cryogen laboratory,” and (1) on benalf of Mr Fats 
Hasenoehrl, “ Die Diclektridtats constants von verflUsngtcm 
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Stlckoxyriul unri Sauerstoff” , (2) on behalf of Dr W van 
Bemmelen, a paper on spasms In the earth’* magnetic force. 
Dr Van der Stole, correspondent of the Section, showed 
some seismograms and magnetngnuni il lost rat Inc Mr Van 
Bemmelen’s paper Magnetlcal curves, obtained by means of 
a self registering instrument, exhibit oscillitions of the same 
kind as those observed on photographic lines produced by 
seismographs of various patterns, which oscillations are known 
as earthquake motions, pulsations and tremors. Seismographs 
have been in actual use for a few years only, while magnetical 
curves have been known for a period of about twenty years , the 
latter may, therefore, be considered more sufficient data for an 
investigation into these oscillations by statistical methods than 
the former Dr Van Bemmelen has investigated those move 
menu of short duration, which he calls “spasms,” and also the 
oscillations of a well defined xigxaggy description and longer 
duration, viz. pulsations. In both phenomena the author nax 
found well marked diurnal and annual variation*, but no connec 
tion between their frequency and cos mica I causes can be traced. 
Dr Van Bemmelen has also tried to investigate these move 
meats by means of a very sensitive lufilar, which inquiry takes 
a great deal of lime and trouble, because it is not possible to 
ynftke this instrument self registering, owing to the enlarged 
4 une scale and the lack of sensitiveness of the photographic 
paper This inquiry bj ocular observation has hitherto not 
yielded any definite results. ^<0 By Prof Hubrecht, on behalf 
>f Dr J, F van Bemmelen, a [taper entitled “ Results of a 
comparative inquiry m|o the palatine orbital and the temporal 
region of the skull of the monotreinata.'*— (<f) By Prof V A. 
Julios, on behalf of Dr A. Smlts, a paper entitled “On de 
creases in the tcnsioq of solution vapours at 0° ” The previous 
experiments with the micromanometer on solutions of NaCI, 
ROH and sugar were repeated, and it was again found that 
the molecular decrease of vapour tension increased with the 
concentration The inquiry was then extended to 
CuS 0 4 and KNO* In the case of ll r S0 4 and CuS 0 4 the 
molecular decrease of vapour tension increased with the con 
•ccntration 1 while, on the contrary, in the case of KNO a the 
decrease of vapour tension became smaller on the concentration 
Incoming greater — (*) By Prof Cardmaal, on behalf of Mr 
1 C Bes, a commumquion concerning the formation of the 
-ultimate equation — (/) By Prof Zoayer, on behalf of Prof W 
Llnthoven, a paper on the theory of the capillary electrometer 
The mechanical friction in the capillary tube and the resistance 
of the circuit influence both time relations of the capillary 
electrometer The amount of either of these influences has 
been measured The experiments show that in many capillary 
electrometers the influence of the resistance of the circuit is Car 
surpassed bv that of the mechanical friction Hermann's theory 
of the capillary electrometer is rejected — (^) By Prof Van der 
Weals, on behalf of Mr h H J Cunaeus, a paper entitled 
“ Refractivity determination as a method of inquiry into the 
composition of the coexisting phases in the case of mixtures of 
acetone and etheT ” The inquiry comprises, besides the deter 
ruination, by Lord Rayleigh's method, of the refractmty of 
some mixtures of H t and CO* also the determination of the 
•refractivity of the vapour above various mixtures of acetone and 
ether, in order to derive therefrom the composition of the co 
existing liquid and vapour phases with the appertaining pres 
sure —Prof I lag a showed a negative, obtained by means of 
Uran rays, yielded by the “ A r preparation from dc llaervi 
manufactory {IVted hm , August 1899) 
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THE APPLICATIONS OF THERMODYNAMICS 
TO CHEMISTRY 

Traitf tUwuntair* de MJcam<nu chimiqut y fontUt sur la 
Thtrmodynamiyut Par P Duhem. 4 vols Vol 1 pp 
VHl+299 f VOl II pp.^78, vol Ml pp. 380, vol IV pp 381 
(Pans Li brume scientifique, A. Hermann, 1897-1899) 
ROF DUHEM’S treatise on the thermodynamic 
potential is so well known that little or nothing 
need be said in introducing another work from the pen 
of the same wnter dealing with thermodynamical 
considerations 

The study of the laws of combination and dissociation 
is intimately connected with that of such physical pro¬ 
cesses as evaporation, liquefaction and solution To 
this subject the not over appropriate title of “ chemical 
mechanics” ( mdcamquc chimtqut) has been given in 
France 'While Berthollet sought an explanation of the 
fundamental phenomena in the laws of motion combined 
with the Newtonian hypothesis of molecular attractions 
and repulsions, Sainte-Claire Deville referred the pnn 
cipies of u chemical mechanics" to thermodynamical 
considerations, and thanks to the labours of Hort9mann, 
Moutter, Gibbs, Helmholtz and a large number of other 
physicists, there has sprung up that wide field of in¬ 
vestigation which has given the present book its title of 
41 chemical mechanics founded on thermodynamics,” or 
more briefly, chemical thermodynamics 

It is not with special applications alone that Duhem 
deals The greater portion of the first volume and 
part of the second are occupied with thermodynamics 
proper, and constitute, to our mind, the best treatise on 
thermodynamics that we have seen An introductory 
section contains a summary of the more important 
mathematical and dynamical theorems and principles 
required at the outset, and this should be helpful to 
students 

In his preface the author calls attention to the great 
difficulty of giving a perfectly rigorous and logical ex¬ 
position of the laws of thermodynamics, and claims only 
to have attained the degree of precision usually adopted 
in treatises on physics A comparison of Duhem’s 
work with the heterogeneous mixtures of experimental 
results, mathematical formula: and veiled assumptions 
which commonly have to do duty as text-books on thermo¬ 
dynamics, will show that the author has really advanced 
a long way in making the subject clear and intelligible 
No better illustration Of this can be cited than the careful 
precautions taken to avbid premature assumptions with 
regard to thermpmetric scales in the treatment of perfect 
gases In these days of widespread education in 41 general 
elementary science” such terms as 44 a perfect gas ” and 
<( absolute temperature” bid fiur to become by-words , 
but bow many B S&'s either of London or of our provincial 
universities can give correct definitions of them ? If this 
point were tested, we venture to predict that in the vast 
majority of cases the first term would be defined by 
reference to the second, and the second by reference to 
the first, and if the circular nature of this reasoning were 
pointed out, the graduate under examination would have 
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to take refuge in considerations respecting molecules, 
about whose nature and mode of motion he knew 
nothing Moreover, apart from Charles's law and the 
difficulties connected with it, comes the question as to 
whether or not the definition of a perfect gas is to include 
Clausius’s hypothesis as to the constancy of one (and 
therefore both) of the specific heats Here again the 
question is considered most explicitly 
Another feature of Duhem'9 treatment is that while 
the old familiar v s t tno receives full consider¬ 
ation, generalised coordinates are introduced from the 
very outset, and the significance of such coordinates is 
explained by illustrative examples as far as possible 
To one feature, however, we must take exception, 
and that is the retention m Duhem’s equations of 
the useless E (synonymous with the English J) 
standing for the “ mechanical equivalent of heat,” 
as it was once, and unfortunately often still is, 
called This quantity is nothing more or less than 
the work measure of the specific heat of water at a 
certain temperature, and the equations of thermo¬ 
dynamics m no way depend on the specific heat of water 
The absolute unit of heat is the unit of work, and with 
this unit E must be replaced by unity As 1 ’rofc 
Poynting remarked in his address to Section A at Dover, 
“ the real superiority of the work measure of specific heat 
lies in the fact that it is independent of any particular 
substance, and there is nothing whatever hypothetical 
about it.” 

In this respect the work unit of heat stands on a much 
more rational footing than the universally adopted dual 
systems of so-called 41 absolute units ” of electricity and 
magnetism, which are not independent of the medium, 
and whose dimensions moreover are incompatible 

As regards Duhem's two chapters on stability, we 
can only wish they had been before us when first learning 
thermodynamics, as we should have been saved the 
trouble of thinking out for ourselves conclusions similar 
to those here expounded, after vainly attempting to 
follow the arguments of the text bookB and to apply 
them to a Tripos rider , now the whole matter appears 
before us in a clearer light than it ever did previously 

The last part (Book 11) of volume 1 deals with false 
equilibria and explosions By “false equilibria” {faux 
iqmhbres) are meant states of equilibrium which can 
be realised experimentally, although the conditions of 
equilibrium of conventional—or, as Duhem calls it, 
“ classical thermodynamics arc not satisfied They 
are analogous to the equilibrium of rough bodies in 
statics, in configurations which, in the absence of friction, 
would have been impossible This analogy has led, in 
Duhem’s hands, to the development of an extremely 
elegant mathematical theory of false equilibria and ex¬ 
plosions based on the introduction of a function which 
the author calls the “friction” (U frottement) of the 
system This function is entirely distinct from that 
which represents viscosity, but when it is introduced into 
the equations of the system, along with the thermo¬ 
dynamic potentials, Clausius’s inequality for irreversible 
cycles fd Q/T >0 is satisfied In a diagrammatic repre¬ 
sentation, the line of true equilibrium is bordered on 
either side k by a region of false equilibrium. When the 
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representative point just falls outside this region the 
conditions required for the occurrence of an explosion 
admit of a simple geometric interpretation 

In the second volume, Book m deals with change of 
state, dissociation, and the triple point, much of the 
latter matter will be familiar to those who have read the 
author’s “ Thermodynamic Potential ” Book iv deals 
with the critical point, the principle of James Thomson, 
Van der Waals’s and allied formulae, and the principle of 
corresponding states, specific heats of fluids, and adia¬ 
batic expansion of vapours Book v treats of dissociation 
in mixtures of perfect gases In the third volume, Book 
vl deals with the thermodynamic potentials of a homo¬ 
geneous mixture, solution, osmotic pressure, the hypo 
theses of Van’t Hoff and Arrhenius, and the law of 
Guldberg and Waage. Book vn contains a full investi¬ 
gation of the general problem of solution, the chapter 
dealing with double salts being of much interest, 
especially the graphical representations. In the fourth 
volume Book vm is devoted to the consideration of 
double mixtures, including the thermodynamic theory 
of distillation, while an account of Willard Gibbs’s theory 
of the statics of heterogeneous systems in Book ix con¬ 
cludes the treatise. In this last book the law of phases 
is established, and the different degrees of variance of a 
system are considered separately, actual instances of the 
systems in question being cited. A separate chapter is 
devoted to the properties of univanant and bivariant 
systems. As Duhem points out, the whole of this theory 
is based on 14 classical u thermodynamics where 44 friction M 
is left out of account, as is also capillary action 
The treatise, taken as a whole, shows what vast pro¬ 
gress has been made in expressing the laws of mixture, 
combination, dissociation, and chemical transformation 
generally, in terms of a single potential function of 
generalised coordinates, and thus placing chemistry 
and chemical physics on a similar footing to dynamics 
The essentially mathematical treatment is not the 
least valuable feature of Duhem’s work. Thermo¬ 
dynamics is quite as capable of being regarded from a 
purely mathematical standpoint as dynamics or hydro¬ 
dynamics, but hitherto its mathematical aspect has not 
been exhibited so prominently as it ought to be. The 
inclusion of descriptions of details of experiments would 
have broken the continuity of the theory, and such 
details can be far better studied in the original papers to 
which abundant references are given in footnotes Indeed, 
the present work appears to be in many respects a 
model of what such a treatise ought to be In any 
special problem certain hypotheses are first made , these 
should be clearly pointed out, and attention specially 
drawn to them. From these hypotheses certain conclu¬ 
sions are drawn by mathematical reasoning, and lastly we 
have references to the evidence derived from experiment 
as to the accordance of these conclusions with observed 
facts. So long as a substance is regarded as a purely 
mathematical abstraction, it may be defined by any 
hypotheses whatever as to the form of its thermo 
dynamic functions, and a Thermodynamics based on 
hypotheses convenient for purposes of calculation would 
possess the same interest to mathematicians as a Hydro¬ 
dynamics which ignores viscosity and capillarity or a 
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Geometry of any particular non-Euclidian space But it 
would appear that the conclusions do largely represent, 
either exactly or as approximations, the results of ex - 
penment, and the subject thus assumes a physical 
reality 

It is difficult in writing on such a subject as the present 
to avoid, quite unintentionally, 44 smuggling 0 doubtful 
assumptions into the midst of an argument without de¬ 
clan ng their nature. As we all know the late Clerk 
Maxwell was much addicted to this practice, the gaps in 
his reasoning having afforded fruitful material for later 
investigators When we consider the variety of sources 
from which the subject-matter of the present treatise has 
been compiled, we can only congratulate the author on the 
measure of success he has achieved in admitting only 
perfectly ngorous deductions based on explicitly stated 
hypotheses 

We cannot close this work without some reflections as to 
the relative progress that has been accomplished by the 
two schools in explaining the properties of matter, the one 
by means of the thermodynamical potential, and the other 
by the application of dynamical principles to the indi¬ 
vidual molecules of bodies Molecular dynamics has 
given us equations representing, under certain conditions, 
the fact that sfQ/T is a perfect differential , but there is 
still a something we have not got to the bottom of in 
every kinetic theory of matter, as applied to thermo¬ 
dynamics W e have as yet discovered no dynamical 
theorem of sufficient generality corresponding to the 
uniqueness of temperature, or establishing the fact 
that under the most general possible conditions the 
entropy of a system tends to a maximum The ques¬ 
tion—Can the irreversible phenomena of thermo¬ 
dynamics of a body of finite size be accounted for by 
applying the equations of a conservative and re¬ 
versible dynamical system to its individual molecules 
without making some special assumptions ?—has never 
been completely answered To deduce the second 
law from the equations of the kinetic theory im¬ 
poses restrictions on the systems to which the con¬ 
clusion applies where no such restrictions exist m the 
law itself Even the very question of applying statistical 
methods at all to systems of molecules endowed with the 
property of perpetual motion requires careful considera¬ 
tion, since our statistical theories are so largely based on 
our experience of every-day phenomena—events by their 
very nature irreversible. One may thus be led to wonder 
whether Prof Duhem’s 44 friction n may )>ouibly involve 
the existence of some molecular property which prevents 
molecular motions from being represented by the equations 
of what in the author’s own nomenclature may be styled 
“classical” dynamics, and which introduces irrevers¬ 
ibility into the motions even of individual molecules 

From a mathematical point of view the theory of the 
thermodynamic potential has attained far greater perfec 
tion than any theories based on molecular hypotheses 
that have been suggested up to the present, whatever 
the future may bring forth is another question While 
thermodynamics originated in this country from the 
discoveries of Joule, it now hardly receives so much 
attention from Englishmen as it deserves. Profi 
Dubem’s treatise, by showing the wide range of pheno- 
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cnena which come under its scope, even omitting (as 
he does) thermo-electric phenomena and thermo-elasti 
city, cannot (mil to attract students to this fascinating 
branch of mathematical physics. G H Bryan 

THE CONTINUITY OF THE ERYTHREAN 
RIFT VALLEY 

Siconda SpediMione Bottego VOmo Vtaggto d'Esplor- 
ai stone nelF Africa Orientate By L Vannutelli and C 
Citerm Pp. xvi + 650, 11 plates, 9 maps, and 

numerous illustrations. (Milano Hoepli, 1899) 

HE Erylhrean Rift Valley has been proved con 
tinuous across forty degrees of latitude from the 
Jordan to the south of Kilima Njaro, except for a 
possible break of about 250 miles between Lake Rudolf 
and the basin of the Hawash Whether the valley is 
broken in that district depends on the course of the Omo 
and its relations to the river known as the Ntanam, 
which flows into the northern end of Lake Rudolf The 
name Omo was introduced into geography by Ldon des 
Avanchers in 1858, for a river which drains part of the 
southern slope of Abyssinia, a little to the west of 
Menelik's capital at Addis Abeba The river had been 
known long before, for it is the Zebd of the seventeenth- 
century Jesuit missionaries The upper part of its course 
was described by Ludolf in his “ New History of 
Ethiopia" (1681) from information supplied by the Abba 
Gregonus But the lower course of the river was quite 
unknown Ludolf believed that it flowed eastward and 
entered the Indian Ocean near Mombasa 

Bruce in the following century accepted this hypo¬ 
thesis and called the river the “Zebd or Quilimancy, 1 ’ 
the latter being an old name for the Ozi, a river which is 
a parasite of the Tana. 1 

But in the present century Frederick Ayrton and 
Antoine d'Abbadie claimed the 7 ebd as one of the head- 
streams of the Nile. This view was supported by 
Petermann, who held the Zebd to be a tributary of the 
Sobat, and by Bonala, who believed that it flowed into the 
Victoria Nyanza, and was therefore the remotest source 
of the Nile «Hams, McQueen, Schweinfurth and Cecchi 
on the contrary supported the theory that the Zebd 
belonged to the Indian ocean drainage, and rendered 
this view more plausible by identifying the Omo as one 
of the sources of the Juba. In 1889 and 1890 a fresh 
explanation was introduced by Teleki and von H6h net's 
discovery of Lake Rudolf, and Borelli's descent of the 
Omo towards that lake, into which native rumour 
asserted that the nver flowed The work of these 
travellers seemed to disprove both the old theories , 
but Dr Donaldson Smith, after his important journey 
to Lake Rudolf in 1895-6 again advocated the con¬ 
nection of the Omo and the Juba. What was known of 
the levels of the three rivers seemed fatal to this idea, 
and in a review of Donaldson Smith's book in Nature 
(July 1, 1897) it was maintained that the Omo and the 
Juba could not be connected, and that u the Omo must 
continue as the Nianam and flow into Lake Rudolf” 

1 Bract m quoted on p. 4 of tbe ar tttnt vork u having rtgarded tht Ztbd 
m oem of Uw nttd ilwti of tbe Nile, but tbit vu ocuy tht view of aome 
of hit tdiion. Bmm hleutlf dW not reach ibt Z*bt, ba dots not appear 
to mwttoB 4t hi hb xmimtlre, and Ms map marks It aa saparetad from tha 
NIU tribmariaa. 
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In order to settle this long controversy Vittorio 
Bottego, an explorer well known from his work in the 
Juba basin in 1891-2, proposed An expedition which was 
fitted out under the auspices of the Italian Geographical 
Society Thanks to the energy of this Society, Bottego 
staited in October 1895 from Barawa on the Somali 
coast at the head of a powerful caravan of four European 
officers, 250 natives, 120 camels, and 300 mules 
The expedition left Barawa in October 1895, and 
marched across Italian Somaliland, along a route 
parallel to the river known to geographers as the Juba 
The authors, however, speak of it as the Fiume Gan ana, 
which being interpreted is the 11 River River ” 

The first long halt was at Logh, the pnncipAl com¬ 
mercial centre in the Juba valley After building a fort 
and a trading station at that town the expedition crossed 
the “ Flume Ueb ” (which also means w River River ”), and 
marched north-westward up the course of the principal 
tributary of the Juba The explorers found that this 
river dwindled rapidly, and long before they reached its 
head found that it could have no connection] with the 
Omo Leaving the Juba basin, the expedition care¬ 
fully explored Lake Abbaia, which it isjproposed to call 
Lagho Regina Marghenta, and then proceeded to its 
main objective the Omo The river was'reached near 
the point to which Borelli had tracked it from the north 
Bottego, after his former expedition, inclined to the view 
that the Omo was one of the Nile tributaries, but after 
following the river for some distance westward it suddenly 
bent southward, became the Nianam of von Hohnel, and 
entered Lake Rudolf The Omo problem was settled 
While resting in the food country at the northern end 
of Lake Rudolf, the expedition mapped its western 
shores, and collected much fresh information regarding 
the Keshiat, who are described under the name of the 
Gheleba This interesting tribe was first described by 
von Htthnel From the facts and figures given by 
Vannutelli and Citemi it appears probable that the 
people are Nilotic negroes, allied to the Njempsians, and 
altered by Galla intermixture 
After mapping the western shores of Lake Rudolf the 
expedition proceeded up the second river, which von 
Hflhnel had described as entering the northern end of 
the lake. The existence of this river has, however, been 
denied. Bottego’s party followed the river, which it is 
proposed to rename the Fiume Maunzio Sacchi, to the 
north-west, but its course is short, and the expedition 
climbed the water-shed into one of the tributaries of the 
Sobat For this tributary the authors propose to restrict 
the name of Juba They followed this river to the 
north west until it left the Ethiopian highlands near its 
junction with the group of nver* that unite to form the 
Sobat They traversed the swamps of this region to a 
point some forty miles from the old Egyptian station of 
Nassur Having thus settled the relations of the Sobat- 
Juba, tbe expedition returned to the Abyssinian high¬ 
lands on the home trail They entered the Sajo country, 
which is ruled by one of Menelik's governors Bottego 
sent a polite request for permission to return to Massowah 
either across the Amhara province around Lake Tsana, 
or through Shoa, or by any route which might be 
suggested The expedition was invited to visit the 
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Abyssinian chief at Jellem, where it was received with 
great state, but two days later Bottego's Abyssinians 
were invited to desert, and in the night twelve men 
escaped, taking away two cases of cartridges At day¬ 
break the Italians found their camp surrounded, they 
attempted to cut their way to open country, and were 
attacked. They fought with desperate courage against 
overwhelming odds. Bottego was killed, Citemi was 
wounded and captured, and Vannutelli compelled to 
surrender Fortunately Major Nerrazzini was then in 
Addis-Abeba arranging the final details of the peace 
which had been concluded between Italy and Abyssinia. 
At his intervention the two officers were promptly 
released, and they returned to Europe through Addis- 
Abeba, where they were courteously and sympathetically 
received by Menelik 

Meanwhile the second part of the expedition had 
fared as disastrously I)r Sacchi had left the main 
party at Lake Stefanie, and crossed the Borana country, 
intending to reach Lake Abbaia by a new route. But 
his party had a fight with a force of Abyssinians a uttle 
to the south of that lake. Sacchi was killed, apparently 
on February 7, 1897 Part of his diaries have been 
recovered, and they contain many interesting notes on 
the geology of the country traversed. 

In spite, however, of these disasters, the results of the 
journey were of great importance, and they are admir¬ 
ably summarised in the present volume, which has been 
written by the two survivors Vannutelli and Citemi. The 
book is interestingly written , the incidents are graphic- 
ally related , and the details are sufficiently full to be 
of great scientific interest Geographically the mam 
achievement of the expedition was the final solution of 
the Omo problem, and proof of the unity of the northern 
and southern parts of the Erythrean Rift Valley The 
basins of lakes Stefanie, Abbaia and Zuai connect the 
well-marked depressions of Lake Rudolf and the Hawash 
The atlas that accompanies the volume is not only a 
complete revision of the geography of the region, but 
contains extensile new surveys. Ethnographically, 
the expedition has collected much new information 
regarding the little-known Somali and Galla clans of the 
Juba country and of the mixed Nilotic-Hamitic races 
around the northern part of Lake Rudolf The zoological 
collections, in spite of losses, were very large, and have 
been previously described in a senes of reports by 
specialists, and in the present volume there is a general 
summary of results by Prof Gestro. 

The geological collections made by the expedition are 
described by d’Ossat and Millosevich, who from Dr 
Sacchi’s notes have been able to prepare a geological 
map of the Omo and Upper Juba. The meteorological 
records, which seem to have been very carefully taken, 
are edited and discussed by Dr Peyra, The present 
volume 11 therefore not only a narrative of an adventurous 
expedition, but a most important contnbution to the 
geography and natural history of Eastern Africa It 
not only confirms Bbttcgo’s reputation as one of the 
most daring and successful of Italian African explorers, 
but thews him to be a man of wide scientific sympathies 
and attainments. His friends have at least the consola 
tion of knowing that his life has not been laid down 
in vmfeL J W G. 
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MODERN SURGERY 

Surgery a Treatise for Students and Practitioners 
By Thos. Pickenng Pick, Consulting Surgeon to Sl 
G eorge's Hospital Pp. xix + 1176. (London Long¬ 
mans, Green, and Co , 1899.) 

T is always a matter of satisfaction when a senior 
member in any profession writes a text-book, for the 
seniors who have attained to a high position have had 
unrivalled opportunities of practice which renders their 
opinions of the greatest value Mr Pick is therefore to be 
highly commended for the completion of his self-imposed 
task The book contains, he tells us, the substance of 
the lectures which he has delivered at St George's 
Hospital for fifteen years, and is the outcome of bn 
expenence as a hospital surgeon and teacher of surgery 
for nearly thirty years It is worthy of comparison 
with the world renowned text-book of surgery written 
by Enchsen, which has hitherto been the most satis¬ 
factory of all the English surgical works, and it 
bean the comparison well, for it is wntten on very 
similar lines. Mr Pick's treatise has the advantage of 
being an original work, whilst Sir John Enchsen's has 
been adapted repeatedly to present needs, and however 
skilfully such adaptations are made they lack somewhat 
of the savour which first gives a successful book its 
vogue Mr Pick's work, too, is contained in a single 
volume, whilst Sir John Enchsen’s, by a process of 
incorporation and the requirements of successive editions, 
has become two bulky volumes. 

Mr Pick has brought his book to a most successful 
issue It contains a dear and concise account of modern 
surgery, not overweighted by detail, and yet sufficiently 
full to be an accurate guide both to the student and to 
the medical practitioner who can only afford a single 
work in each department of his profession. Mr Pick is 
old enough to have been educated in the days of sup¬ 
purative surgery, but his actual practice has been earned 
out m the modem operating theatre and wards where anti¬ 
septic surgery reigns supreme. He is able, therefore, to 
contrast the old with the new systems, and one of the 
charms of his book is the skilful manner m which he 
selects the good points in the practice of the older 
surgeons and adapts them to the present rigime 
Where all is good it is difficult to select one article 
more than another for praise, but the influence of the 
great surgical school attached to St George's Hospital is 
perhaps best marked in the chapter on diseases and 
injunes of the head , whilst Mr Pick's acknowledged 
eminence in connection with the surgical diseases of 
children, and in fractures and dislocations renders his 
remarks on these subjects of especial value. 

The surgical pathology throughout the work is quite 
consonant with modem teaching, and such errors as 
may be present are rather errors of omission than of 
commission The recent summer has shown how large 
a part gnat bites may play in the production of cellulitis 
amongst the poorer and less healthy inhabitants of 
towns. There is no mention of ossifying sarcoma of bone, 
or of Pime’s fracture , whilst in describing the diatheses 
or “ complexions ” it would be more accurate to speak 
of them as being characteristic of persons predisposed 
to tubercle rather than of the tuberculous individual 
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The sections on actinomycosis and syphilitic disease of 
joints might be advantageously recast and made some¬ 
what fuller, whilst M tensing ” as a synonym for u tighten,” 
and 44 sorbefacient ” for 11 causing resolution ” are certainly 
as ugly as they are unwarranted 
The book is illustrated by 440 drawings, of which 
the majority have been executed by Dr Harvey Gold¬ 
smith, some from preparations or drawings in the museum 
of St George’s Hospital, others from rough sketches 
m^de by Mr Pick himself The drawings for the most 
part fulfil their purpose of illustrating the text, but in 
Fig 6 the veins appear to be situated external to the 
skin, whilst the drawings of the mocmain and lever 
trusses in Fig 338 are too diagrammatic to be useful 
The book has a good index, and concludes with an 
appendix containing a description of the various methods 
of amputation This appendix might have been rendered 
additionally serviceable by the introduction of a section 
upon prothetic appliances D’A P 


OUR BOOK SHELF 

Elements of Prcctse Surveying and Geodesy By Mans 
held Memman, Professor of Civil Engineering in 
Lehigh University Pp 261 (London Chapman 
and Hall, Ltd New York Wiley and Sons, 1899 ) 

This book will be useful not only to undergraduates 
attending Prof Mernman's classes at the well known 
Lehigh University, but to all who may be engaged m 
carrying out accurate or geodetic surveys. It is clearly 
written, methodically arranged, and well illustrated , and 
the problem at the end of each section seems well 
designed to test the student’s knowledge 

In Chapter 1 the laborious method of least squares is 
explained, and the most important processes for the 
comparison of observations are described Chapter 11 
deals with precise plane triangulation, the measurement 
of horizontal angles, the adjustment of the angles of a 
triangle and the computations Chapter 111 is devoted 
to base lines, their measurement and reduction to sea- 
level, \ steel tape, from 300 to 500 feet long, is recom¬ 
mended as a convenient apparatus for the measurement 
of base lines, and instances are given of the excellent 
results that have been obtained with it in the United 
States. In its favour are its portability and the moderate 
cost at which accuracy of measurement can be secured 
by its use Chapter iv contains useful sections on 
accurate levelling and the adjustment of M a level net” 
In Chapter v the field operations necessary for the 
determination of aximuth, latitude and longitude are well 
described, and it may be noted that a good sextant is 
held to be preferable to a transit theodolite for taking 
altitudes of a star In Chapter vi there is a slight 
sketch of the attempts to determine the form and size 
of the earth from that of Eratosthenes to the measure¬ 
ment of the Lapland and Peruvian arcs by the French 
Academy This is followed by sections on the solution 
of geodetic problems on the supposition, first, that the 
earth is a sphere, and then, Chapter vu, that it is an 
oblate spheroid. In the latter case Clarke’s elements 
of the spheroid are used for the calculations Chapter 
via deals with projections, including the polyconic pro¬ 
jection adopted in the United States , and Chapter ix is 
a brief but dear account of the various operations con¬ 
nected with the practical work of geodetic tnangulation 
In Chapter x there are short discussions on the figure of 
the earth considered as a spheroid, an ellipsoid, an 
ovaloid and a geoid, and in Chapter xi there are tables 
sufficient for the solution of the problems given in the 
volume 
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Prof Merriman’s book contains frequent references to 
the valuable publications of the United States Coast 
Survey, which are not always easily accessible, and the 
American meter is used in the tables and calculations. 
But this does not lessen its value as a treatise on the 
elements of precise surveying and geodesy that may be 
profitably used for instructional purposes in this country 

C W Wilson 

Experimental Science {Physiography Section I ) By 
R A Gregory and A T Simmons, B Sc pp VIII + 
332 (London Macmillan and Co, Ltd , 1899.) 

THib is one of the school books called into existence by 
the alterations which have been made by the Depart 
ment of Science and Art in the syllabus for elementary 
physiography A clear perception of the needs of both 
pupils ana teachers is evident throughout, and the high 
standard which the authors have set themselves in pre¬ 
vious works of a similar character is thoroughly mam 
tamed The book is $0 planned that it is well adapted for 
the new arrangement whereby the subject may be taken 
in three stages, by candidates for engagement as pupil 
teachers,and pupil teachers in their first and second years , 
and it also includes most of the subjects of the Oxford and 
Cambridge Junior Local examinations in experimental 
science Though treating a considerable range of sub 
jects, and keeping examination requirements well in 
view, the book is by no means sketchy, but indicates 
very clearly the significance of the progressive series ot 
experiments described Many of the experiments are 
suitable for performance by the pupils themselves. The 
illustrations are both numerous and good 

Tito Nena 1 Bachi da Seta 3a edizione con note e 
aggiunie di Francesco Nenci Con 47 incision! e 2 
Tavole Pp xu-h&oo (Milano Hoepli, 1909.) 

This is a compact little manual which seems to have 
first appeared in 1883, and has now arrived at its third 
edition The portrait of Prof T Nenci forms the frontis¬ 
piece, and the other plate illustrates the ventilation of a 
silkworm establishment The text illustrations are good, 
seme of them occupying a whole page The book is 
divided into seven parts, dealing with tne natural history 
of the silkworm , tne “bachena,’ or silkworm-breeding 
establishment, races and rearing , diseases of the silk¬ 
worm , degeneracy and regeneration , outlay , properties 
of silk, &c , and other silk producing Lepiaoptera. But 
the book is chiefly intended as a practical manual, and 
the last chapter gives little more than the names of a few 
of the best known silk-producing Saturnudie, though the 
cocoons of two of these are illustrated W F K. 

Types of British Animals By F G Aflalo Pp. xx + 
29a (London Sands and Co, 1899 ) 

This well illustrated and very readable addition to the 
“Library for Young Naturalists” is likely to become a 
favounte with boys Technical terms are reduced to 
a minimum, thougn room has been found for necessary 
explanatory paragraphs The first eight chapters describe 
types of British quadrupeds and whales, ana are followed 
by eight chapters on birds. After single chapters on 
British reptiles and amphibians, with six on British 
fishes, invertebrate life is considered in the concluding 
six chapters bpiders and insects are described by Mr 
C S Colman. The familiar and chatty style which is 
adopted throughout will be sure to capture a boy's atten¬ 
tion, and eventually set him observing for himself We 
hope the author’s appeal to his readers to burn their 
catapults may prove successful, but we have our doubts 
The eight foil-page plates and thirty one illustrations by 
Mr Caldwell not only add to the attractiveness of the 
voJume, but will prove useful in enabling the reader to 
recognise living specimens. 
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LETTERS TO THE EDITOR 

[ The Editor dots not hold himself responstblo for opinions ox 
pronod by kts correspondents Nottkor can ko undertake 
to return t or to correspond with tho writers of rojoctod 
manuscripts intondod for this or any other part of NATURE. 
No notice is taken of anonymous communications ] 

Stockholm International Conference on the Explore 
tion of the Sea 

The publication of a portion of the report of the Stockholm 
Conference in Nature of November 9 (p 34)flhtiwt, 1 nuppote, 
that the matter is now open for discussion by scientific men , 
and it is certainly desirable in that case that marine biologists 
and others interested in Fisheries investigation should express 
their opinions on the resolutions, and especially the recom 
mendauon, of the delegates. I feel sure that those gentlemen 
who attended the Conference and took part in drawing up the 
report will not consider such discussion ungracious, or that we 
who criticise are in any way wanting in appreciation of their 
labours. It 11 because we recognise the great importance which 
this report, with its senes of resolutions, ought to have that 
we think it worth while to urge that some parts of it should 
receive careful re consideration 
Although one may cordially approve of many of the resolu 
tioni pawed by the delegates, still the report is certainly In 
some respects a disappointing document, and there is internal 
evidence to show that this is the result of compromises which 
were perhaps inevitable, but which have probably led to the 
omission or what might have been a valuable programme of 
work. 

Last summer, when the arrangements for the Conference were 
announced, hopes ran high, and it was very naturally and con 
fidently anticipated that the report, when issued, would contain 
strung recommendations to the Governments concerned involv 
mg the use of sufficient boats and men to carry out a definite 
scheme of biological investigation during a definite period For 
surely what we need most at the present time in the interests of 
more exact fisheries knowledge is the nearest possible approxi¬ 
mation to a census of our seas— beginning with the territorial 
waters. Most fisheries disputes and differences of opinion are 
due to the absence of such exact knowledge 

If anything approaching a census or a record of trustworthy 
fisheries statistics had been taken fifty years ago, it would now 
be invaluable to fisheries inspectors, superintendents and local 
Mthoritlcs, as well as to biologists. Our successors will justly 
reproach us If with our increased knowledge and opportunity 
we let the twentieth century commence without Inaugurating a 
scheme of practical work which will give us the desired 
statistics. 

The Stockholm report unfortunately says nothing to the point 
in regard to all this. In place of asking for boats and men, it 
urges—in the only recommendation of the Conference (“ Reso¬ 
lutions textuelles,” p. 12, C>—the establishment of a "central 
bureau," in which the work will apparentl} in large part be that 
afa physico-chemical laboratory 

I nope I shall not be misunderstood in this. I do not under¬ 
value the importance of hydrographic work in its connection 
with the fisheries (and I am only considering it in that connec 
tion at present) as carried on of late years, chiefly by the Scandi 
navians j but it is curious how in this report the obvious, 
primary, txological investigations are passed lightly over and the 
secondary physico-chemical work in the cent ralbureau is strongly 
recommenaea. Part of the report is called a programme of 
work, but it contains no definite programme of biological work 
I suppose it may be Said, all that wifl be arranged in time at the 
central bureau, but in the meantime an opportunity is lost If 
nothing but an International Committee and a central bureau is 
asked lor, probably that (at most) is all that will be obtained, 
and & is not all that is noctssary In my opinion, what we want 
at the pr es ent time is not conferences, or committees, or a central 
bureau, so much as boats and men, and work at sea, 

W A. Herdwan 

Croxteth Lodge, Liverpool, November 16 

P.S.—I see Mr Allen’s letter in to-day’s Nature On the 
whole he seems to regard the report with more favour than I do , 
but on moet; points we are in agreement It le certainly curious 
to omit the English Channel and the Insh Sea from an investiga 
lion in the interests of the British fisheries. 
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The Meteors of Blela'o Comet 

With your permission I should like to call attention to the 
possibility of a return of the Andromedes meteors on or about 
November 23 A consideration of the period of the shower* 
as deduced from all its known returns, had some time back led 
me to the conclusion that this year was more likely to be 
favoured with it than last. The Cut that it was not seen last 
>ear is, as for as it goes, In support of my contention But* 
of course, the stream may take leas than a year to pats the 
point of the intersection of the orbits, in which case tne earth 
ma> very possibly not pass through it at this return of the 
meteors. E C Wiius 

South Kadwello, Norwich Lodge, Ipswich 


Mr Wilms’s inference that some Bielan meteors may be 
viable this year seems quite in accordance with the historical 
facts of the stream The parent comet was observed between 
1772 and 1852, and its mean period from twelve revolutions 
was 6 71 yean If this also represents Its mean orbital time 
since 1852, perihelion would occur In September 1899. Bur 
the last four observed returns from 1826 to 1852 averaged 6 62 
years, which would indicate perihelion at the end of January 
1899 On the whole it seems highly proliable that when the 
earth crossed the cornel's orbit in November 1B98 It was too- 
far in advance of the cometary nucleus for any meteoric shower 
to result It also appears likely that at tne meeting, now 
imminent, of the earth and cometary orbit, the former will en¬ 
counter a section of the stream too far in the wake of the 
comcL for it to be very thickly sirewn with Its material How¬ 
ever, this remains to be seen The apparition of a fine shower 
of these meteors on November 23, 1892, sufficiently proves that 
the period of thirteen yean intervening between the rich dis¬ 
plays of 1872 and 1883 did not exactly represent two returns- 
of the same part of tne meteoric group In 1872 the earth 
passed through n section of the stream following the comet, 
while in 1885 it encountered a part preceding the comet In¬ 
tervals of twenty years (equivalent to about three periodical* 
revolutions of the comet) seem favourable to recurrences of the 
meteoric shower as 11 was observed in 1798 and 1838 (including 
two periods of twenty years) and In 1872 and 1892 I think 
the next brilliant return of the meteors will certainly occur in 
1905, and that a minor display is very likely to be visible in 
1899 If so, the meteors will appear in the early evening of 
November 24 next, the longitude of the node being 243* 2 
According to the investigations of Schulhof and Abelmann, 
the planet Jupiter will greatly disturb this meteoritic stream In- 
about March 1901 and cause a minus displacement of the node 
to the extent of 6° 2 This means that in 1905 the shower will) 
make its apparition on about November 18 
November 15 W F Den vino 


RECENT DEVELOPMENTS OF WIRELESS 
TEIEGRAPHV 

T HE efficiency of the system of wireless telegraphy 
developed by Mr Marconi has recently been put to 
some striking tests, with results which are in every re¬ 
spect satisfactory During the yacht races for the 
America Cup, descriptive reports of progress were sent 
by wireless telegraphy from the Grande Duchesse, on> 
which Mr Marconi had his apparatus installed , and as 
many as four thousand words were transmitted by this 
means over distances up to thirty miles in the course of a 
single afternoon 

The method of sending the reports of the yacht races 
is described by the Scientific American to have been as*, 
follows — 1w The foremast of the Grande Duchesse carried 
an auxiliary mast of sufficient length to give the desired 
vertical height of 120 feet to a wire, which reached from 
a short yard on the mast to the table of the operating 
room below, on which the sending and receiving apparatus 
was placed A similar wire was suspended from the 
foremast of the Dennett Mackay cable steamer, which was 
anchored near the Sandy Hook lightship, the starting 
and finishing point of the races, and also from a jnast at 
the Navesink Highlands The cable ship and the High* 
lands had temporary cable connections .with New York. 



November 23, 1899] 


NATURE 


79 


The Grande Duckesse accompanied the yachts over the 
•coune, and the momentary details of the race, as 
•observed from her decks, were flashed to the cable ship, 
from which they were sent over the cable to New York, 
and thence telegraphed throughout the world n 
Before leaving the United States Mr Marconi gave 
some demonstrations of his system to naval officers and 
technical experts appointed to report upon its value in 
naval warfare. With the instruments he had available, 
perfect communication was kept up between the cruiser 
New York and the battleship Massachusetts when the 
vessels were thirty-five miles apart , and messages were 
exchanged over a distance of ten miles with a torpedo 
(boat travelling at full speed 

An even more striking demonstration of the utility of 
wireless telegraphy was given as we went to press last 
week It appears from a letter communicated by Maior 
Flood Page to the Times , that when Mr Marconi left 
New York he cabled to the office of his company in 
London that he would speak to the Needles from the 
steamship St Paul on tneir arrival in English waters 
The vessel was expected to pass the Needles about 10 or 
11 o'clock on Wednesday morning, and Major Flood 
Page arrived there on the previous evening, when All 
Arrangements for communication were made On 
Wednesday morning, he writes 

** We sent out our signals over and over again, when, in the 
moat natural and ordinary way, our bell rang It was 3.45 p.m 
4 Is that you, St Paul*' ‘Yes.' ‘Where are you?’ 

1 Sixty six nautical miles away ' Need I confess that delight, 
joy, satisfaction swept away all nervous tension, and In a few 
minutes we were transcribing, as if It were our daily occupation, 
four cablegrams for New York, and many telegrams for many 
paru of England and France, which hxn been sent fifty, fort) 
five, forty miles * wireless,’ to be despatched from the Totland 
Bay Post Office " 

Upon the vessel itself a Transatlantic Times was 
printed by the ship's compositor, and the subjoined ex¬ 
tract from this novel newspaper is of interest in connec¬ 
tion with that given above 

“ Through the courtesy of Mr C Marconi, the passengers on 
board the St Paul are accorded a rare privilege—that of recelv 
ing news several hours before landing Mr Marconi and his 
assistants have arranged for working tne apparatus used in re 
porting the yacht race m New \ ork, and ore now receiving 
■despatches from their station at the Needles. War news from 
South Africa and home messages from London and Paris ore 
being received The most important despatches are published 
■on the opposite page As all know, this is the first time that 
such a venture as this has been undertaken A newspaper 
published at sea with wireless telegraph messages received and 
printed on a ship going 30 knots an hour 1 This is the 52nd 
'voyage eastward of the St Paul There are 375 passengers on 
board, counting the distinguished and extinguished The days 
runs have been as follows —November 9, 435 , November to, 
436; November 11,435, November ia, 434, November 13, 
431, November 14, 414 1 November ie, 412, 97 miles to 
Needles at 13 o'clock, November 1 j Bui Jenna — 1 50 p m 
— First signal received, 66 miles from Needles. 3 4a— 
'Was that you, St Paul* l 50 miles from Needles 2 50.— 
Hurrah 1 Welcome home 1 Where ore you? 3.30 —40 
miles. Ladysmith, Kimberley, and Mafeking holding out well 
No big battle 15,000 men recently landed 3 40 —At Lady¬ 
smith no more killed Bombardment at Kimberley effected the 
destruction of one tin pot. It is felt that period of anxiety and 
strain u over, and that our turn has come. 4.0 —Sorry to say 
the U.S A cruiser Charleston is lost All hands saved.” 

In addition to the messages above-mentioned, the 
Times states that passengers availed themselves of the 
instruments to send greetings to fncnd9 in England and 
America, and when the St Paul was forty miles from 
shore in one cose arrangements were completed by a 
passenger for a supper party in town upon the night of 
the arrival of the American Line express at Waterloo 
Station 
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This interesting development of wireless telegraphy 
solves the problem of the communication of a ship wan 
the shore, so far as ocean liners are cone emed , for there 
should be no difficulty in installing the necessary ap¬ 
paratus, or in training officers to work it Now that 
3uch results have been obtained, advantage should be 
taken of the system as a means of communication when¬ 
ever opportunity affords. 


SOME RECENT WORK OF THE MARINE 
BIOLOGICAL ASSOCIATION 


O NE of the most important tasks which can be under¬ 
taken by the staff of a sea-side laboratory is the 
exact description of the relations between the fauna of 
the neighbourhood and the external conditions. Excel¬ 
lent anatomical work can be performed, as it is habitually 
performed in all the vanous marine atations which now 
exist, by naturalists who are unable to live continuously 
at the sea side In many cases a short visit to a suitable 
locality will enable an anatomist, aided by the knowledge 
and experience of skilled residents, to collect in a short 
time material for the most complete study of a species 
from the anatomical point of view But many compli¬ 
cated problems connected with the breeding of marine 
animals, and others, equally complex, which anse from 
even the most superficial study of their distribution, 
can only be solved by continued observation extending 
in many cases over years , and such observations can 
only be conducted by resident naturalists, with the 
resources of a properly equipped laboratory at their 
command 

It is well known that officers of the Manne Biological 
Association have for years been engaged in the study of 
questions connected with the breeding of fishes and other 
marine animals The last number of the Association's 
Journal contains a report of some 180 pages, illustrated 
by sixteen charts, which shows that Mr Allen, the 
Director of the Plymouth Laboratory, is fully alive to 
the need for continuous and careful study of the way in 
which the fauna of the neighbourhood is distributed 
The report deals with the strip of sea-bottom which 
runs from a point just west of the Eddystone Lighthouse 
to the Start, at a depth of from about 28 to about 35 
fathoms 

A careful description of the nature of the sea-bottom 
throughout this area is gr/en, and a useful suggestion is 
made as to the possibility of a uniform nomendature, by 
which descriptions of the character of a sea-bottom 
may be made more dearly intelligible than they are at 
present 

The bottom deposit is washed through a senes of sieves, 
with apertures varying from 15 millimetres to o 5 mm , 
and a distinct name is given to the material which rests, 
upon each of these sieves, if the deposit is washed through 
them in order Six kinds of material are thus recognised, 
from 11 stones,” which will not pass through a sieve with 
perforations of 15 mm diameter, to 44 medium sand" 
which remains on a sieve with a mesh of o 5 mm The 
matenal which passes through apertures of o 5 mm 
diameter is separated into two portions by being shaken 
up in sea water Anything which settles m one minute 
is spoken of as 44 fine sand," anything which remains m 
suspension after one minute is spoken of as 14 silt ” 

When a deposit has been separated in this way into 
constituents or different degrees of fineness, the various 
constituents are dned and weighed, and the weight of 
each, expressed as a percentage of the total weight of the 
sample of deposit, is given for each locality 
This method of describing the texture of a sample of 
the sea-bottom is simple, and not very laborious The 
♦generaladoption of such a method would certainly make 
it easier than it is at present to compare descriptions by 
vanous wnters 
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A short geological account of the various sands and 
gravels obtained is given by Mr R H Worth, together 
with a determination of the CaCO a (which m these 
deposits is nearly all of organic origin) in deposits of 
varying degrees of fineness. Several partial analyses of 
silts are also given 

Mr Allen clearly appreciates the great importance of 
the character of the silt, which forms so large a part of 
the food of many creatures living on the sea bottom, and 
it is to be hoped that in course of time he may be able 
to attempt a systematic survey of the silts in the neigh 
bourhood of Plymouth, so as to tell us not only more 
about their chemical composition, hut more about their 
physical character, and about the organisms they contain 
He has already made an important advance in our 
knowledge by showing that “roccohths” occur in 
shallow water deposits very much more frequently than 
has hitherto been beheted, but many other organisms, 
such for example as the the various hactena which exist 
m these deposits, are likely to be of considerable im¬ 
portance ns part of the biological environment, and of 
these we know practically nothing 

Having given a detailed description of the nature of 
the sea-bottoni at eighteen selected places in the small 
area dealt with, Mr Allen gives a complete list of the 
species obtained at each locality as the result of n number 
of dredgings, together with an estimate of the relative 
abundance of tne various species 1 his complicated 
information has been admirably digested, and it is so 
tabulated that the reader can see with very little trouble 
the relation between the abundance of any species and 
the character of the bottom deposits or of the fauna of 
adjacent localities 

The work is deliberately limited to a small area, where 
the conditions of life arc tolerably uniform throughout, 
and statements are made which lead one to hope that 
this is only a first instalment of a more extended survey 

Every one who cares about the problems of marine 
zoology will hope that Mr Allen may be able before very 
long to publish his promised account of the region 
between the thirty-fathom line and the shore, so that the 
relation between the littoral fauna and the fauna he has 
now described may be determined As it stands, how 
ever, his work is a solid and valuable contribution to a 
kind of knowledge which must be largely increased 
before we can hope to understand the bionomics of 
the sea. 


THE OLD RED SANDSTONE OF SHETLAND 

'T'HOUGH abounding in ill preserved plant remains, 
* the Old Red Sandstone rocks of Shetland have 
hitherto yielded none of those characteristic fossil fishes 
which would enable us to compare them with rocks of 
similar age elsewhere in Scotland On the general 
evidence of lithological features and the supposed 
identity of their respcc live floras, they have been regarded 
usually as a northward extension of the “ Orcadian ” beds 
of Caithness and the Orkneys Two years ago Mr John 
S Flctt, MB, B be, of Edinburgh University, was able 
to report that he had found certain obscure fish remains 
in Shetland, and, this summer, assisted by a grant from 
the Royal Society of London to defray the expenses of 
quarrying, he has succeeded in obtaining a number of 
undoubted fish remains from the flag-stones of linssay, 
near Lerwick. In this collection, which consists mostly 
of broken and detached plates, Ur R H Traquair, 
f KS, has recognised fragments of an AsitroUpts 
(probably a new species) and of Holoncma, a fish new 
to Britain, but occurring in the Chemung (Upper 
Devonian) of North America. A full deset iption of 
these will, no doubt, shortly be forthcoming In the 
meantime, it seems certain that the fauna of these beds 
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is distinct from any fauna of Old Red age at present 
known in Britain, and, until more fully investigated, its 
horizon remains open to question , but Mr Flett inclines 
to believe that its real position will turn out to be inter 
mediate between the John o’ Croat’s beds (the highest 
of the Orcndian senes of the Orkneys) and the true 
Upper Old Red of Moray and Elgin The genus 
AsteroUpts , so characteristic of the Upper Old Red, was 
shown by him two years ago to occur also in the Thurso 
beds of the Orkneys, and the general forms of the 
Shetland flora would indicate a connection with the 
Orcadian Nevertheless, the whole aspect of the fauna 
is Upper Old Red , not one of the commoner Orcadian 
fishes has been obtained in Shetland An interesting 
problem is opened up by these discoveries, to which it is 
to be hoped further investigations will furnish a definite 
solution 


SIR J Will JAM DAWSON, CMC, LL D , 

F R S , 

EVVS has been received of the death of Sir William 
Dawson, Linentus Principal and Chancellor of 
McGill University, Montreal, ana the most distinguished 
of Canadian geologists He was the son of Janies 
Dawson, of Picton, a town on the northern shores of 
Nova Scotia, where he was born in October 182a 

Coming to this country m early youth he studied at 
the University of Edinburgh, and gained a knowledge 
of geology and allied sciences from Robert Jameson, 
then Regius Professor of Natural History Returning to 
his native land, Dawson became Superintendent of 
Education in Nova Scotia from 1850 to 1853 , and later 
on Professor of Geology and Principal of McGill Col¬ 
lege and University 1855 to 189a. 

On his return to Nova Scotia he directed his attention 
with the greatest enthusiasm to the study of geology, 
for as early as 1845 we find him communicating to the 
Geological Society of London papers on the Coal-forma- 
tion of the country To this formation for many years 
he gave especial study In company with Sir Charles 
1 yell he made in 1852 a detailed examination of the fine 
succession of 11 fossil forests ” of the Coal period in the 
cliffs of South Joggins Together they obtained also 
the first remains in the Coal measures of an “air- 
breathing reptile,” named Dendrerptton^ which was found 
in the interior of one of the erect Sigillanae, a single 
species of land-shell, Pupa vetutfa, was found in the 
same situation 

Zealously pursuing his observations, Dawson was 
enabled to issue in 1855 his well known work entitled 
“ Acadian Geology an account of the Geological Struc¬ 
ture and Mineral Resources of Nova Scotia.’ 1 A third 
edition of this work was published in 1878 

In 1854 he became a Fellow of the Geological Society 
of London, and it is noteworthy that all his leading dis¬ 
coveries, liefore and afterwards, were brought before this 
Society His contributions to geological science were 
many, and though dealing largely with fossil plants, with 
footprints and impressions of various animals, he also 
wrote concerning the higher forms of life, and devoted 
much attention to the phenomena of the Glacial period 
In 1S62 Dawson was elected a Fellow of Lhe Royal 
Society Two years later his name was rendered familiar 
to every student of geology by the announcement of the 
discovery of an organism in the oldest known rocks, the 
Laurentian of Canada. As early as 1&59 Sir William 
Logan had expressed his opinion that traces of organic 
structure were to be found in Laurentian limestone, but 
it was not until 1864 that Dr Dawson determined by 
the aid of the microscope that the structure was that 
of a Forammifer He then gave to the “fossil” the 
name Eosoon Canadenst , and nis opinion was strongly 
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supported by Dr W b Carpenter and PM. T Rupert 
Jones It is needless here to refer more particularly to 
the controversy that took place regarding this supposed 
organism , suffice it to say that for many years the fossil 
was figured as an organism in most text books, and was 
considered to be the oldest evidence of life on the earth 
If we turn to Prof Lapworth’s “ Intermediate Text-book 
of Geology, 1899," p 182, we still find a figure of 
u Eozoon , but the author remarks “ the organic nature 
of Eozoon is discredited by most geologists, and the pre 
ponderance of scientific opinion has long been in favour 
of regarding it as a peculiar mineral structure, imitative 
of the organic B Dawson himself, however, in the 
Gtologtcal Magazine for 1895, still boldly upheld the 
animal nature of Eozoon 

In 1881 the Council of the Geological Society awarded 
to Dr Dawson the Lyell Medal, the President (Mr 
Ethendge) remarking on the value of his researches on 
the fossil flora of the Carboniferous and older rocks of 
Canada. In 1884 Dr Dawson published a senes of 
articles, and afterwards a small volume, on the geology 
of Egypt and Syna, but for the most part his original 
contributions relate to Canadian geology 

In addition to his Acadian Geology, he wa 9 author of 
several other more or less popular volumes, including 
“Archaia, or Studies of the Cosmogony and Natural 
History of the Hebrew Scriptures” (i860) , 44 The Story 
of the Earth and Man ” (1873, and many later editions), 
41 The Dawn of Life” (1875), “Fossil Men and their 
modem Representatives” (1880), “ Geological History of 
Plants” (1888), “Relics of Primeval Life” (1897) 

Dr Dawson was appointed C M G in 1881, and he 
was knighted in 1884 on the first occasion when the 
British Association paid a visit to Canada. He was 
elected President of the Association for the Birmingham 
meeting in 1886 

He died November 19, in his eightieth year His son. 
Dr G M Dawson, C M G , t R S , is the distinguished 
and energetic Director of the Geological Survey of 
Canada H B W 


THE LEONIDS 

HE following communications have reached us with 
reference to the Leonid meteors observed last 
week — 

Mr Denning’s Report 

It may be safely said that no meteoric display was 
ever 10 generally looked for and awaited with so much 
interest as the one which has just occurred That 
the character of it should have proved disappointing is 
to be regretted, and especially so after the previous 
failures in 1897 and 1898 The astronomical world had 
been eagerly anticipating the event for many months, 
and the curiosity of the general public had been excited 
by articles in the newspapers pointing out, perhaps too 
confidently, that the meteors would appear in such 
amazing numbers that the event would form one of the 
most striking spectacles of a lifetime Every one there¬ 
fore sat up to see the shooting stars, but all more or less 
failed to realise the expectations they had formed Some 
people saw nothing, for clouds or fog hid the moon, 
stars and meteors on the nights of November 14 and 

15 Others had a clearer sky and a dazzling moon, but 
the grand display of meteors was entirely wanting The 
constellation of Leo cculd be distinctly seen as it rose 
higher in the east, but meteoric stars only shot at inter 
vals from the familiar “ sickle ” We haa expected that 
the whole firmament would be furrowed with these 
“Leonids,” as it was in 1799, *833 and 1866, but v 
instead or a heavy bombardment, there was only weak, v 
desultory firing, and when, in the grey dawn of November 

16 observers discontinued their vigils, it was with a feel- 
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mg of regret, moderated, however, by the knowledge 
that better success might attend similar efforts m 1900 
and 1901 

A large number of reports have been received from 
observers m different parts of the country Observations 
were commenced on November 6 by Prof A S Herschel, 
at Slough, and in three hours he counted twenty-eight 
meteors after 14b on that night, but there was no sign 
of the Leonids On November 8 he watched for two 
hours after 13I1 45m, and saw seventeen meteors, but 
still no indication of radiation from Leo On the same 
night Mr Besley, at Clapham, watched between loh 55m 
and 13b 10m , and counted twenty two meteors, including 
seven Taunds and possibly two Leonids 

On November to further observations were secured by 
Prof Herschel and Mr Besley, as well as by Mr 
T H Astbury, at Wallingford, and by the writer at 
Bristol An aggregate of seventy-two meteors was seen, 
including perhaps two Leonids, but it is often very 
difficult to identify true Leonids from the same swift, 
streak leaving meteors directed from other radiants in 
the neighbouring region of sky 

On November 11, in two hours between 14b 30m and 
i6h 30m, the writer at Bristol noted ten meteors, 
including two certain Leonids One of these at 14b 
52m was a well-observed foreshortened path from 
158°+15° to i6o°+i2 c , and would, in combination with 
the other Leonid, indicate the radiant at i52 J +23° If 
this position is correct the radiant would appear to be a 
stationary one like that of the October Ononids 

On November 12 the sky was much clouded, but on 
November 13, between !7h 8m and I7h 50m, Mr J 
E Clark, at South Croydon, saw nine meteors (seven 
Leonids) At Bristol the S W sky was partly clear from 
I7h 15m to i8h , and five meteors (one Leonid) were 
counted At Marlborough between 17I1 20m and i8h 
30m twenty-one meteors (eighteen Leonids) were seen 
by Mr H Savory At Cambridge between 17b and 
i8h 25m twenty-three meteors were counted by Mr 
Hinks 

On November 14, Mr T 11 Astbury, at Wallingford, 
registered twenty five Leonids, and saw about a dozen 
more between i6h 3m and 17b 53m Sir \V J 
Herschel, at Littlemore, Oxford, saw ninety eight meteors 
(sixty six Leonids) during the night At Yeovil the sky 
was generally cloudy, but between i7h and i8h 30m six 
meteors were seen crossing breaks in the clouds Both 
at Littlemore and Yeovil a very fine non-Leonid was seen 
at 17b 40m At Worthing, Sussex, between 15b and 
i8h more than 200 Leonids were counted by Mr \ R 
Schulz At Cambridge four observers watching from 
i2h 5m to i6h 35m observed forty-five meteors At 
Brighton between i4h 30m and i8h twenty eight 
meteors (twenty-four Leonids) were noted by Dr R J 
Ryle 

On November 15,16 and 17, further observations were 
made, but meteors fell in very moderate numbers They 
appear, in fact, to have been no more numerous than on 
mid November nights in ordinary years when the comet 
is not far from aphelion 

Reports from foreign stations may possibly modif) our 
present views and show that a fairly bright shower was 
observed elsewhere and during the daytime in England 
But from a few descriptions already to band from 
America and vanous parts of Europe it appears that the 
meagreness of the display formed a common experience 
even among observers situated in widely different 
longitudes 

There is every reason to suppose that though the 
shower has managed to elude us this year it must con 
front us next year, and possibly m 1901 It will be 
remembered that there were rich displays in 1866, 1867 
and 1868 The one in 1866 occurred ten months after 
the parent comet of Tempel had passed through its 
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perihelion (January 11), while the shower of 1868 
appeared nearly three years alter the return of the comet 
The latter object probably reached perihelion last spring 
(though it was not observed anywhere), and we are 
clearly entitled to expect from the great extension of the 
meteor stream visibly encountered from 1866 to 1868 
that exhibitions of the finest kind will be presented m 
the two ensuing years Whether or not the phenomenon 
will be favourably perceptible in England is uncertain, 
but it ought to be seen in one of the two years. 

In 1813 there was a magnificent display In 1866 
the earth passed through a section of the orbit three 
months in advance of the part we encountered in 1833. 
There was a very rich shower in 1866, but it was nothing 
tike the preceding one. In 1899 the earth intersected 
a region of the stream six months in advance of that of 
1833, and where the meteors are thinly distributed 
Eveiything supports the view that observers will not 
waten in vain for these meteors in 1900 and 1901 

When we consider the circumstances affecting the 
visibility of the l^eomds, we must readily concede that it 
will often evade notice at a given place In England, 
November nights are rarely clear and clouds may hide 
the meteors, or the earth may traverse the swarm at 
some time during the 15 hours in a day when it possibly 
•could be seen, for from 7 a m to after 10pm either day¬ 
light or an invisible radiant places it beyond reach But 
many of us will hope to find compensation for the dis 
appointments of recent years in observing a brilliant 
return of the meteors in one of the two ensuing years, 
and certainly before the denser region of the stream gets 
loo far on its outward journey to aphelion 

W F DbNNINli 

Cause of the Non api’Karanck ok the Shower 

None of the Leonid meteors are visible until and unless 
•tome out of their vast number chance to plunge into our atmo 
sphere and are extinguished after a second or two of intense 
brilliance We cannot accordingly follow their motions by 
•observations in the open sky, and can only tel] where they are 
when we can compute where they must be This has become 
possible with reference to station A in the stream, that portion 
through which the earth passed in 1866, and of which Adams 
determined the osculating ellipse as il existed in that year 
Any change either in form or position which it has since under 
gone has been due to perturbations. The meteors occupying 
that portion of the stream have nearly completed another 
revolution since 1866, November 13 The perturbations they have 
suffered in the latter part of their courie have been computed 
in Germany by Dr Berbench, and the perturbations 
over the whole of the revolution have been computed in this 
countiy by Dr Downing and the present writer, with the aid of 
the skilled computers of the Nautical Almanac, and at the ex 
pense of the Royal Society These more full computations 
enable us to follow all the motions of this portion of the stream 
It will reach its descending node, where It comes nearest to the 
«arth’s orbit, on the 27th of next January, and is accordingly at 
present advancing towards the earth, along an osculating 
ellipse of which the present form and position can be determined 
Thu has been done, and it has been thus ascertained that the 
earth passed the descending node of this orbit last Thursday 
morning at about 6a.ni In 1866 this orbtl intersected the 
earth's orbit, but unusually intense perturbations have since 
acted on it, and have so shifted its position that the point when 
it pierced the plane ofthe earth's orbit last Thursday, and which 
we may call point P, lay at a durance from the earth towards 
the sun which was ox>i4i of the mean distance of the sun, that 
is, it lay about five times farther from the earth than the moon 
is. A subsidiary investigation, which will shortly be published, 
makes it alnpist certain that the point P indicated above is 
situated within the stream which was passing the earth last Thurs 
day Thu is the only point in the stream which was pasting us 
last Thursday of which we actually know the position ; and It 
was at the great distance from us which u above stated 

Now comes in another consideration. A separate dynamical 
investigation into the conditions under which the Leonids were 
drawn into the solar system by Uranus, has shown that when 
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that planet advanced along his orbit and left them behind, they 
found themselves moving nearly with the same speed and nearly 
in the reme direction, but not quite They were In fact scattered 
over a very small cone of dispersion. This occasioned small 
differences to exist between the vast elliptic orbits round the 
sun, upon which they then entered Some of the meteors found 
themselves In planes slightly more inclined to the ecliptic than 
others, some started along ellipses of slightly greater clispddty, 
and so on , but all when they had travelled along the inward 
part of their new elliptic journeys would cron the plane 
of Uranus's orbit (which is nearly the plane of the 
earth's orbit) at points which lay along the line of 
nodes, measured in the plane of Uranus’s orbit, a line 
which nearly coincided witn the radius of the earth’s orbit, 
which lay along the line of nodes in the plane of the ecliptic 
Hence the stream became a ribbon shaped stream at its 
descending node, where the earth encounters it, the width of 
the ribbon lying very nearly along one of the radii of the earth's 
orbit. The position of this ribbon has been somewhat altered 
by the pertuimliont to which it has been exposed during the 
seventeen centuries and threequarters which have since elapsed 
Its width accordingly no longer lies quite perpendicular to the 
earth's orbit We know that the stream has this nbbon shape, 
but we do not know its width further thin that it is considerable, 
nor do we know where in the width of the ribbon the point P 
lies whose position we have been able to determine That we 
have not had one of the great Leonid showers this year con¬ 
clusively proves that the part of the width of the nbbon which 
lies outside the point P has not been able to reach the whole 
way out to the earth's orbit—a distance of about 1,300,000 
miles. G Johnstone Stonev 

Grefnwich Observations. 

The Astronomer Royal reported to the Timts on the 16th 
inst , that the preparations made at Greenwich for observing 
the Leonid meteors were rendered abortive by cloud and fog on 
the nights of November 14-15 and 15-16 Daring a snort 
break in the clouds on the morning of the 16th only 16 Leonid* 
were noted 'by four observers) in 42 min from Jh 34mm. to 
6h 16mm a.m November 16 Np photographs could be 
obtained. 

Report i-rom the Solar Physics Observatory 

To take advantage of the meteor shower that was expected at 
the earlier part of last week, the whole staff 1 of the Solar Phyiics 
Observatory took part in a carefully prepared programme. The 
observers were divided up as follows The six-inch Dallmeyer 
camera for photographing the radiant point, and a mderostat 
with three small cameras mounted on its polar axis for obtaining 
spectra were worked by Dr Lockyer and Mr Howard Payn, who 
was a volunteer Mr Fowler took charge of an integrating 
spectroscope and a small visual spectroscope mounted equa- 
torially to examine bright trails The lam 6-mch prismatic 
camera was used by Mr Baxandall and Mr Shackleton on 
alternate nights, while a 9-mch prismatic reflector and another 
battery of small cameras was worked by Mr Butler and Mr 
James. 

On all the four nights (ppm to 6 a. m ) during which a watch 
was kept, the weather was very unfavourable, and it was only for 
shott period* of time on Wednesdayand Thursday that a glimpse 
of the sky was at all possible In fact, fog and cloud seemed to al¬ 
ternate or combine at the expense of a dear sky To take ad van 
tage of a clear sky at some distance from the observatory, such as 
at Hampstead, several volunteers took up their positions there 
with advantage. At the observatory itself no photograph of any 
meteor trail or spectrum was obtained, and it was practically 
only for a short period on Thursday morning that plates were 
actually exposed with any prospect of sncceas. Eye observations 
indicated, however, that If the shower had arrived on Wednes¬ 
day or Thursday, at least some trace of its presence would have 
been seen during the period of observation, in spite of the fog, 
if the display had attained anything like its grandeur of 1866 

Tuesday night was apparently very clear at Hampstead, and 
one of our keen amateurs reported that between 10 p.m and 
4 a.m the next morning, there was an absolute dearth of 
meteors. Another observer on Banstead Downs also saw no 
nuns of the shower, for between a. 28 a.m. and 3 a.m. on the 
Wednesday morning, he counted only ten meteors, and there 
might not all have been Leonids. Brighton h*d a clear sky on 
the morning of Wednesday, and an observer there who watched 


November 23, 1899] 


NATURE 


»3 


between midnight and 4am taw no evidence of a display but 
■bieen Leonids and a few sporadic meteors* Several other 
pbaerven who observed from Hampstead Heath on the Thurs¬ 
day morning early also reported no shower, but simply a meteor 
or two. 

It mast be concluded therefore that the expected shower did 
not arrive, or rather that the earth has not passed through 
any very dense portion of (he swarm It may be recollected 
tlitt in the two preceding Novembers the Leonids were con 
■picuoui by their absence, and this may practically be said of 
the recent display 

In addition to the above reports, the communications printed 
below have been received — 

Mr E, C Willis, of Ipswich, reports as follows 



1a 5- is 45 i(0 Thick mist \ 

13 O-13 20 00 Very thick mist J Moonlight 

14 0-1435 1 o Truck mist jj 

16 45-17 o 10 | 4 » Fine ^ 

17 0-17 15 4 1 1 Fine, with sonJf cloud j 

17 15-17 30 8 3 Fine V No moon 

17 30-17 45 i* 5 Fine I 

17 jo IB 5 2 2 Fine, sky much lighter ' 


November 15—Observed occasionally from lih to i8h 
The clouds at times covered the entire slty, while at times they 
were much broken up. No met eon were seen The condi¬ 
tions were such that a brilliant shower could not have passed 
unobserved 

November 10 —Observed from iz 40 till 12.1a The sky 
was mostly covered with cloud No meteors were seen 

The following notes by the Rev Martin Wall, Fort Augustus, 
N B • have been received from the Meteorological Office — 
"Great meteor*' seen at 8 20 p,in , November 15. Flying 
with tremendous velocity south east to north west Described! 
by an engineer, as a mass of flame of between 2 and 3 feet 
square j In brilliancy like the arc light, leaving a trail of flame 
In its course, and lighting up the sky with a white light It was 
seen by a second person to explode, over hill to north-west 
[N B —Indoors, where the electric light was burning, the 
diffiued light of the meteor was distinctly noticeable ] 

Two or three Leonid meteors were seen on the night of 
November ia (one or two at 2 a m , and one at 5 45); but the 
15th and 16th were totally clouded over, hence photographic 
preparations were of no avaiL 

[N B.—Numerous ordinary meteors were also seen on the 

14th] 


NOTES 

The scientific lessons of the war are crowding upon us. We 
have already referred to the blunder made by our military 
authorities, in not sending Marconi apparatus to South Africa 
among the first equipments. We now learn indeed, after the 
investment of Ladysmith is drawing to a close, that Marconi 
apparatus is being sent out. The silence of Ladysmith during 
the last eventfkl weeks will point the moral, which is not likely 
to be forgotten in the future, and it may well be that in the 
movements about to take place, in which the Ladysmith and 
the relieving force should be able to work in concert, the 
absence of a sue and rapid method of signalling, the absence 
of the Marconi apparatus, may render this difficult if not 
lmpottible. We have been informed on good authority that 
soma time ago the Impottance of a locomotive search light in 
operations of war was strongly represented to the military 
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authorities, but they would have none of it Fortunately r 
however, the naval force in Natal has now provided the army 
with one. It is certain to do good service 

There can be little doubt that the presence of another scientific 
instrument, the balloon at Ladysmith, has saved the situation. 
A moment's consideration of what this touch of science can do- 
for us will indicate that the above expression is well grounded 
Imagine two identical maps of Ladysmith and ns surroundings* 
including the region dominated by our guns, carefully marked 
with squares, so that the position of any patch can be exactly 
defined by the rectangular coordinates shown at the side Ai* 
Aao, &c., X6, Z30, Z40, &c Imagine one of these in the 
hands of an officer who knows the ground thoroughly well, in 
the car of the captive balloon lie telephones the position of 
the enemy to the officer commanding the artillery down beluw* 
who is possessed of an identical map From this he can at 
once determine the azimuth and range, and in a few minutes 
the shell may be fired m the required direction The telephone 
of the balloon will inform the gunners how the shell has been 
dropped, and any directions regarding range can be given It 
will therefore be impossible for the rebels, thanks to the balloon,, 
to form in daylight m any large number* for an attack on the 
camp, without rendering themselves liable to the searching fire 
of the guns. May we hope therefore that the balloon will also* 
be used along the chief line of advance ? During a calm day it 
is possible that this scientific instrument may be far more valuable 
than an army of scouts, though the difficulties attending it* 
working are fully recognised Seeing then how important 
scientific instruments are in this struggle, in which millions are 
freely spent, we return to our question, how is it that there is no 
scientific committee to advise the Government in such matters* 
even if only to anticipate scientific applications ? and how is It 
that from the Grand Council of the nation, the Priv> Council, 
men of science are rigorously excluded ? 

A conferem r of representatives of electric railway and 
electric tramway enterprises on the one hand, and representatives 
of the Government interested in the Greenwich and Kew 
Observatories on the other, was held at the Board of Trade on 
Wednesday in last week The object of the conference was to 
ascertain the best means of dealing with the interference with 
the delicate instruments in the observatories by the leakage 
which there is reason to believe will follow from the introduction 
of large systems of electric traction After Sir Courtena) Boyle 
had opened the proceedings, Prof Rucker and the Astronomer 
Royal showed thAt magnetic instruments are seriously affected 
by the proximity of systems of electric traction , but Sir Douglaa 
Fox and Major Csrdew would not admit that any interference 
with observatory instruments had at present been proved As- 
a result, a committee was appointed “ to investigate the amount 
of magnetic disturbance produced in the neighbourhood of elec 
trie tramways and railways constructed and worked under the 
Board of Trade regulations , and to report as early as possible ” 
The committee consists of Profs Rucker, Ayrton and Perry* 
representing the laboratories, Prof Kennedy, Mr 11 F 
Panhall, Major Cardcw and Mr Brousson, for the electric 
traction companies, and Mr A. P Trotter for the Board 
of Trade 

The Paris correspondent of the Chemist amt Druggist make* 
the following announcement —The Professorship of Inorganic- 
Chemistry at the Pans School of Pharmacy, vacant by the re¬ 
tirement of Prof Riche, has been given to M Henri Moissan 
The latter’s appointment as professor of toxicology at the School* 
which he already held, was perhaps due more to a very natural 
desire to attach the brilliant professor to the teaching staff than 
to poisons being his forte He will now lecture on the subject 
that has practically been his life study His first lesson on 
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Thursday afternoon of last week produced quite a little ovation, f 
M Moisaan being loudly cheered by the large number of students | 
present He gave a short address on the career of Prof Riche, 
and touched on the subject of electro-chemistry I 

Thk Cecil Rhodes —the first iron steamer designed for service ' 
on take Tanganyika—was launched at Wyvenhoe on Saturday < 
The steamer is to be employed primarily in laying the wires of 1 
the Cape to Cairo telegraph line along the shores of the lake j 
After the trial trip the boat will be dismantled and taken to | 
pieces for shipment to Chmde, on the East Africa coast, whence I 
she will be taken up the Zambesi and Shire rivers l>y the l 
Sbarren Zambesi Traffic Company, thence by native porters I 
through Blantyrc to Mptmbo, where she will be again shipped f 
and carried across take Nyassa to Karonga, and finally taken | 
overland along the Stephen*on road to the south end of take 
Tanganyika, at which point she will he reconstructed and j 
launched for the second time j 

Prof I 4 erdinand Tibmann, honorary profetsor of che 
mis try in Berlin Umvernty, died on November 7 


Mr Stewart Colin, of the University of Pennsylvania, is 
preparing a memoir on the late Dr D G Bnnton, at the 
request of the family of the deceased anthropologist. He will 
be glad to receive letters and other literary materials bearing 
upon the subject of his memoir 

The British Medical Journal states that Mr J W Stephens 
and Dr R S Christophers, members of the Royal Society expedi 
lion on malaria, have returned home, but they may possibly at 
a subsequent date proceed to the West Coast of Africa. 

As a proof of hts cordial sympathy with the cause of bird 
protection, the Poet taureate, Mr Alfred Austin, has written 
a special poem for the Christmas card which the Society for the 
Protection of Birds is imiing this year It is entitled “ Peace 
and Goodwill to the Birds," and is illustrated by a coloured 
picture of that much persecuted bird the tern, designed for the 
purpose by Mr A, Thorlmrn 

A MONt ment erected, by public subscription, to the memory 
of the lamented astronomer, M Felix Tuserand, late director of 
the Pans Observatory, was unveiled at Nuits-Saint Georges on 


Dr Henry Hicks J 1 R.S ,the distinguished geologist, died I 
on Saturday last, at the age of sixty two | 

Tub death is announced, at Southport, of Mr Alexander , 
McDougall, who was widely known about sixty years ago in 
connection with the invention of the atmospheric railway, and 
has been associated since then with a long succession of me 
chamcal and chemical appliances of public utility 

We regret to see the announcement of the death of Dr Camara 
Pestana, chief of the Bacteriological Institute at Lisbon It 
was hts verdict on specimens sent to him from Oporto for 
examination that conclusively established the existence of the 
plague there in August last Dr Pestana caught the plague 
while studying it at Oporto, and his death was due to that 
disease 

j 

From the Cape Times we learn with regret that Prof P rancu | 
Gutlule, until the end of last year professor of mathematics , 
111 the South African College, died on October 19 Prof Guthrie 
was a brother of the late professor of physics at the Royal College 
of Science, South Kensington. He was bom in 1831, and went 1 
out to Cape Colony in 1861 as professor of mathematics in the | 
then newly established Graaff Remct College In 1875 he re¬ 
signed his appointment at this college, and went to Cape Town 
After a brief visit to England in 1876, he was appointed to the 
chair of mathematics in the South African College, then vacant 
by the retirement of the Rev Prof Childe This appointment 
he held for twenty one years, retiring from it in 1898 The 
Council of the college marked their appreciation of his long 
and honourable term of service by according a pennon of double 
the amount to which he was legally eniitled Prof Guthrie 
was deeply interested m botany, and he had the advantage of 
attending the lectures of John Lindley, an English botanist of 
high reputatiop In GraafT Remet he gave, outside the college 
course, a senes of public lectures , and on his removal to Cape 
Town, took up again more assiduously his botanical pursuits. 
Finally, he undertook, in conjunction with his Hfe-long friend, 
Mr Harry Bolus, the enormous task of a revision of the Order 
of the Heaths, for the next volume of the “ Flora Capensw,’ 
now in course of preparation at Kew Into this work he threw 
himself with all the ardour and enthusiasm of youth, and was 
engaged upon it up to a ||idrt period before his death 

Fellows of the Physical Society, and their guests, dined 
together at the Hotel Cecil on Friday evening, November 17 
The president of the society, Prof O J Lodge, took the chair, 
and the guests included many distinguished men of science 
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October 15, m the presence of a distinguished company of men 
of science. The accompanying illustration of the monument is 
given in La Nature with an account of the inauguration cere¬ 
mony Glnlral Basot, speaking on behalf of the Academy of 
Sciences, referred to Tisserand'a scientific work M Poineari 
spoke as the representative of the Bureau del Longitude*, M 
Belllaud reminded the company of Tisserand's work at Toulouse, 
M Callandreau spoke on behalf of the Soctttl Astronomique ; 
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M. Tin the name of the fccole Norvnale , M Bigourdan 
for oU pupils, and M Lcewy, the director of the Pans 
O btecmfrfry , as the representative of the Government and the 
Observatory The French delight to honour their men of | 
Intellect }-but it is not often that a memorial of the land erected I 
to TlnMfid u unveiled in honour of a man who has devoted 
his HJcrfo science in England 

FOtJR years ago a scheme was drawn up by the late Dr E 
von Stebenr Paschwitx for the organisation of the study of earth¬ 
quakes over the whole globe He obtained for it the support of 
all thf leading seismologists, but his early death unfortunately 
defoypd 4 u execution. Prof Gerland, on whom Von Rebeur*s 
mantle has fallen in Germany, continues to support the scheme, 
an dr having secured the approval of the Geographical Congress 
at Berlin, has issued a pamphlet in which he suggests the found 
ation of an international seismological society The objects of 
the Society would be to diffuse as far as possible the study of 
earthquakes in all countries, and especially in those which do 
not yet possess seismological stations, to create a methodical 
oiganfoation of mlcroseismic observations , and to centralise the 
publication of reports, which would appear in the form of 
supplements to the Beitragg %ur Gtophystk It is alio proposed 
that the Society should hold its general meeting conjointly with 
the International Congress of Geography 

MAJOR S J Rennik describes in the British MedicalJournal 
a grave case of snake bite treated successfully with Calmette's 
antivenene serum. In concluding his account, he remarks 
41 That we have in Calmette's antivenene serum a most powerful 
remedy against the bites of venomous reptiles has been folly 
proved both in the laboratory, and also, in a few instances, m 
actual practice In the year 1896 it fell to my lot to treat the 
first CM t in which this serum was used in India, and since then 
other successful cases have been reported The case under 
coiuldefabon 11, however, of especial interest, in that it proves, 
first, that no matter how acute the symptoms, or how for 
advanced the effects of the poison, it is never too late to use the 
antidote} for, as will have been noted, the boy, in this instance, 
was, to all intents and purposes, dead at one time, and, 
secondly, that the 41 antivenene ” will keep for an almost in 
definite period, and exposed to all vicissitudes of climate, as I 
had the serum used in this case in my possession in the plains of 
India for nearly four yean." 

Tub annual report by the Board of Trade on their pro 
ceedings under the Weights and Measures Acts has just been 
issued as a Parliamentary paper The report refen to the 
biennial meeting of the International Committee of Weights and 
Mniwvi, which wm held in Paris in April last, to consider the 
work undertaken at the bureau of the committee since the year 
1897, tad also to arrange the future proceedings at the bureau 
for the years 1899-1901 The committee was attended by 
representatives from various countries, including Great Britain, 
and wu presided over by the president, Prof W Forster, 
director of the observatory at Berlin The discussions at the 
emmerons meetings of the committee, and the results of the 
inquiries by the committee into the administration of the bureau 
and the cdentific investigations undertaken there by the director 
of the bureau, Dr J Rcnd-Benott, have been published under 
the directions of the committee m the ** Proems Verbaux des 
Stances de 1899/’ and also in the 44 Travaux et Mlmoires du 
Bureu In t er na ti onal des Potdi et Mesures." The report stares 
that the Board of Trade are In communication with some 
Government departments with the view of ascertaining how for 
the metric system of weights and measures might be officially 
adopted in contracts. The Standards Department have in 
course of preparation, for the purpose of explaining the 

NC 1569, VOL. 6l] 


principles of the metric system in schools, a set of educational 
models of metric weights, measures, and weighing and measur 
mg instruments similar to those used in trade 

Two papers, dealing with the construction and equipment of 
the Waterloo and City Railway, were read at last week’s meeting 
of the Institution of Cml Engineers The firit paper, by Mr H 
II Dalrymple Hay, wm devoted to a description of the general 
features of the line, and the methods used In its construction The 
new line is one and a half miles long, and, with the exception of a 
short length st Waterloo consists of two iron tunnels with a station 
at each end, approached by stairs and inclines. The method of 
tunnelling in the London clay and in water bearing strata wm the 
well known Greathead system, except in the case of a short length 
of tunnel which was driven by a new method not requiring the 
employment of a heading or timbers outside the shield The 
average rate of working In the small tunnels was ten feet every 
twenty four hours where the tunnels were in the clay In the 
larger tunnels at the City Station, which were also in the clay, six 
feet was completed regularly in the same time In water bearing 
strata, however, the speed varied greatly, depending upon the 
character of the ground and the depth of ballast and head of 
water at the foce 

The second paper, referred to above, by Mr Bernard M 
Jenkin, gave an account of the electrical equipment of the line, 
which is the second underground railway that has been built to 
be worked electrically The electric energy 13 generated at the 
Power Station, at the Waterloo end of the line, by high speed 
engines coupled direct to two pole dynamos. The energy is 
transmitted to the trains by feeders connected to an Insulated 
rail, or conductor, placed between the two running mils of the 
permanent way Experiments and tests were made on completion 
of the line to ascertain the time and power taken to drive a train 
from one station to the other under different conditions and with 
different limits of speed on the sharp curves. The time in which 
a train could traverse the whole of the distance from one station 
to the other depends mainly upon the maximum speed which 
could be allowed on the sharpest curves. There are some very 
sharp curves at the bottom of the dip in the line where it passes 
under the river, and it was originally intended that the speed on 
these curves should be limited to twenty four miles an hour 
Before the line could be opened it wm inspected by the Board of 
Trade, and Sir Francis Manndin decided to limit the speed round 
the sharpest curves to fifteen miles an hour Instead of twenty four 
miles an hour, for which the whole of the electrical equipment 
of the line was designed Thu alteration hM had naturally a 
very great effect on the whole working of the traffic on the line, 
the brakes having to be applied to the tram on the down gradients, 
m the speed which would be attained by gravity alone would 
very much exceed the limit of fifteen miles an hour by the tunc 
the curves were reached The switchback principle of working 
the line cannot, therefore, be adopted as it might otherwise 
have been with the particular arrangements of gradients and 
the absence of intermediate stations which u the peculiarity of 
the line described 

In the few years that have intervened since the water of 
Niagara wm first turned into the wheel-pit of the Niagara Falls 
Power Plant, a large number of entirely new industries have 
sprung up around, or within easy touch of, the power station. 
That the tendency Is for the indnitnes to gravitate to the power 
rather than the power to be transmitted to the industries 
U shown in an account given in the Scientific American, from 
which it appears that out of a total of 35,000 horse power 
delivered from the station, over three fourths are consumed in 
lts^ vicinity, m against less than one fourth that is transmitted to 
a distance—the principal long distance transmission being that 
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of 8000 hone power to Buffalo, for the use of the Cataract 
Power and Conduit Company It muit not, however, be con¬ 
cluded that long distance transmission will not enter largely 
into the ultimate utilisation of the energy of Niagara The 
remarkable installation recently opened in Southern California, 
where a transmission of eighty three miles has been successfully 
Accomplished, suggests that a large part of the 74 millions of 
hydraulic horse power available at Niagara Falls may yet be 
transformed and transmitted to the large ciues of the eastern 
States The present indications are, however, that for some 
time to come transmissions are not likely to be attempted for 
dutances of over too miles. 

The success of the Naples Zoological Station in preserving 
marine animals for the purposes of both exhibition and study is 
so well known to all interested in museum work, that they will 
be prepared to welcome the translation by Mr £ O Hovey, 
which has recently appeared in the Bulletin oj the U S Museum 
(No 39), of Dr Salvatore Lo Bianco's memoir 00 the methods 
employed in such preservation It u to Dr Lo Blanco him 
self that the exquisite results obtained are chiefly due , and 
the translator appends the following remarks on the secret of 
this success 11 One reason for the beautiful appearance of the 
material sent out by the station is that it Is properly caught in 
the first place , another is that, for the most part, the animals 
are alive when the process of pr ese r v a tion begins. With many 
forms it is Indispenrable that they be alive at the beginning of 
operations, with some it is not so necessary, but with all it is 
highly desirable The best methods have 1 »een determined 

for each species by itself, different species of the same genus 
often requiring different handling When new species are 

encountered, the best method of procedure must be deter¬ 
mined by experiment ” It is interesting to note that the 
author asrigns to alcohol the first place as a preservative 
medium | adding that although formalin is a very useful liquid 
for keeping animals temporarily, H is less well suited for their 
permanent preservation 

Local scientific societies often have a tendency to develop 
into societies for the promotion of penny readings and popular 
lectures, but the committees should always bear in mind that 
though interesting accounts of the scientific work of others may 
create a desire to know more of the facts of nature, the real 
value of a local scientific society must be judged by the facilities 
afforded for original observations, and the use the members 
make of them The Preston Scientific Society, to judge by the 
annual report presented last week, not only encourages interest 
in science l»y means of lectures, but in each of its sections 
systematic studies and Individual investigations are organised 
A scheme for identifying and recording the flora of Preston and 
the neighbourhood was drawn up three years ago, and has been 
actively earned out during the post summer Much new in 
formation has thus been gained, and in regard to the flowering 
plants it appears that the flora of the district was never so com 
pletcly known as u is now Mr E Dickson, who has been 
elected president for the ensuing year, pointed out In his address 
that this is the kind of work that cah usefully be done by a local 
society, namely the instigation of local facts and phenomena. 
There is much to be done in the way of working out details of 
the natural history in every district, and the societies which 
stimulate activity in the required directions will assist in the 
advancement of scientific knowledge 

The Bulletin of th^Cracow Academy for July contains an 
important note of a mathematical character by Dr Ladtslaus 
Nat anion on the thermokinetic properties of solutions. The 
present investigation appears to furnish a thermodynamical 
Interpretation of Van’t Hoff’s molecular theories of osmotic 
pressure 
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We have received the fourth report of the InflrtMtfrpm) 
Commission of Glaciers. The report is entirely- 4 *?ot 6 (f 
to records of glacier measurements made in variant p«rt* 
of the world during 1898 , it forms a substantial additfouftfredr 
knowledge of glacier movements and their periodic vaffrittfrfc 

The new Bulletin dt la SotM de dographie coqtalfll fc 
number of papers of more than average interest Mr, F J, 
Clozel contributes a historical paper on the Ivory Coest \ Captain 
Chanofne writes on the Voulet-Chanoine Mission , Dr Hngnet 
describes the physical geography of Southern Algeria in a paper 
illustrated by some rough but suggestive sketches of sand-dunes* 
There is an account by Dmitri Elements of travels in Western 
Mongolia in 1885 and 1897, and the first part of an Important 
paper on the Meteorology of Palestine and Syria, by Father R. 
P Zumoffen, S T 

We have received parts 1-3 of vol xxi of the Iransactim J 
and Pnxeedings of the Botanical Society of Edinburgh ( 1897- 
1899), which contain several interesting articles, especially on 
the structure and microscopical examination of woods, recent 
and fossil, vie —On the histological structure of fossil woods, 
by Mr K A Robertson, on a method of injection staining 
plant vascular s>stems, on contact negatives for the com* 
parative study of woods, and on the histology of some fossil 
woods, by the same writer Mr R Stewart McDougall has a 
paper on the bacteria of the soil, with special reference to soil 
inoculation , Mr R Turnbull, one on Apodya laclea t a fungus 
belonging to the Sfaprolegniacese, Mr Percy Groom, one on 
the fusion of nuclei among plants, and Mr R A Robertson, 
one on abnormal conjugation in Spirogyra. 

Our German contemporary Globus is always interesting, and 
it is a great pity that there is no Journal on similar lines in the 
English language The following articles in recent numbers are 
well worth reading " The Philipponens of Ostpreussen ° (voL 
Ixxvi No, 12) gives an account of the houses, mode of life, and 
religious beliefs of a strange Christian sect that was established 
about 1700 by Philip PustoswhU "The Onondaga Indians of 
New Y ork Stale, and the Sagas of the foundation of the cony 
federation of the five nations by Hiawatha B (Nos. 13, 14% 
11 Indian and Singhalese Children and their Games ” is a wel¬ 
come addition to a neglected subject, there are several illus¬ 
trations (Nos. 14, 15) R Schumacher gives (No 15) aq 
illustrated ethnographical account of a recent travel among the 
uncivilised Tschin huan who live in the high and hard to-raacb 
mountains of Formosa ; the author does not believe that tboy 
are an aboriginal population (No. 14) " Folk lore among the 

Husulen” (Nos. 15, 16, 17) Dr H Jansen gives (No. 17) a 
valuable illustrated rhuml of recent ethnographical, anthro¬ 
pological, and archseological work m Portugal We would call 
attention to the illustrations of existing pile dwellings. 

Messrs. William Wesley and Son have sent us a cata¬ 
logue of hooks and pamphlets on modern astronomy, which i» 
a model of dear and orderly arrangement. The catalogue ia 
limited to astronomical literature of the nineteenth century, apd 
includes 2240 titles, arranged under thirty-three heads and sub¬ 
heads. The classification adopted is particularly coqvanlatt, 
and it enables an astronomer to find at once the works in thq flit 
bearing upon the branch of celestial science in which he ttkcfr 
special interest 

The additions to the Zoological Society's Gardens during the 
past week indude a Diana Monkey {Ctrcopithocus dtunm, 0 > 
from West Africa, presented by Mr E. F. Martin; a S ported 
Ichneumon {Herpes tis auro-punctalus) from Burch, prnsuted 
by Mr B F Ffinch j two Dusty Ichneumons (Herputes fed* 
verulentus), a Cape Crowned Crane {Baltmriea regulcrum) frees 
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South Africa, presented by the Trustees of the South African 
Mueumj two Schalow's Touracous {Turmnu scAabwi), four 
Cape Turtle Doves (Turtur capkole) from South Africa, pre 
tented by Mr W. L. Sclater; a Vulturine Eagle {Aquria 
verreemxi) from South Africa, presented by the Rev D Kolbe, 
a Tawny Eagle {April* neemeides) from South Africa, pre* 
seated by Mr Claude Southey \ a White tailed Gnu {Conwy 
chorine /km, <J) from South Africa, presented by Mr. C. D 
Rudd, two Mandrills {Cywxeph&lMs mormon, 44), two White- 
collared Mangaheys ( Cercocebut cellaru, 4 9 ), a Tantalus 
Monkey {Cercopilhecus tantalus, 4), a Lucan's Created Eagle 
{Lophririerchis hecanl) from West Africa, a Spring-Bok 
{Gault* tut Am, 4) from South Africa, a White tailed Ichneu 
mon [fftrptiW alkkamda) from the Atbare River, a Yellow 
headed Conure ( Conurus Jtftdqpa) from South-east Brazil, four 
Lesser Pin tailed Sand Grouse {Pteroeles cxnstus), a Black¬ 
headed Partridge {Caecabu melanocephala) from Arabia, de¬ 
posited f a R01 Rhe Bok ( Ccrvteapra fufayrufula, <$) from 
Maryland, SchomUe Station, Cape Colony, a Gannet {Sula 
b*€iOMa\ British, purchased 
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Comet Giacobini (1890 e) —Several ol»ervationi of this 
comet having been obuunrd, llerr S K, Winther continues hit 
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During the week the comet passes from the northern part of 
Ophmchus Into Hercules, about 6° east of a Ophinchi 

Refraction Effect of Comet Swift <1899 I) —Prof C 
D Perrine, during May and June 1899, made several attempts 
to determine if any appreciable refraction was caused by the 
body of Swift’s comet on a ray of light passing through it, and 
contributes his conclusions to the Astrenemxsche Nachrtchien 
(Bd 150, No 360a) The observations were made with the 
36-inch Lwk refractor, and consisted of determining accurately 
the position angle and distance of two stars, (1) when one or 
both of them were seen enveloped in the mass of the comet, 
(a) when quite free from the Oometary matter The diameter 
of the bead of the comet was computed to be about 174,000 
miles, and the extent of matter traversed by the light from the 
•tars about 163,000 miles The greatest range of variation In 
the measured dista nce of the stars was o" a6, which the author 
thinks in all probability accidental, as no systematic variation 
was detected, so that from these experiments the conclusion u 
that the mass of a comet causes no appreciable effect of wfrac 
tion on light passing through it. 

Predominance of Spiral Nebulas—I n the AslranemiscAe 
MtMkAiml Bd 150, No. 3601), Prof J E. Keeler describes the 
preliminary results of his inquiry into the structure of nebuke 
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The dlsctusion is based on photographs obtained with the 
Croedey reflector of the Lick Observatory, and the author finds 
that In addition to confirming the spiral structure of the nebuke 
catalogued by the Earl of Roue, so many others possess the 
same characteristic form that their being put in a special 
category loses its significance , in fact, any small compact nebula 
not showing evidence of spiral structure, appears exceptional. 
He finds gradations leading to the lielief that the elongated 
spindle shaped nebuke of Herschel also really belong to this 
class The author concludes by stating that if numerous excep¬ 
tions prove that spirahty In nebuke is not an umvenal law, it may 
perhaps be regarded as the usual or normal accompaniment of 
contraction in cosmical masses, and any departure from it may 
be explained as the result or special conditions, tending to 
suspend or weaken causes which are generally in operation 
Bulletin Astronomiqub —The Bulletin Astrenomique 
for November 1899 contains an illustrated article by M Camille 
Flammaiion on the “ Eclipses of the Twentieth Century visible 
at Paris." Forty three eclipses of the sun will be visible, two 
of them being total, and thirty three presented in good positions 
for observation The particulars of each are given, with a 
diagram showing maximum phase The same author describes 
the observations of 339 Perseids made at Juvisy from 10-13 
August 1899, with illustrations showing the plotted paths The 
mean positi m of the radiant was RA — 3I1 3m , Decl +56® - 
M Souleyre concludes his article on the '* Distribution of rain 
on the earth’s surface *'—M A Benoit contributes a very Interest 
ing article on “ Transneptunian planets," giving particulars 
respecting a proposed instrumental equipment for a systematic 
search for such bodies 


THE FITTING OF THE CYCLE TO ITS 
RIDER 1 

# T % HE present time is opportund to notice some points in cycle 
A riding which have received our attention during the last 
three years. Fvery intelligent nder of a cycle must have at 
some time compared hu powers as a human motor with the 
motors tliat drive the motor cars which he now so frequently 
meets in the streets. He naturally wishes to study the question 
of most efficient propulsion, including that of his own mechanical 
efficiency as a motor driving his cycle The design of the 
modem cycle was so far developed by 1S96 that a standard type 
then became the rule, most cycles having a 45 inch wheel base, 
two wheels Of equal diameter 38 inches, cranks 6} inches long, 
and a ratio of gear varying between 59 to 80 inches, the sole 
difference made between cycles intended for tall riders and those 
for short ones consisting in varying the height of the frame fn 
1896 the writers, being urged thereto by Mr Otto Blathy, the 
well known engineer of Budapest!), had their attention called to 
the necessity of varying the crank length to suit the \arymg 
length of leg of the nder A series of experiments was carried 
out for cranks up to 9& inches long, and the results obtained 
were very remarkable It may now be taken as admitted that 
a very large proportion of the nders who have tried cranks of 
increased length have found great benefit from their use, but al 
though they feel strongly how tangible these advantages are, 
some difficulty has been felt in satisfactorily explaining them 

All that has been wnlten on cycle riding in the past has heed 
confined to the style of riding which has been gradually clahor 
ated on cycles fitted with the standard 6\ inch to inch 
cranks, but this is little or no assistance to us when we attempt 
to investigate the subject through wider limits of muscular 
movement 

When mechanical engineers measure the efficiency of any 
form of mechanical motor they confine themselves generally to 
the consideration of the fiiel that U consumes, hut do not, as a 
rule, when considering its efficiency, take into consideration the 
cost of keeping it In repair, or include with it the cost offeeding 
and maintaining the driver, but the food which 1* the fuel of 
the cycle nder has not only to perform the same duties as the 
fuel of the mechanical motor, but has in addition to supply the 
nerve waste and repair the muscle waste which answers to the 
repairs to the mechanical motor, and from the same supply to 
maintain the brain power of the driver The food energy of 
the cyclist has, therefore, to be distributed through three dis¬ 
tinct channels the first In importance is that which is required 

1 Abstract of paper read before tbe Cycle Eojrfneere I amt ule at Dir 
miagbaiti, by R. E Crompton and C Crompton. 



88 


NATURE 


[November 23, 1899 


to repur bnun wute, and which we hereafter call “Brain pedal during the entire revolution of the crank shaft In order to 
Waste ” , second, that required to supply the nerve action, drive his cycle at the required speed We measure the total 
which energises the muscles when ordered to do so by the resistance or pul) of the cycle on the road in lbs., and call it 
brain, and which we hereafter call 11 Nerve Waste H , and third, total resistance expressed by our symbol “ R,” the power 
that for the upkeep of the muscles themselves, and which we \ exerted by the cyclist, that is, the rate of doing work in foot 
hereafter call “Muscular Waste” Hitherto writers have, we pounds per minute by the symbol “ P,” and the work done m 
believe, mven too much prominence to the last named of these foot pounds per hour by the symbol 11 W ” So long as the 
We think that, instead of being the most important of all and crank lengths are kept constant, or nearly so, the term geared 
taking the largest share of food, it is prohanly the least lm to 60 or 70, as the case may be, give a sufficiently accurate idea 
port ant of the three Dr h Turner has shown a method of 1 of how far the pedal pressure “ F” is influenced by the ratio of 
estimating, with considerable scientific accuracy, the proportions 1 revolutions of the crank shaft to that of the driving wheel, but 
of the fowl supply required by the above three sources of waste immediately the crank length is varied this term gear leads to 
He has noticed that the proportions of unc and phosphoric confusion We think a better term is multiple, which we 
acids present in the human urine after exertion give the measure denote by the symbol “ M ” “ M " is the figure by which the 

of the brain and nerve wastes relatively to tne urea present, angular speed of the feet or pedal u to be multiplied in order to 
which is a measure of the muscle waste A long senes of ex get the lineal speed of the cycle moving along the road, con 
penmenU have made us feel reasonably certain that the nerve sequently R multiplied by M gives 1 * We have prepared 
waste is practically proportional to the number of times that several tables whicn give (he valuer of “ R” for speeds varying 
the nerve centres energise the muscle m order that it from 5 to 30 miles an hour It will be seen that “ R ” consists 
may make a stroke, in other words that the nerve , of three parts, ri, rz t and 7*3 r 1 is the mechanical friction ot 
waste is proportional to the numlier of (evolutions of the cycle, ra is the road rolling and tyre resistance , these two 
the crank shall of the cycle, and it is doubtless this fact that first are functions of the weight of the machine and its 
has led to the craving for high gears, which allow of a reduced nder, /*3, the most important of all, is that due 
number of crank revolutions, as riders have found that by to air resistance In a second table we have the 


Tahi k I —Giving Values of R for a Rider and Cycle weighing 190 lbs at Speeds from $ to 20 miles an hour 
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Tabi k II —Giving l alues of F fot a Rider and Cyt/e weighing 190 lbs at Speeds from 5 to 20 miles an hour 



reducing the number of crank revolutions they can economise 
their nerve waste so as to leave a greater reserve of food energy 
to supply brain and musculaT waste Our attention was directed 
to this at a very early stage in our experiments , but we found 
that a limit was soon reached to the raising of the gear, as if 
the crank length is kept constant the crank pressure necessary 
to drive the cycle increases just as the gear is increased, so that 
a strain is brought on the muscles at times of facing high winds 
or climbing steep hills, which is greater than the muscles can 
stand without muscular soreness setting in , in fact, the limit 
of strain is surpassed, which U will be convenient to call the 
“clastic limit*' of the muscles, and whenever this “elastic 
limit” is passed for more than a few minutes the muscle is 
temporarily weakened for the remainder of the day’s run , in 
(act, the repair of that muscle cannot be made until the nder 
jests and sleeps as well 

We have adopted this term <( Flastlc Limit ” of the muscles 
because it corresponds very closely to a term well known to 
mechanical engineers when used to express the extent to which 
metals may be strained or stretched without taking permanent 
set, so long as they are subjected to strains within this limit no 
permanent injury is dpne to the metal, whereas if it is passed 
the structure of the metal is altered and becomes weaker and 
liable to fracture This process of being strained, even to a 
•mall extent above the elastic limit, has been sometimes called 
the fatigue of metals, and is somewhat analogous to the fatigue 
of muscles strained above their elastic limit 

We use the term “Pedal Pressure” and symbol “F ,# to 
c xpress the pressure in lbs which the ndei must apply at the 
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value of F worked out for various multiples, and in 
a third table we give the value of F under maximum con 
ditions of hill climbing at a speed of 8 miles an hour From 

Table III — Values of F m lbs on Various Hills with 
Different Values of At at 8 miles an hour 


Hill of 

1 1 III 30 

1 in 2 $ 

| 1 In ao 

1 in 15 

1 In 10 

M=4l 

38 160 

43875 
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95 *75 

1 M = 5 

42 40 

4875 
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74 °5 

I *05 75 

, M = sl 

46 640 

53625 

64075 

81455 

1 116325 

M-6 

50 88 

5850 

l 6990 

88 86 

126 90 


these tables we are able to show that we have to deal with 
values of > varying from 18 lbs. to 130 lb*. It will be seen that 
the F required by an average rider using a multiple of 5 when 
he is maintaining a speed of 1 a miles an hour on a calm day will 
vary between 18 lbs and a maximum of 106 lbs when he b 
climbing hills of t in 10 at a reduced speed of 8 miles an hour 
These figures arc representative as avenge conditions of the 
forces which have to be exerted by riders, although it is need¬ 
less to say that far greater values of F are reached by riders 
when racing or in hill climbing competitions. 

We have endeavoured to give some approximate value of the 
elastic limit of muscles, and have made extended experiments to 
settle this point In the case of one of the writers, Lhe elastic 
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limit of the quadriceps cruris at the point where soreness is 
usually felt, ».* iutt above the knee, appears to be that corre 
•ponding to an K of 1 so lbs., so (hat in this case with a multiple 
of 5, whether the arrangement be 64 inch cranks, 65 gear, or 9^ 
inch cranks, 95 gear, a gradient of 1 in 10 can be ridden, and it u 
probable that this limit can be reached for three or four minutes 
without causing the muscular soreness, rhls of course varies 
greatly with the physical condition of the nder, but it is prob 
able that this elastic limit 11 a function of the cross section of 
the muscle, and that the above value may be taken as an 
average one for men of average physique , with women it is 
probably somewhat less It appears certain that the value of 
the elastic limit is a most important determining factor m 
designing a cycle to enable a nder to develop his physical 
powers when cycle nding in the most efficient manner Once 
we determine it wc can fix on the multiple M, and then, as we 
desire to keep down the nerve waste by reducing the crank 
revolutions for a given road speed, we can only do this, as M is 
a Axed quantity, by increasing the crank length, To what extent 
can thiaoe done to give the best possible efficiency ? The rider's 
thigh bones and the muscles that work them up and down may 
be looked upon as levers working on the hip joint as a fixed 
point, the outer ends liemg connected to the pedal by the shank 
bones, ankle joint and foot Acting as a rather complicated 
connecting rod The effective length of the thigh bone 
of riders varies between 15 inches for short men 
and 33 inches for tall men The length 
of the standard 61 inch cranks is there 
fore 43 per cent oAhe length of the thigh 
bone on short riders, but only 28 per cent 
of Us length in tall men In the case of 
the writers it is about 35 per cent It 
was necessary to determine this proportion 
of the crank length to the thigh bom 
length 

Our experiments, extending over three 
years, show that although we have gra 
dually increased the crank length from 
64 inches to 94 inches, in other words, 
from 35 per cent up to 53 per cent of llu, 
effective length of the thigh bone, we 
have not yet passed the point of greatest 
efficiency Out proposals have of course 
been severely criticised, mainly by those 
who have not tried the system, and the 
following objections have been urged 
against increased crank length 

(1) Causing loss of power when hill 
climbing, or when nding against the 
wind, in fact at any time when the F 
required 11 considerable, and that this 
lots of power is caused by the excessive 
bending of the knee joint, which in its 
turn causes knee soreness 

(2) Militates against proper ankle 
action 


excessive knee flexure is completely disposed of Fig 1 shows 
these results plotted on a curve 
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What writers mistake for knee soreness caused by excessive 
flexure is really due to the following cause Any muscle which 
is constantly used throughout only a pari of Us stroke becomes 
developed and hardened into a condition which Sandow calls 
41 a muscle bound condition ” It becomes shorter as it is never 
properly stretched out, the tendons which secure it also liecomc 
shortened, And if this condition is not speedily remedied it 



(3) Causing saddle soreness, bad steering, and other troubles. 

(4) Causing extra strains on the parts oral frame of the cycle 

Dealing with these questions in the above order, we have 

shown that the main object of increasing the crank length is to 
reduce the number of revolutions at a given road speed without 
increasing the value of F, and as it u practically certain that the 
knee soreness complained of entirely depends on this value of ¥ 
not being exceeded, the only other way in which knee soreness 
could be produced is by excessive knee flexure There are two 
ways in which this question of knee flexure may be considered 
It baa been said that when the knee is bent beyond a certain 
angle the muscles act at a disadvantage, and again that the extra 
flexure of the joints is the cause o 7 the soreness which riders 
complain of, and that a rider having an 18 inch thigh bone can 
actually exert a greater pedal force at the half stroke of 64 inch 
cranks with iis corresponding knee angle, than he can with 
9 inch cranks and the correspondingly increased angle We 
have, however, settled this question by careful experiments made 
in a testing machine, and we have shown that the knee angle at , 
which the maximum pushing strain candbe exerted is that which ( 
corresponds to a crank length of i8f inches , In other words, that \ 
the maximum force of theleg »obtained with a knee flexure far j 
in excess of that required for any possible crank length that could i 
be used on a cycle, so that this question of loss of power from 1 


becomes permanent In the hard riding short crank cyclist, 
(his applies to the quadriceps crum, il being only called upon 
to work through a part of its stroke When sucnacycli-st u*n long 
cranks for the first time,he finds himself unable to properly flex 
his knee joints on account of this shortening of the quadriceps. 
The effort of stretching the muscle out to its full stroke causes 
the knee soreness complained of There can be no question, 

I however, that long crank riders benefit great!) by the extra 
| knee flexure, compelled by the long cranks, and that this greatly 
| increases their bodily activity and enables them to excel in 
exercises, such as running, walking, hill climbing and jumping, 
all of which require flexibility of the knee joint Sandow points 
out that the best way to prevent the muscle bound condition 
is to work the muscles in pairs throughout their full stroke , 
consequent!), if we desire to develop the quadriceps cruris in 
1 a perfect manner to the full length of its stroke, vie must also 
develop the muscles which form the pair to it on the underside 
of the thigh, 1 e the biceps cruris It occurred to us, therefore, 
at an early period, that we ought to train these muscles to do 
their share of the work of propelling the cycle, hence arose 
what we call the pull stroke Cyclists who use toe dipa, or 
those who notch tne soles of their cycling shoes, so as to get a 
better grip of their pedals, can use this pull stroke to a small 
extent, that is to say, they can claw or pull the pedal round 
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during the lower portion of its circular path t but unless special 
devices are provided to enable them to a raw the pedal upwards 
throughour a much larger arc, they cannot make use of the 
pulling muscles m a satisfactory manner In order to do this 
we have bent our pedal plates slightly forward, as shown on 
frig 2, and we have prepared shoe plates of a form which 
enable them to hook into the back plate of the pedal 

It will be seen that our pulling device differs essentially from 
toe clips, which do not enable the upward pull being made 
unless the toe is ] join ting downwards. We find that this 
militates against good ante ling action, and has a tendency to 
induce cramp in the calf muscles, on the contrary with our 
pulling device, the calf muscles may be quite inert during the 
upwani stroke, the shank acting merely as a connecting rod in 
tension It will be seen that the pull stroke enables us to reduce 



fuB 


S*k» » Fig >—Crompton pjuent pednl 

the minimum pressure on the downward stroke, which is neces 
sary to produce the average pressure b Our experience of this 
-subject is that it takes a long time to teach these muscles, which 
are seldom used except by running men, to take up their share 
of the work of cycle propulsion, and those who begin to use 
the pull stroke will find that, although it does greatly reduce 
the pushing strain made by the upper thigh muscles in hill 
•climoing, yet that the thought and attention required to apply 
it under ordinary conditions of riding is so considerable that 
they do not persevere in practising it It is our opinion that 
it is well worth while for a rider to cultivate the pull stroke 
The pulling muscles are Urge and powerful, their clastic limit 
u high, U is not easy to overstrain them, and the extra brain 


decreased, the force required to do this not ooming from the 
muscles which move his leg, but from the calf muscles, which 
lake a purchase, not against the saddle, as would be the case if 
he did not use ankle action, but against the pedal itself, so that 
the kinetic energy which is taken out of the leg In stopping its 
descending weight u usefully employed in propelling the cycle, 
and thus there u a great saving of energy by mod ankle action. 

If we take curve Fig 4, the vertical Tinea of which represent 
velocity, the velocity downwards being represented by the 
vertical lines below the base line A B, and the velocities upward 
by the vertical line above it, if also we take the horizontal line 
to represent time when travelling with Go gear and 6 Inch 
cranks at 1071 miles an hour, M being 5, a complete revolution 
is made in one second, and the upward and downward velocity 
of the leg at any moment is shown by the curve Now rate of 
acceleration is change of velocity at a given time, and therefore 
the acceleration at any point Is represented by change of 
velocity In a given time at that point Suppose the acceleration 
to remain the same throughout that time as it 11 at the point P, 
the curve would describe a tangent to that curve at the point P 
and the acceleration—that is, the change of velocity divided by 
the time—would equal the tangent of the angle formed by the 
tangent of the curve with the base line. 

You will notice that up to 90 degrees the tangent increases as 
the angle increases, therefore the steeper the curve at any point 
the greater 11 the acceleration at that point, and the greater the 
acceleration the greater the rate at which kinetic energy has to 
be taken out of the leg, and therefore the greater necessity for 
ankling If, however, when ruling at the same speed we use 
9 inch cranks with 90 gear M is still 5, but the curve takes the 
form of the black line You will see that the curve is obviously 
of the same relative shape as the red curve, hut it is drawn out 
lengthways in the proportion of 6 to 9, and therefore the angles 
which the curve makes with the base line at any point is less 
than the angle which the red curve makes at a corresponding 
point The tangents of the angle of steepness vary as 6 to 9, 
and the rate at which acceleration is reduced is also as 
9 to 6, so that the necessity for careful ankling is m this case 
reduced in the same proportion, in other words, for equal 



Fir 4 —Curve b »howa vertical velocity of pedal of 6 inch ermak, 60 gear l at (1 p Mf ^ n of 
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waste that is required during the process of teaching these , 
muscles is soon found to be reduced, as by practice these 1 
muscles automatically take up their share of the work ; 

It has been uud that increased crank length militates against j 
proper ankle action The use of ankle action is not generally 
understood The moving portion of a man's leg has consider [ 

.LI_.I.L. ...I_1. .. .. iL. 1 _.1_.1_l._ _ 




potential energy which is changed into kinetic energy as the leg 
debcendt, when it gets at the bottom of the stroke it stops going 
downwards and commences to rise, and the kinetic energy due to 
the downward movement of the leg has to be given up What 
becomes of it ? If the stopping of the leg is done by the same 
mu scles which lift the leg there is a considerable waste of power, 
but if towards the lower end of the downward stroke the man 
begins to flex his calf muscles the velocity of his leg is gradually 
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efficiency long cranks do not require such careful ankling as 
short ones j although ms more time is given in which to carry 
out such ankling, It Is easier for the avenge rider to acquire It to 
a sufficient extent 

It is unnecessary to deal at any length with the question of 
saddle soreness We cannot find that lengthened cranks have 
made any notable difference in this respect Those who were 
liable to soreness with short cranks have not had this liability 
increased, but rather decreased by the new system The poritkm 
of the saddle has of course to be carefully attended to in riding 
with the lengthened cranks As to the bad steering, this is an 
imaginary £nlt We find that a well designed machine will 
steer just as well, hands off, with long cranks as with short ones. 
It is true that the long cranks do introduce some extra strains 
into the cycle The cranks themselves have to be carefully 
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designed and mad* of special material The use of nickel steel 
has enabled us to make the long cranks of ample strength, 
although they weigh very little more than short ones. The 
strains unreduced Into the frame are mainly those due to chain 
pressure, and are not influenced by crank length but entirely by 
the speed of the chain The speed of the chain can be increased 
by enlarging both the sprocket and back pinion wheels Sum 
meriting our results it appears— 

(1) That when we talk of designing the ejele to suit any 
Individual nder, so as to develop his powers sa a motor to tlie 
greatest extent, we have first to connder how we can best 
economise his nerve waste by enabling him to reduce the number 
of revolutions and increase the stroke through which his legs 
can travel Our experiments have shown us that these conditions 
are best fulfilled in the great majority of cases by giving to the 
rider a length of crank equal to half the length of his thigh bone 

(a) That the value of M the multiple, in other words the gear, 
is then to be determined by the maximum strains which his 
muscles will stand, and we believe In most cases this cone 
sponds to a pedal pressure F not exceeding 100 lbs. for weak 
individuals up to 140 lbs. for strong ones 

(3) That the crank length determines the shape of the frame 
and the length of the wheel base, and tliat the extra long wheel 
base necessitated by the long cranks renders the cycle pleasanter 
to nde and does not materially increase its weight. 

(4) That considering how important it is to reduce the 
number of crank revolutions In order to economise nerve waste, 
the cultivation of the pull stroke enables a greater average F 
to he obtained without straining the muscles beyond their clastic 
limit, and, consequently, allows of a higher multiple M and a 
correspondingly reduced number of revolutions. Out of a 
number of carefully made test runs we have selected the follow 
ing as representative of the increased efficiency which we have 
obtained from the use of the lengthened cranks. The elder of 
ns, aged 54, height 5 feet 10 inches, thigh bone 18 inch shank, 
from lcnee to ball of foot 21 inches, made a trial in the summer 
of 1896 with a cycle having 6| inch cranks, geared to 99ft 
The total weight of rider and ejele was then 195 lbs , and the 
surface exposed to the air, including cycle, was 5} square feet 
The maximum distance that could be travelled on a good road 
with an average wind was 78 miles in ten hours, including 
rests, or in an sctusl nding time of 7J hours The average 
foot pounds per minute in this case was 2917 In September 
189H R E Crompton made a test on a cycle having cranks 
9 1 inches long, geared to 102 The weight of the cycle and 
rider was, as in the former trial, made up to 195 lbs. The lest 
run was from Kensington Court, London, to Romseyin the New 
Forest and back , total distance 156 miles, total time 13 hours 
28 minutes, riding time 10 hours 54 minutes The bodily 
fatigue on this day was no greater than on the 78 mile run in 
1896. In this ride the average foot pounds per minute through 
out the day was 6650, so that whereas with the old system of 
short cranks in 1896, K L Crompton was able to maintain P 
at 2917 for 7i hours, with the new system in 1898 he was able 
to maintain 6050 for 10 hours 54 minutes, in other words, from 
a given amount of food or, what is the same thing, a given 
amount of bodily fatigue, R E. Crompton was in 1898, on the 
long-crank machine, able to do three limes as much work as he 
did on the short-crank machine in 1896 Many other similar 
runs have been made, and other long crank riders can produce 
equally satisfaclonr results. 

The theory we have formed as to the nature of bodily fatigue 
induced by cycle nding, in which we have endeavoured to show 
the extreme importance of the part played by the brain and 
nerve systems, and that probably the major portion of the 
energy of the human body considered as a motor passes through 
the brain and nerve tissues to energise the muscles, is a matter 
which menu the careful attention of physiologists. Writers on 
this subject have hitherto considered tne human or animal moinr 
at a heat engine, all the useful energy being obtained by cor 
responding chemical work done on the muscles. We believe 
that the greater part of the energy yielding processes goes on 
within the brain itself or m the nervous system directly con 
nected with the brain. Many facts observed by cyclists and 
other athletes when carrying out feats of endurance show that 
brain and nerve nourishment is to be aimed at rather than the 
repair of muscle waste, and that certain foods and dnnkt have 
to be avoided on account of their action in producing temporary 
slackness j in fact, on account of their preventing the brain 
from effectively energising the mnsclea 

MO 1569, VOL. 6l] 


A OTE ON rHR DISTANCES TO WHICH 
EXPLOSIONS ARE FELT AND HEARD 

S T HELENS being situated in a thickly populated district, 
the disaster at Messrs Kurlr'a works (belonging to the 
United Alkali Company) seemed to offer a good opportunity 
for determining how iar a great explosion may be felt ano 
heard Isolated observations, as will be seen below, have been 
made on other occasions, but, to feel confidence in the results, 
we require a fairly continuous series of records extending from 
near tne centre of disturbance to the boundary of the affected 
area I therefore wrote letters to all the more important news* 
jiapcri in the south of Lancashire and north of Cheshire, in re 
quest of observations either of the sound or of the movement of 
windows by the sir waves. In reply to them, I received more 
than fifty accounts, which, m addition to several which appeared 
in the local press, gave a total of 61 records from 47 different 
places. 

The immediate cause of the explosion was the firing of one of 
the vessels used in crystallising the chlorate of potash, the 
vessels being made of wood lined with lead It is computed 
that eighty tons of chlorate exploded The whole of Messrs. 
Kurt* a buildings were rared to the ground, and nine out of ten 
great vitriol chambers on the other side of an adjoining road were 
destroyed Within a few hundred yards of the chemical works 
there are many streets of workmen's cottages, the doors, 
windows, chimney stacks of whole rows wire dismantled, and, 
in some cases, the roofs fell in Within a radius of a mile or 
so, hardly a window seems to have escaped, 1 but according 
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to one of my correspondents, who was in the north-west of the 
town, the damage to windows around him was comparatively 
slight 

On the accompanying map are shown all the places from 
which records of the explosion were obtained \ small square 
denotes a place where tne air wave was strong enough to make 
windows tod doors rattle, If the square is filled in, the sound 
was also heard Places where the observation of the sound 
only is recorded are represented by a circle if the observer was 
out of doors at the time, and by a triangle if he was inside, oe 
prohably inside, a house. A perceptible tremor of the ground, 
strong enough to be mistaken for an earthquake, was felt at 
some distance from St Helens, but how far cannot be definitely 
ascertained 

It will be seen that the area over which the sound was heard 
is practically the same as that in which the air wa\e was strong 
enough to make windows rattle. The bounding curve » ellip¬ 
tical in form, 39I tulles in length from east to west, 27J miles in 
breadth, and includes an area of about 850 square miles. St 
Helens lies close to the longer axis of the curve and nine mile* 
to the west of the centre Towards the east, the sound was 
heard at Alderley Edge (24} miles from St Helens) and ai 
Oldham (27 miles) Windows were observed to rattle at 
Alderley Edge and also at Marple (28 miles) To the west of 
SL Helens tne sound was heard at Liverpool (10 miles) and 
Aughton (10 miles) I have tried in vain to ascertain the direc¬ 
tion of the wind at the time of the explosion at different places 

J^Tbe abort particular! art obtalnad from tha account given m the 
Mmncktsttr Gnmrdian for May ij 
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within the sound area, hut the observation above recorded from 
the north west quarter of St Helens is worthy of notice in 
connection with the easterly elongation of the area of dii 
turbance. 

bo r the sake of comparison it may be worth while to refer 
briefly to the results obtained from previous explosions At the 
conclusion of Sir John Moore’s retreat, a great Spanish powder 
magazine, containing, it is said, 1500 barrels, was blown up 
near Corunna The ground rocked sensibly for miles, and at a 
distance the shock was felt before the sound was heard (K 
Mallet, lush Acad Trans , vol xxi , 1848, pp 63-64) In the 
great Frith explosion (October I, 1864) two barges, a large 
magazine and a small one blew up in succession They con 
tamed respectively about 9, 33, and 4 tons of gunpowder 
Everything within a distance of half a mile—trees, houses, bams 
—was utterly destroyed, except two haystacks on the south side 
of the river Windows were shattered within a radius pf at 
least five miles The explosion was heard and felt at Tedding 
ton (21 miles), Uxbridge (27 miles), and Windsor {32 miles), 
and the concussion is said to have been felt near Ashford, which 
Is distant about 40 milts ( Tunes t October 3-6, 8, 1864) The 
catastrophe in the Regent's C'tnal (October 2, 1874) was 
caused by the explosion of about five tons of gunpowder The 
shock and sound were observed as for as CnisrlhursL (13 
miles), and the vibrations were felt at Avelcy (18 miles) and 
Gravesend (23 miles) (7iw«, October 3, 5, 1874) To effect ihe 
removal of the Flood Rock in Ucll l»*ie, New \ ork llarUmr, 
about 130 tons of dynamite, &c , were exploded , and the 
vibrations were jrerceived, with the Aid of a mercury Ixith and 
telescope, at a distance ot 183 miles {Times, Octolx,r 12, 18^5 , 
Milne’s “ Seismology, pp 98-99) Mr 1 ox Strangways stales 
that the blasting opera!ions in the Charnwood Forest quarries 
can be heard at a distance of 18 miles or more (Nai ukk, vol I111 , 
1893, p 130) The shock caused by the explosion of nearly 
50 Lons ol dynamite at Johannesburg on February 19, 1896, 
was felt at krugersdorp (19 miles) and Pretoria (33 miles) 
{Statutory February ai, 22, 1896) The Loguuhan naval 
magazine (near Toulon), which blew up dh March 5, 1899, is 
aaid to have contained 50,000 kg of block powder The 
country for A radius of nearly two miles was swept almost bare 
Houses were raxed to the ground, and trees were overturned 
or bent info Ihe most extraordinary shapes It is affirmed 
that the report of the explosion was heard at Nice (84 miles), 
and even beyond the frontier at Ventimiglia (100 miles), but u 
11 obvious that, in the absence of intermediate records, we 
cannot place much reliance on these accounts ( Times, Daily 
Chronicle, Daily Mail, Daily Telegraphy March 6, 1899) 

Charles Damson 


THE HURTER MEMORIAL LECTURE 

*T*HE memorial lecture established by the Liverpool Seel ion of 
x the Society of Chemical Industry in memory of Dr 
Ferdinand Hurter, and which will be given every alternate 
year, was inaugurated by l’rof G Lunge, of Zurich, on October 
4, before a large and representative gathering at University 
College, Liverpool Prof Lunge's subject was 41 Impending 
changes in the general development of industr), and particularly 
in the alkali industries.” After an appreciative review of 
Harter's contributions to technical chemistry, in which special 
refer erica was made to his remarkable mathematical power and 
m the manner In which he employed it sule by side with the 
highest branches of chemical science for the investigation and 
elucidation of technical problems, Prof lunge turned to the 
more immediate subject of his address. In contemplating the 
general features of chemical industries as earned on to-day, the 
question of the supply of fuel and of other sources of power 
sms first considered , it was pointed out that the superiority 
which many countries, notably (treat Britain, enjoy in many 
industries on account of their wealth of coal is limited in time, 
and that the increasing consumption of coal with a decreased 
source of supply as the result, must lead to the employment of 
otfihr sources of energy The economical use of coal in the 
blast furnace, the adoption of closed coke ovens which, m 
addition to allowing the lecovery of by products, also increase 
the yield of coke, and recent Improvements in the production of 
gaseous fuel are likely to postpone the time and force of the 
competition of those other sources of energy of which water 
power stands foremost, but such postponement is restricted 

NO 1569, VOL. 6l] 


essentially to certain industries From a general standpoint the 
total energy of the fossil fuel of the world Is an infinitesimal 
fraction of the energy which the sun expends dally on the 
evaporation of water, and which is transformed to a great extent 
into the kinetic energy of falling water The transformation of 
water power into electrical energy, with its easy and cheap 
power of transmission, is likely to lead to revolutionary changes 
in chemical industries, not only In respect to the conditions of 
manufacture, but also in regard to the centres of production 
Countries possessing great water power will in the future carry 
on all those manufacturing processes in which electricity 
is either essential or an advantage, subject to certain limit 
ations regulated by the cost of carriage of both raw materials 
and products Prof Lunge detailed the present position of 
electrical processes applied to chemical industries, dealing 
especially with the alkiut trade and the manufacture of bleach 
and chlorate , the next generation will in all probability, in his 
opinion, obtain its chlorine by electrolytic methods, but the 
accompanying alkali will not form more than one eighth or 
one tenth of the world’s demands The bulk of the latter must 
therefore be derived from other sources—these, in Dr Lunge's 
opinion, will be the ammonia soda process and naturally 
occurring soda In regarding the future of these industries the 
modern developments of the manufacture of sulphuric acid by 
the catalytic process, in which sulphur dioxide and oxygen are 
passed over platinised asbestos, were discussed , the success of 
this method, especially for the manufacture of strong acid, is 
thoroughly established, and the lead chamber Is threatened 
with extinction in consequence Prof Lunge pointed out, 
however, that this old apparatus has still certain claims of 
efficiency in the manufacture of weak sulphuric acid Incident 
ally, in considering the economical use of foe). Prof Lunge 
gave a most interesting description of the Detlwik Fleischer 
water gas process, tnc efficiency of which he had himself 
examined with the result that he found that it gave no lem than 
82 per cent of the fuel value of the coke against the 45 per 
cent of the older processes The characteristic of the process 
is the formation of carbon dioxide during the 11 blow'' instead of 
carbon monoxide, a fact which reduces the time of the blow 
from 10 minutes to if minutes. 

In looking back upon the industry with which Hurter's life 
work wai associated, Prof Lunge dwelt upon the fact that the 
very processes Hurtcr hod helped so ably and successfully were 
without doubt doomed, if not to complete extinction, still to 
a most serious crippling Like other earnest workers, Hurter 
had but tilled the soil from which others will reap a harvest, and 
although there is a feeling of sorrow in the thought that to 
much genius, inventive talent and honest labour had been 
expended in what seemed now a transient aim, still 

Dcr w«r it«n Beaten Kincr Zell genug gathan 

Der hat gelebt fflr all* Zclten 


UNIVERSU Y AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Mr A Hutchinson, of Pembroke College, has 
been reappointed Demonstrator in Mineralogy and Assistant 
Curator of the Museum of Mineralogy for a term of five years. 

Sir Walter Gilbey and Mr Austin Keen have been appointed 
addiuonal members of the Board of Agricultural Studies. 

Mr H Woods, of St John’s College, is to be appointed a 
Unixersity lecturer in Paleeozoology He has hitherto held the 
post of demonstrator in this subject at the Wood ward tan 
Museum 

The awards of entrance scholarships have been made at the 
two group of Colleges, the first comprising Trinity, Clare and 
Trinity Hall, the second Pembroke, Caini, King's, Jesus, 
Christ s, St John’s and Emmanuel One hundred and seven¬ 
teen scholarships and exhibitions have been given j of these 23 
are for mathematics, 28 for natural science, and 49 for clamca. 
The value of these scholarships vanes from 80/ to 40/. a year* 
that of the exhibitions from 50/ to 20/ a year 

Negotiations have been proceeding with the authontles of 
Mason College and King Edward's Foundation relative to the 
provision of a remodelled system of commercial education in 
Birmingham It Is expected that the charter of the new Univer¬ 
sity for Birmingham wifi be granted early next year, and rtbtt there 
will be a faculty of commerce in connection therewith. 
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Speaking at the Birmingham Chamber of Commerce last week, 
Mr Neville Chamberlain said they were on the eve of a new 
departure in the educational life of Birmingham They were 
looking forward to the rise of a University which would take up 
new and spedal lines, including commercial education That 
was a great experiment, and it seemed to him to be the duty of 
that chamber, as representing the commercial life of Birmingham, 
to do what it could to ensure the succetsof the experiment 


SCIENTIFIC SERIALS 


Bulletin of tit American Mathematical Society t October — 
The number opens with a partial analysis of the papers com 
munlcated at the sixth summer meeting of the Society, held at 
Columbus, Ohio, In August last, by Prof Holgate —The 
President, Prof Woodward, congratulated the Society on the 
manifest interest m mathematical study and investigation as 
evidenced by the Urge number (twenty three) of communications 
presented —A report on the recent progress in the theory of 
linear groups 11 an interesting and thorough report by Dr L. E 
Dickson, which was made oefore Section A of the American 
Association for the Advancement of Science at its meeting at 
Columbus, previous to the above gathering of the Society Ft is 
a supplement to the previous report, drawn up by Dr G A. 
Miller, which appeared in the February (1899) number of the 
Bulletin The author restricts himself to finite linear groups, 
and of these he considers first the finite colli neat ion groups and 
afterwards the linear congruence groups and the more general 
group* In Galois fields. These reports are very useful to 
students of the subject—A few shorter notices (small reviews) 
follow —The 14 Notes’* contain many items of interest, hut two 
of them are not quite accurate. For instance, the London 
Mathematical Society has not decided to issue its Proceedings In 
two volumes per annum The resolution, as stated in the 
appci dm to Volume xxx , says 11 in future the volumes of Pro 
cetdsugs shall contain as nearly four hundred pages as may be 
found convenient, provided that each volume shall begin with 
the report of proceedings at a meeting, not necessarily an 
annual general meeting ” This may sometimes result as in the 
“ Notes,” but not necessarily so. A statement on p. 40 would 
lead one to infer that Dr Graves was professor at Trinity 
College, Dublin, at the time of his death, and had been so ever 
since 1843. 


American Journal of Science f November —March weather in 
the United States, by O L. Fassig If the earth’s surface 
were uniform, the normal circulation of air would produce two 
belts of high pressure at a latitude of about 30° north and south 
The presence of continents breaks up these areas. The author 
■hows that the 41 permanent” high pressure areas have a great 
determining Influence upon weather in its general aspects, and 
that a considerable advance in forecasting work may be expected 
to result from their study The March Weather of the United 
States is determined by the relative extent of three such areas, 
and the course of the March storms lies along the gap between 
them —Some new minerals from the zinc mines at Franklin, 
N J , by S L. Penfield and C H Wanen The minerals 
include “hancockite,** which has the general formula of 
epidote, but having lead and strontium isomorpbous with 
calcium ; 41 glaucochroite,” CaMnSi0 4 , closely allied to monti 
cellite, CaMgSiO*, and its matrix 41 nosomte,” the empirical 
formula of which Is PtatCatCMSijOr),. The authors also in 
vesHgate the chemical composition of ganomalite, and show 
that the acid, H«Sl/>t, of which nasonlte and ganomalite are 
salts. Is Intermediate between orthosilkic add, H 4 Si 0 4 , and 
metadHdc acid, HjSIOj, and may be regarded as their alge 
braic sum, or as derived from two molecules of tbe former by 
abstraction of water —Action of acetylene on the oxides of 
copper, by F A. Gooch and D Baldwin. While metallic 
copper may at comparatively high temperatures induce the 
polymerinuon of acetylene, it is an oxidising action which 
starts at moderately low temperatures the formation of the 
peculiar “acetyUdea” Thus it is found that feme oxide heated 
In acetylene at temperatures varying from 150° to 360®, ac¬ 
cording to circumstances, darkens, glows, and gathers with 
evolution of heat a dark carbonaceous (tepsit. In the products 
of such action the content of iron vanes from 3*8 to 5 8 per 
cent Silver oxide also acts upon acetylene —A new mode of 
occurrence of ruby in North Carolina, by J* W, Judd and W 
E Hidden. Corundum occurs In North Carqpa In three 
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different forms. In the ordinary schists of the district, long 
prismatic crystals, usually of grey, pink and blue tints, occur 
In the peridotnes, crystals are found, some of very great size 
and of great vanety of colour, but seldom or never clear and 
translucent In certain garnet bearing basic rocks at Cowee 
Creek, small tabular and short prismatic crystals are abundant, 
and these very frequently exhibit the transparency and colour of 
true ruby 

Wiedemann's Annalen der Pkysik nmd Chants, No ia— 
Fx plosions in air, by W Wolff The effect of an explosion in 
sir is propagated by a process analogous to the propagation of 
sound, except in the immediate neighbourhood of the source, 
where a bodily translation of the air is superadded But that 
translation docs not extend further than about 25 m Up to 
that point the propagation of the wave is more rapid than the 
propagation of sound - Glow light phenomena with high 
frequency alternate currents, by H Ebert There is a residual 
effect of the positive charge m the glow light, which persists for 
a short time after the glow has ceased 'Hus produces a repul¬ 
sion between the two electrodes.—Influence of impurities upon 
a gaseous spectrum, by P Lewis. The addition of very small 
quantities of mercury vapour to hydrogen gives rise to the greeh 
mercury line, which only disappears at - 20 degrees When 
oxygen 11 added to hydrogen in increasing quantities, the maxi¬ 
mum of emission 11 shifted towards lower pressures. -Resistance 
to projectiles in air, by R Emden The resistance offered by 
air is jointly proportioned *0 the square of the velocity, v x % and 
to another function of the velocity, f{v) The latter quantity 
is constant up to the point where v becomes the velocity of 
sound Then It abruptly increases to about three times its 
former value, remaining constant at high velocities. The in¬ 
crease is due to the energy expended in producing and maintain¬ 
ing the head wa\c—Electric pictures, by L Fomm The 
author produces pictures of sections of different kinds of wood 
by covering them on one side with tinfoil and on the other with 
bromide paper, with the film in contact with the wood A 
metallic point negatively charged by an influence machine, 
mounted at 5 cm from the paper surface, produces a good im¬ 
pression in about half a minute —The Macfarlanc Moore vacuum 
vibrator, by J Elster and H Gcitcl To avoid the sticking of 
the vacuum interrupter the authors keep it vibrating by a separate 
interrupter outside the vacuum lube, in unison with the owe 
inside.—A fault in Lippmann's photography, by O Wiener 
There is always a difference of phase between the wave reflected 
by the gelatine surface and that reflected by the first elementary 
stratum The remedy consuls either in eliminating the surface 
reflection altogether, as by immersing the plate in benzol, or ia 
producing a large difference of path, by coating the gelatine with 
a film of collodion With a suitable thickness qf the Utter, very 
brilliant and true effects are obtained 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 15.—' 11 On the Resistance to Torsion 
of certain form* of Shafting, with special reference to the Effect 
of Keywayi,” by L. N G Filon, M A., King's College, Cam¬ 
bridge, Fellow of University College, London. 

In this paper solutions of the torsion problem are obtained 
for cylinders whose cross sections are bounded by confocal 
ellipses and hyperbolas. The method employed is that of 
conjugate functions, suggested by Saint-Venant, Thomson and 
Tait, Clehsch, Boussinesq and MacDonald, and applied by them 
to other cases 

The strains and stresses are obtained in the form of infinite 
series of circular and hyperbolic functions. There arc two 
type* of sections specially studied. 

The first u bounded by an ellipse and by the two branches of 
a confocal hyperbola. The solution is worked out numerically 
for various values of the eccentricity of the ellipse and of the 
angle between the asymptotes of the hyperbola. 

The position of the fail points, or points of maximum steam 
and stress, is investigated at length. 

It js shown thatthe maximum stress doe9 not always occur, 
as is usually assumed* at the point of the boundary nearest to 
the centre of the section, but that in some cases there are four 
fiul-points symmetrically distributed round the contour, on the 
broad sides of the section 
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An example of this kind ha* already occurred in Saint 
Venanl's edition of Navier’s " Lemons dc M&amque " This is 
compared with the present result*. The paper also investigates 
the critical sections when the two cases of four and two fail- 
points pass mto one another It is shown in particular that 
when the angle between the asymptotes is less than 73° the 
greatest stress always occurs at the neck of the section 

The second type of section is bounded by one ellipse and one 
branch of a con focal hyperbola. 

The case in which the confocal hyperbola reduces to a straight 
Blit or thin keyway u» specially studied 

For the first type or section this case gives two thin key 
ways, for the second only one 

The manner in which the reduction of the tomonal rigidity, 
due to cutting such slits into the material, vanes with the depth, 
u yery striking This reduction, which is as great as *33 per 
cent when the depth of the key way is 06 (semi major axis) 
falls to about I per cent when this depth Is o 12 (semi major 
axis) This would account for such keyways not always giving 
in practice the reduction in torsional ngiaity which wc should 
cjtpeci from Saint Venant’s results for the circle. Keyways of 
only moderate depth will affect the torsional rigidity very little 

I* inally, the effect on the torsional rigidity of two such equal 
and opposite slits is shown to be about twice the effect of a 
tingle sin 

Chemical Society, November 2 —Dr W IT Perkin, 
Vice President, in the chair —The following papers were read 
On methods for determining the relative proportions of gaseous 
chloroform and air in a mixture of (he two, and on a met nod for 
producing a mixture of air and chloroform in any desired pro 
portion, by A Vernon Harcourt —The theory of saponification, 
by J Lewxowitsch It is demonstrated that partially hydrolysed 
fat* contain di and mono glycerides, and that the hydrolysis of 
triglyceride* constitutes a Tumofecular reaction —Note on the 
action of dilute mine acid upon oleic and claidic acids, by 
P G Edraed Dilute nitric acid converts oleic acid quantita¬ 
tively into elaidic acid —Formation of letruoline, by S Ruhe- 
mann and H h Stapleton. A good yield of tetnuohne, 

CH^jJ >CH, Is obtained by heating monoformylhydr 

aside — Asymmetric optically active nitrogen compounds. 
Dextro and Irevo benzylphenylallylroethyl&mraonium iodides 
and bromides, by W J Pope and S J Peachey On heating 
a-benxylphenylaUylmcthyUmmonium iodide with silver dextro 
camphorsulphonate and acetone, a mixture of the camphor 
wilpnonates of the dextro- and laevo quaternary ammonium 
denvates is obtained From these salts the corresponding and 
optically active iodides and bromides may be prepared It is 
thus proved that dissolved substances may owe their optical 
activity to asymmetric nitrogen —Camphoroxime. Part III 
Behaviour of camphoroxime towards potassium hypobromite, 
by M O hors ter Camphoroxime yields, when treated with 
potassium hypobromite, a nitroso-denvotive, C 10 H M BrNq<_), 
which is convened into a compound of the composition 
C™H, 4 BrNO by sulphuric acid 1 on treating either substance 
with soda, a nitrite, C»H U N, and an amide, CfHf^NO, are pro¬ 
duced. The latter seems to be campholytic amide —Optical 
influence of an unsaturated linkage on certain derivatives of 
bornylamine, by M O Forster —The interaction of sodium 
hydroxide and bcnzaldehyde, byC A. Kohn and W Tran tom 
Electrolytic preparation of induline dyes, by E C. Sxarvssy 
On electrolysing a fused mixture of aniline and its hydrochloride, 
the following substances are formed induline, aulidoinduline, 
mduiine 6B, and axophemne—The heat of combination of 
copper with zinc, by T J Baker —The action of sulphuric 
amd on fenchone, by J E, Marsh 1 2 4 Acetorthoxylene Is 
produced by the action of sulphuric add upon fenchone —On 
glucotudes, by H Ryan —Note on pojyaxo-compounds, by R. 
Moldola and \V A Williams — On ethyl dibromobutane- 
tetracarboxylate and the synthesis of tetrabydrofurfuran hw' di 
carboxylic acid, bv B Lean.—The application of powerful 
optically active acids to the resolution of externally compen¬ 
sated basic substances. Resolution of tetrahydroqulnaldine, by 
W J Pope and S J Peachey —The application of powerful 
optically active adds to the resolution of feebly bade substances. 
Resolution of camphoroxime, by W J Pope.—The application 
of powerful optically active ados to the resolution of externally 
compensated banc substances. Resolution of tetrahydropara- 
tohtqumaldine, by W J Pope and E M. Rich.—Homogeneity 
of dextrolrcvo a phcnethylamine dcxtrocamphorsalphonate, by 
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W J Pope and A. W Harvey —The characterisation of 
racemic liquids, by F S Kipping and W J Pope.—A method 
for discriminating between 11 non racemic M and “ racemic *' 
liquids, by W J Pope and S J, Peachey —On two hydrated 
cobalt oxides, green and buff coloured, by W N Hartley —A 
method of separating isomeric xylidines from the commercial 
product, by W K Hodgkinion and L. Limpach —Action of 
hydrolytic agents on a dibromocamphor and the constitution of 
bromocampnoremc acid, by A Lapworth 

Entomological Society, November t —Mr G H Verrall, 
President, in the chair —Mr J J Walker exhibited two living 
specimens of Bostryckus com ulus t Fab., obtained from a wooden 
stool which was brought from Zanzibar —On behalf of Mr Vf 
Purlcy, of Folkestone, Mr C G Barrett exhibited the follow 
ing species of Lepidoptera — Stirmonota iraumoaa, Losoperm 
btairtctlla, Ptronta ertstana, Cledeobta angusialis, Crambus 
tnqHinatoUuu var , Endure* dubttahs, var tngraieUa, and 
Rndetruha Jtammeahs —Mr McLochlan showed four examples 
of Dttlephila htuala , taken by Mr E W Iiainworth at Victor, 
Colorado, at an elevation of pooo feet, on July 23, 1899 , also 
an ash twig which had been girdled by hornets, the observation 
of this curious fact having been made by Mr W C Boyd, of 
Cheshunt, from whom he received the twig —Dr Tk A Chapman 
exhibited specimens of Erebta flavofauuUa taken at Campo 
lungo at an elevation of 7000 feet He stated that the species 
occurred only in those places where there was an outcrop of 
doloimtic strata belonging to the crystalline schists, and was 
not met with elsewhere at that elevation, nor was It to be found 
in association with the same strata at lower levels.—Mr II J 
hlwes exhibited and gave a brief account of a collection of 
I Lepidoptera made by Mrs. NJcholl and himself in a part of 
Bulgaria which had not previously been visited by entomolo¬ 
gists, lycaena erodes, L anteros , L %epkyrus , MthUaea 
cynthta , Erebta gorge, and Cotnonympha typkon were & few of 
several interesting forms to which he directed attention 

Llnnean Society, November 2.— Dr A. Gbother, F R S , 
President, in the chair —Prof Stewart, F R.S , exhibited and 
made remarks on a preparation of the leaves of Mimosa pudua 
showing the diurnal and nocturnal positions, lie also exhibited 
the embryo and egg cases of Cestracion Phtitppi —Rev G 
Hens low read a paper on the proliferous state of the awn of 
Nepal barley After describing the two varieties Bordeum 
cole sit , vnrs Aegiceras and trlfurcaium, he showed that the 
inverted flower buds (which constitute the peculiarity of the 
monstrosity) were different in the two varieties.—Dr W G 
Ridewood read a paper on the hyobranchial skeleton of the 
new aglossal toad, llymenocktrus Boettgeri, The hyoidean 
cornua of this animal was shown to be ossified, a fact unique 
among tailless amphibians.—Mr Harold Wager read a paper 
on the e>e spot ana flagellum in Eugitna vindis 

Mathematical Society, November 9.—Lord Kelvin, 
GCVO, President, in the chair —The President stated 
that the Council, as announced at the June meeting, had 
awarded the De Morgan medal to Prof W Burnside, F R.S 
After Major MacMahon, R.A , FRS, on behalf of the 
Council, had stated the grounds of the award, the President 
presented the medal to Prof. Burnside, who suitably thanked 
the Council for the honour they had conferred upon him.—The 
following gentlemen were elected the Council for the ensuing 
session President, Lord Kelvin; Vice-Presidents, Prof Elliott, 
F.RS, Lieut. Colonel Cunningham, R.E., Prot Lamb, 
t R S,, Treasurer, Dr J Larmor, F R.S ; Secretaries, R. 
Tucker and Prof Love, r R.S 1 other members, Prof Bum 
side, Dr Glaisher, F R.S., Prat Hill, F.R.9, Dr Hobson, 
IRS, A B Kempe, F R.S , Dr F S Macaulay, H M 
Macdonald, Major MacMahon and E. T, Whittaker —Prof. 
Burnside communicated a short note by Dr L. E Dickson on 
the abstract groups isomorphic with the symmetric group on k 
letters.—Major MacMahon spoke on the fundamental solutions 
of the indeterminate relation fc w —The following papers 
were read in abstract. Certain correspondences between spaces 
of m dimensions, by Dr E. O Lovett. (1) On the form of lines 
of force near a point of equilibrium, (2) tbs reduction of 
conics and to their principal axes by the Weier- 

stnualan method of reducing quadratic forms, and (3) on the 
reduction of a linear substitution to a canonical form \ with some 
1 applications to linear differential equations and quadratic 
I forms, by T J. I Bromwich 1 (I) on Ampfcra’s equation 
Rr + aSr + T/ + U(nf - S*) ■ V, and (a) the theory of auto 
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id orphic functions, b y Prof A G Dixon —Note on Clebsch’s 
second method for th e integration of a Pfafimn equation, by J 
Brill 

Zoological Society, November 14.— Dr A Gunther,K R S , 
Vice President, in the chair —Mr Sola ter gave an account of his 
recent Journey to the Cape, and made remarks on the animals 
he had obtaiaed there tor the Society’s collection He also 
called attention to the derirabillw of the establishment of a Zoo¬ 
logical Garden at Capetown —Mr A. Smith Woodward read a 
communication from Sell F Ameghlno containing some further 
notes on Ntomylodon tistai (Grypotfurtum) Mr A Smith 
Woodward also exhibited, on benalf of Dr Moreno, the skull 
and other s pea mens of this animal lately discovered in the cave 
in Southern Patagonia where the original pieces of skin had been 
obtained, and made remarks on them.—Mr Lydekkcr exhibited 
and made remarks on a remarkably fine bead of the swamp deer 
(Ctrvus dmxnueit), obtained by Major C B. Wood in the 
Central Provinces of India.—The Secretary exhibited, on be¬ 
half of Mr G Pole Corew, some malformed horns of the Samhur 
Deer {Ccnms anstoitUs), obtained by him in the southern pro¬ 
vince of Ceylon, and read some notes on them sent by Mrs. 
Carew —A communication was read from Mr F Vaughan 
Kirby, containing field notes on the blue buck of the Cape 
Colony (CtpJkmUptus montuola \—A communication was read 
from Mr R 1 Pocock, containing an account of the collections 
of Arachnids made by Mr G L, Bates in French Congo To 
this was added a complete list of the species of the same group 
represented In the British Museum, and descriptions of the new 
genera and species.—A communication was read from Mr 
Stanley S Flower containing notes on a second collection of 
Batrechlans made in the Malay Peninsula and Sum from 
November 1896 to September 1898. Forty nine species, of 
which fifteen had not been previously recorded from these 
countries, were enumerated, and the tadpoles of several of 
them were described for the first time —Mr R Lydekker 
read three papers dealing with (1) the specific characters of 
the Chilian Guemal ( Cantu us cJuUhsu), which previously, from 
the absence of good specimens of the animal, had been inaccu 
rately given; (a) the skull of a Shark-toothed Dolphin (Pro 
squalodon australis) from Patagonia, in which he pointed out 
the characters of distinction between that species and the genus 
Squafaion , (3) the results of recent investigations on the denti 
lion of the Marsupial and Placental Carnivores —A communica 
lion was read from Mr Ernest Gibson, containing field notes on 
the Wood Cat of Argentina {Ft/ts geotfroyt), two specimens of 
which animal had recently been presented to the Soaety by Mr 
William Brown, of Buenos Aires. 

Cambridge 

Philosophical Society, October 3a— Mr 1 Larmor, 
President, in the chair —The following were elected officers for 
the ensuing year President, Mr J Larmor, vice-presidents, 
Mr F Darwin, Prof A- R. Forsyth, Dr W 1£ Gaskell, 
treasurer, Mr Newall, secretaries, Mr Baker, Mr Shipley, 
Mr Wilberforce, members of Council, Mr Harker, Mr 
Hutchinson, Prof Liveing, Mr Skinner, Mr Gadow, Mr 
Sharp, Prof J J Thomson, Mr Berry, Sir G G Stokes, Mr 
Bateson, Mr Seward, Mr G T Walker —The following com 
munlcatlons were made to the Society On semi convenient 
senes, by Mr W McF Orr —An experiment on the con dens 
adon of clouds, by Mr C T R Wilson The author save an 
experimental demonstration of the production of cloud by the 
contact of layers of must air of different temperatures —On the 
conductivity of gases from arcs and from incandescent wires, by 
Mr J A. M'Clelland The first part of thu paper contains an 
account of experiments on the conductivity of gas through which 
an arc discharge has passed; the second part deals with the 
conductivity of gas near an incandescent wire Experiments 
have been made with an arc between platinum terminals and 
with an incandescent platinum wire m air, oxygen and carbonic 
add gas The conductivity is shown to be produced by 10ms 
ation, and the nature of the carriers, their velocity under an 
electric force, and other points are investigated With the arc 
in air, or oxygen, there is a small excess of positive elec 
tricity In the gas taken from the neighbourhood of the arc, 
and this excess is very great In CO, j the greater velocity of 
the negative carriers unoeT electric force causes more of them 
to be discharged to the terminals of the arc The velocity of 
the carriers under electric force is not a constant quantity, 
bat varies with the nature of the sic and the temperature of 
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the incandescent wire. The velocity diminishes as the temper¬ 
ature it raised, this may he caused by the earners coming 
from the wire itself or the arc terminals at these higher 
temperatures, or by the disintegration of the wire or terminal 
affording material to condense on the carriers already formed 
in the gas.—On the secondary Ronlgen rays, by Mr J & 
Townsend This paper contained an account of experiments 
made with the rays given out when Rontgen rays foil on 
metals and other bodies These rays are of two kinds. The- 
first nre rapidly absorbed by the air, and at a distance of one 
centimetre from the radiating body their power of ionising the 
air is reduced to one thousandth of its value at the surface The 
rays of the second kind are more penetrating, and extend to a 
distance of several centimetres from the radiating bod) They 
cannot be considered part of the first kind of rays, as these 

would only have an effect of * of their initial value at a dn- 
' io 18 

tance of 6 centimetres, which would be too small to delect 


Manchester. 

Literary and Philosophical Society, November ia — 
Prof Horace Lamb, F R S , President, in the chair —Mr 
W E Hoyle exhibited a series of flint implements, &c , frons 
Egypt, forming part of a large collection obtained by Prof 
Funders Peine dunng the past winter in excavating about twenty 
miles of cemetery in the western desert between Hu and Derv- 
dereh, and Bince presented to the Manchester Museum These 
belonged to vanous periods, from prehistoric to Roman Certain 
types of knives with very finely notched edges and forked lance 
heads are very characteristic of the prehistoric age One cemeteiy 
dates from tne Libyan settlements in Egypt at the close of the 
Middle kingdom, about 2400 B c Here the graves were all 
shallow pits of the form known as “ pan graves,” in which the 
bodies were laid in a contracted position, but not all in the- 
same direction From this were obtained several of the strings 
ot beads exhibited The shell bracelets are very characteristic 
of this period Another large cemetery at Hu began in the 
sixth d\ runty, and contained, oesides potter)', a large quantity 
of lieads. One large necklace of five strings was of amethyst, 
others were of cornelian and garnet, whilst m the other seta 
were metal beads, which, from their not having corroded, were 
presumed to have contained a considerable proportion of gold 
The collection included a lar^e number of pieces of engraved 
bone, apparently prepared for inlaying, as well as two beautiful 
diorite saucers, one circular and the other in the shape of a 
large Unto shell A block of stone about six inches square* 
with a circle and two cross lines on the top, once formed the 
upper part of a short stone pillar, and is believed to have been 
a surveyor’s mark 

PARI9 


Academy of Sciences, November 13.—M van Tieghem 
in the chair —Observation relating to researches on the di 
amines, by M Berthelot A correction to the paper published 
on this subject in the last number of the Comftes rendm —The 
disease attacking carnations at Antibes, by MM Pnlheux and 
Delacroix. The primary cause of the disease is a fungus, a 
detailed description of which is given Artificial cultures could 
be earned out either on potato or in a drop of nutrient fluid. 
The species appears to be new, and the provisional name of 
Fusanum Dtattih* it given to it —Researches on acute alco¬ 
holism 1 estimation of alcohol In the blood ami tissues, by ML 
N Grrfhant. The alcohol was introduced into the stomach in 
measured amounts through a tube, and samples of blood taken 
at half hourly intervals were submitted to distillation in vacuo* 
and the alcohol m the distiUaten estimated by the bichromate 
method of Nicloux. In another experiment the animal was. 
killed, and separate analyses made of the brain, muscles, lives* 
kidneys and blood. The amounts per 100 grams of materia* 
were nearly the same, varying between o 325 and o 41 c.c- 06 
alcohol —On congruences of circles and spheres which inter¬ 
vene in the study of cyclic and orthogonal systems, by M. C. 
Gukhard.—On equations of the second order with fixed cnbcaA 
points, by M Paul Painlevl —On the generalisation of ex¬ 
pansions in continued fractions given by Gauss and Euler, of 
the Amotion (1 x x) m , by M H Pack —A new mode of con¬ 
sidering the propagation of luminofts vibrations through matter* 
by M G Sagnac.—On the spectrophotometry of tne electric 
light, by M Fernand Gaud. A comparison between the- in¬ 
tensities of different portions of the spectrum of incandescent 
T and arc lights with sunlight was made by decomposmg tach 
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light by screens of homogeneous colour, end measuring the 
intensity of the transmitted light with a simple Foucault or 
Bunsen photometer The screens were previously carefully 
examined by Frauenhofer's method, and the wave length of the 
light transmitted bv the screen exactly determined —On the 
atomic weight ol the metal in radio active barium chloride, 
by Mme Sklodowska Cune Fractional crystallisation of 
barium chloride obtained from uranium minerals gave a salt 
which concentrated the radio activity in the least soluble 
portions. The atomic weight was found to increase with the 
radio activity, the maximum value ulrtamed being 145 8 as com¬ 
pared with 137 8 for the inactive barium These results confirm 
the original view of the existence of a new element, radium — 
On the preparation and properties of the crystallised phosphides 
of strontium and barium, hy M A Jaboin Crystallised stron¬ 
tium phosphide is prepared in a pure state bv heating pure 
strontium phosphate with lamp black in the electric furnace. 
The phosphide has a dark colour, breaks with a crystalline 
fracture, and is rapidly attacked by moist air, or by chlorine, 
at about 30* C At the temperature of the electric furnace 
carbon replaces the phosphorus slowly, giving strontium carbide 
Barium phosphide is prepared in a similar manner and has 
corresponding properties.—On the estimation of phosphorus in 
organic compounds, by M Ch Mane The organic matenal is 
destroyed by heating with nitric acid and potassium perman 
ganate, and the phosphoric acid precipitated with molybdate, 
certain special precautions being necessary —On some new 
asymmetric compounds of nitrogen obtained synthetically and 
possessing rotatory power, by MM W J Pope and S T 
Peachey • Benzyl - phenyl allyl methylammonlum iodide 
is heated wuh dextrocamphorosulphonate of silver, the silver 
iodide filtered off, and the resulting salt recrystal I ised from a 
mixture of acetone and ethyl acetate From the less soluble 
fractions a dextrorotatory form (Mi, - + 208°) is readily iso 
lated, the more soluble salt (M D — -87°) being bevoroUlorv 
From these salts a dextrorotatory iodide («» -e 32° 4), Itfonuae 
<« D = + 68° 6), and a bevorotatory Iodide (a D =** - 51° 4) and 
bromide (a* = - 67* 3) were obtained. In these compounds the 
rotatory power 1* clearly due to the asymmetrical arrangement of 
the groups round the nitrogen stom —On the absorption of 
indice by plants, by M V Hourcet P rom a senes of analyses 
of pbuits grown under identical conditions in soil containing 
iodides, it was found that certain plants absorb much more iodine 
than others, some absorbing none at all —On the morphology 
and sexual evolution of a parasite of Htmtontscu: ba/amt, by 
MM Maurice Coullery and Fdluc Mesml —On the absorptive 
power of seeds for moisture, by M L Maquenne —On the 
origin of the symmetry in cry»talUsed bodies and of polymor 
phtsm, by M I* red Wallcrant —The relations existing between 
diuretic actions and osmotic properties of the sugars, by MM 
E, Il^don and J Arrous.—On lipase in pathological conditions, 
by MM, Ch. Achard and A Cleit —New experiments relating 
to the antiphylloxeric disinfection of vine plants, by MM 
Georges Couanon, Joseph Michon and E Salomon 
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THE INHERITANCE OF DEAFNESS 

Marriages of the Deaf tn America. By Edward Allen 

Fay Pp 537 (Washington The Volta Bureau, 

1898) 

R FAY'S work is an inquiry concerning the results 
of marriages of the deaf in America, a research 
originally instituted by Dr A Graham Bell among the 
charges which he committed to the Volta Bureau when 
he endowed that institution When Mr Fay under 
took this work—as a labour of love—the resources of the 
Bureau were placed at his disposal, and he was further 
helped in his investigations by his Government appoint 
ment as a special agent for the collection of statistics re¬ 
lating to the d«af of the United States during the taking 
of the eleventh census By these means Mr Fay was 
particularly well equipped for his work, and the volume 
before us is no mean result Taking as the chief aims of 
his inquiry the solution of certain questions of interest 
and importance to the deaf as a class and as individuals, 
he has sought by all the means in his power to obtain 
satisfactory replies, and his success will be seen by all 
who care to give the book a careful study The ques¬ 
tions to be elucidated were as follows — 

(1) Are marriages of deaf persons more liable to 
result in deaf offspring than ordinary marriages? 

(2) Are marriages in which both of the partners are 
deaf more liable to result in deaf offspring than marriages 
in which one of the partners 13 deaf and the other 19 a 
hearing person ? 

(3) Are certain classes of the deaf, however they may 
marry, more liable than others to have deaf children ? 
If so, how are these classes respectively composed, and 
what are the conditions that increase or diminish this 
liability ? 

(4) Aside from the question of the liability of the 
offspring to deafness, are marriages in which both of the 
partners are deaf more likely to result happily than 
marriages in which one of the partners is deaf and the 
other a hearing person ? 

These are questions which have been submitted to con¬ 
siderable discussion both in Europe and America, with 
the result that the conclusions arrived at have differed 
widely Indeed the conclusions have ranged between 
the dictum of Graham Bell, that “ the evidence shows a 
tendency to the formation of a deaf vanety of the human 
race in Amenca," on the one hand, to that of the 
Commissioners of the Irish census of i88r, that “ it 
appears evident that the question of deafness and 
dumbness in parents has no influence in propagating 
the defect ” 

Mr Fay** inquiry commenced in 1889, and the work 
has continued uninterruptedly since that time. Exhaus¬ 
tive questions were sent out and about, and the replies 
received were both more numerous and more complete 
than was anticipated. 

It would be beyond the purpose or scope of this review 
to enter with any detail into the large number of statistics 
placed before Mr Fay's readers f suffice it to say thit 
they bear the stamp of having been most carefully 
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collected, tested, and arranged, and may therefore be 
taken as more trustworthy than statistics are usually found 
to be In the tabular statement of marriages details are 
given of no less than 4471 unions—a fact that will give 
the reader some idea of the onerous nature of Mr Fay's 
task. 

It appears that marriages of the deaf are more common 
in America than in Europe, and they have increased at a 
high rate of progression during the present century 
From the statistics it appears that marriages of deaf 
persons, one or both of the partners being deaf, are far 
more liable to result in deaf offspring than ordinary 
marriages. The proportion of deaf marriages resulting 
in deaf offspring is 9 7 per cent, and the proportion of 
deaf children born therefrom is 8 6 per cent Accurate 
data as to the proportion of deaf children bom of 
ordinary marriages are not easily obtainable, but that 
proportion is probably less than 1 10 per cent On the 
other hand, marriages of the deaf are far more likely to 
resujt in hearing offspring, the proportion of hearing 
children being 75 per cent 

These results are in accordance with the two laws of 
heredity (1) that a physical anomaly tends to be 
transmitted to the offspring, and (2) that offspring tend 
to revert to the normal type 
There is a greater liability to deaf offspring of mar¬ 
riages of the congenitally deaf, since congenital or 
innate characteristics are far more likely to be trans 
mitted than are acquired characteristics 

It appears also that deaf persons having deaf relative^ 
however they are married, and hearing persons having 
deaf relatives and married to deaf partners, are very 
liable to have deaf offspring f inally, the marriages of 
the deaf most liable to result in deaf children are those 
in which the partners are related by consanguinity 
The most important statistics (summed up in a separate 
table) are those showing the number of marriages of 
each class of which the results are reported and the 
number and percentage of each class resulting in deaf 
children, with the number of children bom from mar¬ 
riages of each class, and giving the number and per¬ 
centage of those deaf These statistics show the com¬ 
parative liability to deaf offspring of the several classes 
of marriages 

As regards the happiness of deaf unions, marriages in 
which both parties are deaf appear to be more likely, 
other things being equal, to result happily than those in 
which one of the partners is deaf and the other possesses 
normal hearing , the proportion of divorces and separ¬ 
ations in the former class being 2 5 per cent, in the 
latter 64 per cent This is easily explainable on the 
grounds of mutual fellowship and identity of social rela¬ 
tions and sympathies which arise from the union of indi¬ 
viduals suffering from similar conditions. 

An appendix is devoted to illegitimate unions, but the 
totals of their statistics are too small to furnish any 
certain basis for trustworthy conclusions 
Mr Fay has produced a valuable work, and one which 
should take a prominent place in the literature—neces¬ 
sarily not a very large one—of the subject From a 
careful perusal one cannot fail to note the clearness of 
his statements and the logical way in which he works 
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out his deductions There is but one thing lacking, and 
that is the devotion of any special chapter to those 
diseases of the ear—notably the condition known as 
middle ear sclerosis—acknowledged to be hereditary, or 
to the diseases of the throat and nose which are pre¬ 
disposing causes of deficient hearing power Considering 
the large percentage of all forms of nasal obstruction 
existing in the condition of civilisation—a percentage 
larger, we believe, in America than in Europe—it would 
be of interest to investigate the influences diseases of the 
throat and nose exercise upon the mam ages of persons 
suffering therefrom. 

In spite of the fact that statistics are always somewhat 
dry, and the deductions given from those in Mr Fay } s 
work are put without useless verbiage, the book is a very 
readable one to those interested in all branches of the 
subject, and should rank high as a work of reference 

Macieod Years 11-v 


THE LIQUEFACTION OF GASES 

The Rise and Development of the Liquefaction of 
Gases By Willett L Hardin, Ph D Pp vm + 250 
(New York The Macmillan Co London Mac¬ 
millan and Co, Ltd , 1899.) 

La Liquefaction des Gas et ses Applications By Prof 
Julien Lcfevre Pp 175 (Pans tiauthier-Villars et 
Fils, and Masson et Cie ) 


A BOOK should be criticised with reference to the 
author's professed object in writing it Dr Hardin 
professes to have written for the popular reader, in the 
popular science style. Regarded from this point of view 
the work deserves a good deal of praise It is, in the 
first place, interesting to read, collecting, as it does, a 
great many facts connected with the development of low- 
temperature research, and detailing numerous experi¬ 
ments which are explained with the assistance of copious 
and clear illustrations It may therefore be recoin 
mended, with the reservations which are made below, to 
those who, with a very elementary knowledge of physics, 
desire to learn something of the details of recent progress 
in a very interesting subject The recommendation 
should be all the heartier because the author's style is 
free from the patriotic brag and boom which disfigure 
another recent American book on the same subject, and 
because the right side is taken as to the marvellous 
industrial revolutions heralded from America as a con 
sequence of lAter work in this department of science A 
further merit in the work is the abundance of exact 
references to original authorities, for the benefit, as 
stated in the prelace, of those who wish for fuller in 
formation. 

The Wit, however, thitthe author had the latter object 
in view emphasises what should be a binding obligation 
even in books intended solely for popular reading, 
namely, to take care that such science as is introduced 
shall be strictly correct, and this obligation Dr Hardin 
has fallen short of in a serious degree. On pp 183-185 
he reproduces Edwin J Houston's suggestions for an 
apparatus to produce intense refrigeration. The nearest 
thing to a novelty in these suggestions is the proposal 
to modify Windhansen’s machine by substituting a two- 
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stage compressor for a single stage one, and so obtain¬ 
ing a higher pressure of sixty atmospheres. He expressly 
retains Windbausen's system of power expansion in a 
cylinder doing work on a piston , yet Dr Hardin says 

“ In the apparatus suggested, Houston anticipated the 
methods which were employed twenty years later in the 
liquefaction of air by Linde, Hampson and Tripler " 

This is inexcusable in one who undertakes to “ enable 
the popular reader to understand the principles involved. 11 
The same confusion is repeated much more deliberately 
later on On pp. 205-208 the author works out mathe¬ 
matically the formula for the cooling produced by power 

expansion, {4-) “ — , which he calls equation (7) 

v /r T i 

He then says 


“Applying these results to the liquefaction of gases by 
means of the regenerative coil, it is evident that the ex¬ 
pansion of the gas in the tube lowers the temperature by 
an amount which corresponds to equation (7) ” 


The formula for power expansion is here applied where 
we ought to have had Thomson's formula for free ex¬ 


pansion, - 



The title of the section 


is “Theory of ihe Self-intensification Method of Re¬ 
frigeration," and a note, at the foot of the same page, 
refers us to Joule and Thomson for a more complete 
discussion, which, however, in the body of the section, 
instead of being abndged or summarised, is altogether 
replaced by another analysis The way in winch the 
book is written gives no reason to suppose that Dr 
Hardin is incapable of distinguishing between the very 
different conditions involved in power-expansion and 
free expansion, or the very different mathematical 
analyses appropriate to these two sets of conditions. 
The only tolerable explanation of such a gross confusion 
is that it has never come in Dr Hardin's way to read 
Thomson’s papers on the cooling of gases by free ex¬ 
pansion, or to examine intimately the nature of the 
phenomena involved, and so he has carelessly applied to 
these phenomena the well-known formula for cooling by 
power-expansion This is not the proper way to write a 
book even for the satisfaction of the interest of the 
popular reader These are not the only instances that 
the author shows of a lack of thorough acquaintance 
with his subject If he had studied Mr Tnpler's British 
patent of 1893, which is put forth as the foundation of 
his claims as inventor of a form of self-intensive air- 
liquefier, and had paid attention to the chronology of 
the subject, Dr Hardin would perhaps not have felt 
justified in treating those claims so well as he has done, 
by describing those parts of Mr Tnpler's apparatus 
which are not kept secret On p 227, the author gives 
Prot Dewar’s conclusion, that the liquefying points of 
hydrogen and helium are near together, without giving 
the subsequent correction 

The style of the writing is occasionally careless and 
slipshod, and the meaning sometimes undiscoverable. 
On p. 209 we are told 


“ the issuing jet experiences a much greater decrease ib 
temperature owing to the greater difference between the 
initial and final pressures.” 
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This is unintelligible in view of the fact that the 
difference between the initial and final pressures does 
not increase, while in case of supply from a cylinder of 
compressed gas, it actually decreases On p, 232 we 
find the sentence "Below the temperature of zero 
degrees ice slowly sublimes.* Some misprints have 
escaped correction On p. 208 the minus sign is omitted 
between k and 1 m equation (7) On p 243 the second 
“ 1 * in the name Lavoisier has been omitted 
If in a new edition such mistakes be corrected, and 
the latter part of Chapter iv, Section 3, be rewritten, 
the book will be useful as well as interesting to the class 
of readers for whom it is chiefly intended 

Prof Leftvre’s book is very well written and clearly 
illustrated Within the narrow limits of 175 pages it con 
tains a considerable amount of correct theory, a very in 
teresting history of the experimental development of gas- 
liquefaction, some discussion of industrial applications, 
And a very full list of references to original authorities, and 
all this with a surprising freedom from the evils of over- 
compression. The arrangement is not altogether perfect 
Prof Dewar's apparatus figured on pp. 55 and 61 apply 
the combination of free expansion with counter current 
interchange, a method of which there was earlier authen 
ticated invention both in England and Germany These 
applications should have been described in Section 35 
under the head “ Machines k ddtente sans travail 
extdneur,* and after the invention on which they depend , 
or, if it was thought advisable to discuss them out of 
chronological order, their dependence on the combin¬ 
ation in that invention should have been clearly brought 
out The illustration of Mr Tripier's apparatus on p 84 
might well have been omitted The employment of 
three stage compressors, with cooling coils between the 
stages, with purifiers, water-separators, and pressure- 
gauge, was familiar to pneumatic engineers for years 
before they were employed by Mr Tnpler in liquefying 
air, and the vitally important interchanger and expansion 
valve remain such a mystery that the illustration gives no 
idea what they are like or whether they differ essentially 
from the invention of Dr Linde and Dr Hampson On 
p 70 the statement that helium was liquefied at the tempe¬ 
rature of boiling hydrogen needs correcting in accordance 
with later results. Chapter ix, on modern commercial 
refrigerating machines, is very much out of proportion 
with the rest of the book, a discussion of this subject, 
which entirely passes by the great American and British 
developments in this field, might as well be omitted 
altogether 


A CONTRIBUTION TO ZOO-GEOGRAPHY 
StudiiH sur Gtograpkie Von Dr W Kobelt Zwciter 
Band Pp x + 369. (Wiesbaden Kreidel, 1898 ) 

N this, the second part of his "studies," Dr Kobelt 
deals at full length with the characteristics of the 
fauna and to some extent also, of the flora of the 
41 Meridional Sub-region ” This region very nearly cor¬ 
responds to the Mediterranean sub-region of Dr Wallace, 
its northern limits are a trifle more extensive, embracing 
as they do the Crimea and Bessarabia. 

As might be expected from the nature of his own 
zoological studies, the author lays most stress upon the 
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distribution of Molluscs, and gives a senes of elaborate 
and apparently very full tables of species found in the 
different departments into which he divides the region 
desenbed in this volume It must not, however, be in¬ 
ferred from this that other groups of animals are 
neglected or even treated with indifference 

A great deal is said about the range of the vertebrata 
of this part of the world in the past as well as in the 
present, all the orders of that assemblage of animals 
being taken into consideration There is one group of 
terrestrial, aquatic and semi-aquatic invertebrates winch 
are not at all discussed by Dr Kobelt This group— 
that of the earthworms and their allies—might profitably 
have been dealt with, inasmuch as their range, so far as 
is known, marks out very well not only the limits of the 
Pal earctic region (excluding only Japan), but also enables 
a line to be drawn between the more northern and the 
Mediterranean portions of the region dealt with by Dr 
Kobelt Inasmuch as a large portion of the meridional 
region is occupied by the Mediterranean sea, the author 
is, we think, wise in paying some attention to the fauna 
of that sea, as well as of other stretches of water in¬ 
cluded within his area A special chapter is devoted to 
the Mediterranean, and the author commences by ad¬ 
dressing himself to the problem as to whether that inland 
sea is really an independent tract or a section of the 
Atlantic 

The colossal faunistic and structural monographs 
issued by the Naples Zoological Station, as well as the 
results of elaborate studies carried on at similar institu¬ 
tions along the coasts of the Mediterranean, have made 
us well acquainted with the shallow water fauna of that 
sea. We are less informed as to the pelagic creatures, 
especially mammals, and about the deep-sea fauna. As 
to the former, observes the author, "the mamuialogist 
will, with a regretful shrug of the shoulders, confess him¬ 
self incompetent" to speak with accuracy So far as we 
know, the whales are not special to thal sea , nor does 
paleontological evidence hint at the Mediterranean as a 
centre of origin Oliver Goldsmith, in his “Animated 
Nature," pointed out that the Mediterranean dolphin 
occurred in the Red Sea He was doubtless right, 
though the reasoning employed may have been defective, 
and there is no prevision of the Suez Canal 1 The sperm 
whale is found therein, and (if we may regard the sea 
beast from which Perseus delivered Andromeda as a 
“ monstrous physetere " !) was even known to the ancients. 
Pliny's Orca was, it appears, rather that "sea should'nng 
whale" than a gladiator The dolphin of the Mediter¬ 
ranean has received many names, but there seems to be 
little doubt that that whale of Greek coins is exactly the 
same as the dolphin of the coasts of the Atlantic "As 
concerns mammals,” concludes Dr Kobelt, “the Medi¬ 
terranean is an impoverished gulf of the Atlantic Ocean ” 

In the characteristics of the Mollusca found, and 
some other animals, the Mediterranean presents tropical 
characters which are, partly at least, in reality due to the 
Suez Canal Mr E A. Smith, of the Natural History 
Museum, contributed some years since a number of 
interesting facts to the Zoological Society bearing upon 
such immigrations The Mediterranean, as is well 
known, sinks m places to profoundly abyssal depths, the 
actually greatest depth appears to be 4400 metres; but 
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here no living organisms ha\e been found It is purely 
azoic , the reason for the want of life is, according to the 
author, the want of oxygen and the abundance of carbonic 
acid 

There is, in fact, no special deep sea fauna found in this 
large tract of water 

Turning to the terrestrial mammalia, the author comes 
to the conclusion (elaborated in a special and highly 
interesting chapter) that their range to day is m thorough 
agreement with the distribution of land and water The 
Mediterranean southwards and the Bosphorus westwards 
form barriers which divide faunas This is illustrative of 
what is apt to be a common error in text books of 
zoology When Mr Sclater originally divided up the 
earth into zoological regions, he did not profess to do so 
for more than the Passerine birds, though his conclusions 
were shown later,by himself and by others to apply to 
other groups also They do not, however, in the least 
apply to various invertebrate groups, and in dogmatically 
dividing the world into the Sclaterian regions, the writers 
of some text books have entirel) lost the prime object of 
such a regional division The more modern h uthenan 
mammals are controlled in their tange by what are 
largely existing barriers , the more ancient molluscs show 
in their distribution the non existence of such barriers in 
ancient times Dr Kobelt dwells upon the distinctness 
of northern Africa from Europe so far as concerns its 
mammalian inhabitants He is disposed to dismiss the 
Gibraltar monkey as truly indigenous to that peninsula, 
though admitting the occurrence of fossil allies in 
European strata of«PIeistocene and Pliocene age 

On the whole, however, we are not certain that Dr 
Kobelt has taken so fortunate an instance as lie might 
have done to illustrate the effects of modem barriers in 
the dispersal of mammals It is perhaps a little too 
strong, in the face of he lists which he gives, to state of 
the Straits of Gibraltar and the narrow passage opposite 
to Carthage that they are u faunistic boundaries of the 
first rank ** The division between the arctic and the non- 
arctic parts Cof the pala*arctic region are more easily 
defined from their mammalian indigenes 

Dr Kobelt's book is closely packed with solid fact, 
and there is no more speculation than is necessary to 
give prominence to such generalisations as appear to him 
to be the legitimate outcome of his laboriously collected 
material ITns has been amassed from the most diverse 
sources , and the author by no means disdains the older 
writers, even the ancients being laid under contribution 
We commend the book to the serious student of zoo 
geography only, for it is emphatically not to be trifled 
witMf| an arm chair FED 


A TEXT-BOOK OF HEAT MOTORS 
The Steam Engine and Gas and Otl Engines By John 
P cr|, y> Sc, F R S Pp vin + 646 (London 
Macmillan and Co Ltd , 1899) 

HIS is one of thp best books which has been pub¬ 
lished in this country on the steam engine and 
other heat motors. The method and style is thoroughly 
characteristic of Prof Perry Many will no doubt object 
to the order of arrangement of the various chapters, and 
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will be inclined to think the author has put the cart 
before the horse , the author will probably reply that the 
book was not written for the beginner, but for advanced 
students. 

There is something 10 be said for the plan adopted ; if 
a text-book for students, engaged during the day in 
practical engine work, is given up in its early chapter* 
almost entirely to the properties of steam and thermo¬ 
dynamic problems, there is great risk that the student 
will be discouraged and eventually give up the attempt 
to improve his knowledge of the principles underlying 
the working of heat motors 
The author's plan is to deal first with the more practical 
details, in the hope probably that in mastering these the 
student will find out what he lacks and what he needs of 
thermodynamics and kindred subjects Granted this, 
it is still a little difficult to see that an improvement 
would not be effected by putting Chapters xv , xvm and 
xix on methods of* calculation, on temperature and 
heat, and on the properties of steam, earlier in the book. 
This is shown by the necessity of a footnote on p. 99 to 
explain the way in which the total heat required in 
evaporating a pound of steam is determined 
Chapter 11 is devoted to description of cylinders, 
pistons, \alves, frames, &c , of what the author calls the 
commonest form of steam engine, but as the details ex¬ 
plained include parts of steam turbines, the title is hardly 
happy The illustrations in this chapter are extremely 
good and complete 

Chapter 111 deals with the value of expansion, and the 
author points out, as a result of his calculations, that 
there are limits of economic expansion, and how easily 
1 the Willan’s law can be*dcduced from such calculations 
Chapter iv describes the indicator, its construction and 
the proper way to use it, and the error* it is liable to 
rhen, in the following chapter, come a most valuable 
series of exercises on calculations from indicator cards. 

One of the chief merits of the book, apart from the fact 
that it is so thoroughly up to date in all its information 
and methods, is the way in which almost every chapter 
is filled w th numerical exercises , any student genuinely 
working these out for himself cannot fail to become 
thoroughly master of the main problems confronting the 
student of heat motors 

In this chapter again (v) we have a little awkwardness 
introduced from the particular arrangement*adopted by 
the author One of the exercises is the drawing of a 
Bff> diagram, and no explanation of this has been 
given, the reader is referred for explanations to a much 
later chapter of the book. We fear the student is not 
likely to start with much knowledge of entropy, and 
will therefore probably skip these sections 
Tho next eight chapters are devoted to the mechanical 
details of valves, governors, air pumps, boilers and their 
fittings and accessories 

The first fourteen chapters may be said to mainly deal 
with the mechanical details of engines and boilers , while 
the rest of the book is devoted to what may be called 
theory and principle. 

In Chapter xvi the author deals with the cost of pro¬ 
duction of energy and ihe efficiency of vanous tvpes of 
motors, a most complete and valuable chapter full of 
good examples Then come some chapters on tern- 
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perature and heat, properties of steam, and work, &c, all 
very thorough and very full of matter for careful thought 
In the chapter on the 6 <t> diagrams, more advam ed 
theory is taken up, and, m fact, there are several chapters 
here that will be above the average student, and will form 
good reading for the expert , the facts are marshalled 
with great skill and the deductions show that the author 
is a thorough master of his subject 
The chapters on valve motion problems and inertia of 
moving parts are good, and the methods adopted to deal 
with these very difficult problems are as simple as it is 
possible for them to be 

Though only forty-two pages are devoted to gas and 
oil engines, the author has managed to get in a great 
amount of most useful information, and to give all that 
the general student needs 

The remaining chapters are devoted to certain impor 
tant thermodynamic problems and to un inquiry into the 
properties of superheated steam 

Most certainly Prof Perry has produced a text book 
which must be on the shelf of every student of applied 
thermodynamics, and of every engineer who has to deal 
with the utilisation of energy H B 


OUR BOOK SHELF 

Practical Plane and Solid Geometry for Advanced 
Students including Graphic Status HyJ Harrison, 
MIME, and C A Baxandall Pp xu + 558 
(Macmillan and Co, 1889 ) 

rm> book appears to compare very favourably with most 
English works of its class The greater part of it deals 
with practical solid geometry, including the method of 
indexed plans , this subject is treated in a much more 
methodical way than is usually the case, and the 
authors very properly call attention from time to time to 
constructions which are of a fundamental character It 
is a pity they did not go further, and clearly distinguish 
throughout the book the worked examples which involve 
new points of theory from those which merely illu#trate 
general constructions previously given The directions 
for making cardboard models ought to be very useful to 
the student, and the constructions are explained in such 
a way as to make the reasons for them intelligible 1 he 
section on plane geometry is distinctly above the average , 
in particular, there is a very interesting discussion of the 
description of an ellipse by means of a paper trammel 
Of graphical statics only a brief outline is given , but it 
is useful enough so far as it goes There is one error to 
which attention ought to be drawn on p 34a it is stated 
that the tangent plane to a surface at an anticlastic 
point cuts the surface in a curve with a double point 
where there are two inflexions this is not generally the 
case, and, in fact, the anchor ring gives an example of 
the contrary Here the section is a bicircular quartic 
which has a real ordinary node when the tangent plane 
cuts the ring, and is not parallel to the polar axis 

Grundltnten der mantimen Meteorolone ByW Kflppen 
Pp vi + 83. (Hamburg G W Hiemeyer, 1899.) 
This little work serves two purposes , it is practically a 
concise elementary meteorology, and a guide for the use 
of sailors, showing the best routes in the different oceans, 
with directions for the management of vessels in storms, 
especially the dangerous West India hurricanes and the 
typhoons of the China seas. Dr KOppen has been 
known for many years as one of the most prominent 
meteorologists, and having access to the large amount of 
materials collected by the Deutsche See wart e, we might 
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expect to find the result of his long experience embodied 
in a useful and an attractive form The work meets our 
expectations in every way , all details which are un¬ 
necessary for the object in view have been carefully ex¬ 
cluded, while all technical and nautical expressions are 
fully explained, so that the work, which is specially 
written for seamen, may be read with interest and 
advantage by all who are desirous of obtaining a know¬ 
ledge of maritime meteorology His treatment of the 
subject includes the general circulation of the atmosphere, 
as well as the movements of waves, tides and ocean 
currents, and the value of the treatise is much enhanced 
by explanatory figures in the text and by separate 
charts and diagrams 

Inorganic Ckemual Preparations By t elix Lengfeld 

Pp xviu + 57 (New York The Macmillan Company. 

London Macmillan and Co, Ltd, 1899) 

Tills is a compact series of instructions for the pre¬ 
paration of typical inorganic compounds, the selection of 
which seems to have been very judiciously made Re¬ 
ferences to original literature are given in connection 
with each preparation The author takes care to explain 
14 that the manual is merely a laboratory guide, and that 
unless the work is carefully supervised, it may become 
purely mechanical, and the course lose half its value ” 
It is, in fact, a series of recipes, and no attempt is made 
to explain the innumerable difficulties that will confront 
the inexperienced worker This is not said by way of 
complaint , on the contrary, it is the incidental and un¬ 
expected difficulties of an operation rather than the 
plain sailing that give the operator occasion to think, 
and lead to the close association of the teacher with the 
mind of the learner 

Mr Lengfeld purposely refrains from giving a complete 
list of references to literature, being of opinion that the 
student should learn to use dictionaries of chemistry It 
is doubtful, however, whether the student is able to make 
a discreet choice from the innumerable references of a 
dictionary, and we think that the author has rather lost 
an opportunity in not making his list of references more 
ample To those teachers who are introducing more in 
organic preparation work into their courses, this book is 
likely to prove welcome A b 

The Utility of Sulphate of Ammonia in Agriculture 

By James Muir, MRAC Pp 68 (London 

Sulphate of Ammonia Committee, 4 Fenchurch 

Avenue, E C , 1899 ) 

This is the essay which won the prize lately offered by 
the Sulphate of Ammonia Committee. Mr Muir has 
carefully compiled his little treatise, and made ajudicious 
selection of results of field experiments to illustrate the 
use of sulphate of ammonia, and to compare its results 
with those obtained from the use of nitrate of soda. 
Naturally, the results of the Kothamsted experiments are 
those most largely drawn upon , Woburn is also quoted 
from to a considerable extent, and the author consider 
ately always gives references to his authorities The 
comparisons between the effects of nitrate of soda and 
sulphate of ammonia are fully and very fairly drawn^ and 
the farmer should find the essay a great help in deciding 
which of these nitrogenous manures to apply m any par¬ 
ticular case No doubt the farmer, for whom the essay 
is chiefly written, will turn to the last three pages, which 
contain a summary of conclusions and comparisons 
between the two important nitrogenous manures This 
summary is in twenty-seven paragraphs, and but few 
of these lay themselves open to criticism. We can only 
suggest that the author might have pointed out more 
pearly in this summary, paragraph 3, that leguminous 
plants can, under favourable conditions, make use of free 
nitrogen , paragraph 7, that nitrogenous manures, and 
espeaally ammoniacal manures, do not give their best 




102 


NATURE 


[November 30, 1899 


results unless plenty of ash constituents are present! phos 
phates as well as potash , paragraph 20> that phospnates 
are a highly desirable addition in the manuring of barley , 
and paragraphs 34 and 37, that both phosphates and 
potash should be used on potatoes ana on grass land 
when sulphate of ammonia is used to supply nitrogen 
The Committee is to be congratulated on having 
secured and published a very useful and very justly 
written essay 

Euclid Books I -IV Edited by Charles Smith and 
Sophie Bryant Pp vm + 288 (London Macmillan 
and Co, 1899) 

With this book we have another addition to the great 
number of text-books on the Elements of Geometry 
Its chief features seem to be that the editors endeavour 
to instil into the students the notion that it is the cor 
rect reasoning and proof of the propositions which should 
be mastered! and not so much an exact repetition of the 
words of the text-book or teacher 
Abbreviations are freely used early in the first book* 
and these should be adopted generally by beginners, as 
the reasoning of a proof can be more easily scanned 
The editors have in several cases departed from Euclid’s 
solutions and adopted in their stead more modem and 
simple methods. Included in the text are many examples, 
both original and selected, from mathematical journals 
and examination papers In this form the Elements 
should be found useful in many schools 

Sylvia in Flowerland By Linda Gardiner Pp 198 
(London Seeley and Co, Ltd , 1899.) 

An attempt is here made to employ the methods of Lewis 
Carroll in the teaching of botany In the first chapter 
the foxglove explains 41 This is Leap Year with us (the 
flowers), and so we have a thirty first of June,” and 
because the thirty-first of June does not occur every year, 
it is a day of special favour to humans, who are allowed 
M to hear with both eyes and ears ” Sylvia talks with 
plant after plant, and is instructed by them in the 
fascinating mysteries of cross pollenation and many other 
interesting questions of plant-hfe The jam is some¬ 
times scarcely thick enough to hide the powder , but we 
have little doubt that the volume will find many appre¬ 
ciative readers. 


LETTERS TO THE EDITOR 

[ The Editor 4 ms net held himself responsible fer epiniens ex¬ 
pressed by hit correspondents Neither can he undertake 
te return , or to correspond with the writers of % rejected 
manuscripts intended fer this or any ether peart of Nature. 
No nottce is taken of anonymous co m m un ications j 

The Stockholm Conference on the Exploration of the 
Sea 

1 cannot refrain from addressing to yon a few words In 
support of Prof llerdman s remarks on the outcome of the 
Stockholm Conference With marine biology so eminently re¬ 
presented at the meetings, there was ground Tor an expectation 
that the report would contain primarily recommendations for 
work at sea The representatives of chemical and physical 
work appear to have known their minds and to have obtained 
the just recognition of their claims 

Hitherto In biological investigation work has been too ex 
cluMvely devoted to Die food fishes themselves—too little to the 
food of these fishes—far too little to their biological environ 
roenL It will be to many eager students, both of fishery affairs 
and marine biology, a matter of diimay if nothing more definite 
results from this Conference There are, and nave been, too* 
many committees, secretaries and bureaus engaged on this sub¬ 
ject As Prof Herdman says, we want work at sea To be 
precise, we want, to begin with, two well equipped trawlers- 
and the right men m them If the Stockholm Conference had 
recommended even one, it would have been a sign of grace 
Such boats are not mere scientific instruments—not merely the 
luxuries afforded by governments in times of prosperity—but 
sound financial investments in fishery affairs The Norwegian 
Government has, I understand, ordered one, admirably devised 
for marine investigation, George Murray 
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Bust of Sir George Stokes 

\ou were kind enough to say last June that Mr Hamo 
Thomycroft would undertake the production of bronze copies 
of the presentation bust of Sir George Stokes, about one third 
of the size of the original, at a cost of seven guineas each, in 
case twenty five were ordered, and that names would be 
received by Sir William Crookes and myself 

If anybody wants such a copy I hope that he will write u> 
me at once John Perry 

Royal College of Science, London, South Kensington, S W , 
November 22 


Magnetism and Electricity By J Paley Yorke Pp 
viii + 264. (London Edward Arnold, 1899,) 

Mr Yorkl’s object is to provide an introduction to this 
branch of physics for those students who already possess 
some acquaintance with general elementary science His 
treatment is non mathematical, and no precise in¬ 
structions are given for experimental work. It is a little 
difficult to understand the reason for the interpolation of 
chapter v, headed “ Electricity,” between the subjects of 
magnetism and the .study of electric currents, more 
especially as the subject of electrostatics is resumed in 
chapter xu The explanations are clear and simple, and 
the book should give an intelligent reader sound pre¬ 
liminary conceptions of an important subject 

Field and Folklore By Harry Lowerison With a 
chapter on Folklore by Alfred Nutt Pp vii + 77 
(London David Nutt, 1899.) 

The collection of short essays on various aspects of 
nature-study collected here should do a great deal to 
wards enlisting the sympathy of school teachers in de¬ 
veloping a love in their pupils for outdoor observations of 
animal and plant-life. Mr Lowenson gives, m an in¬ 
formal way, a series of useful hints as to now to set about 
observing nature, and what books to consult to find the 
explanation of observations which are not at first easily 
understood Mr Nutt’s chapter describes the scope of 
folklore and the aims of students of this department of 
knowledge 
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A Geometric Determination of the Median Value of a 
System of Normal Variants, from two of its CentUee 

A short account appeared in Nature, October 12, p 584, 
of a paper read by me at the British Association, entitled the 
"Median Estimate,” which will appear in the forthcoming 
Journal of the Association Its object was to solve a problem of 
the following kind 1—40 per cent, of the members at a meeting 
vote that a proposed grant should be less than ioo 4 , 80 per cent, 
vote that it should exceed 50a l What is the Median Estimate, 
supposing the normal law of frequency to hold good ? That is- 
to say, What is the sum that one half of the members would 
think too little, and the other half too much, and which there¬ 
fore presents the best compromise between many discordant 
opinions? I showed that the calculation was exceedingly 
simple if certain tabular values are used that will be spoken of 
later Bui, on after reflection, it seems to me that further sim¬ 
plification is both desirable and feasible The problem is- 
representative of a Urge class of much Importance to on thro 
pologuts In the field, few of whom appear to be quick at arith¬ 
metic or acquainted even with the elements of algebra. They 
often desire to ascertain the physical characteristics of races 
who are too timorous or suspicious to be measured 
individually, but who could easily be dealt with by 
my method Suppose it to be a question of strength, a* 
measured by lifting power, and that it has been ascertained that 
a per cent of them fail to lift a certain bag A o€ known weight, and 
that b per cent of them fail to lift another heavier bag B Front 
these two data, the median strength can be determined by the 
simple method spoken of above, and not only it but also the 
distribution of strengths among the people. Having indicated 
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•the utillty and Importance of the general problem, I will pro¬ 
ceed to work out the particular cue of the voten by the now 
(farther simplified method In Fig 3 let the base line a represent 
100/ and let each successive honcontal line above it represent an 
increment of 100Z A dot A is placed on g, at the division 40“, 
and another dot B is placed on the ordinate at the division 8o° 
at the level of the fourth line above G Therefore A and b are 
plotted at their respective places. Join the two dots with a 
straight line. The place where this line cuts the ordinate at 
50°, shows the Median value The principle on which this 
•exceedingly simple process rests must be explained by begin 
nlng with Fig 1, where an ordinary curve of distribution is 
drawn about the axis h, with a quart!le equal to 1 The 


■centiles from the axis to the curve are given in the following 
small table (see my 11 Natural Inheritance," Macmillan, 1889) 
which la reproduced here for convenience 


CcntiUs to the grafts 6* to ± 50“ {nogatw* for negative grafts, 
gosittv* for font tv* grafts) 


± 

0 

r 

■ 

3 

4* 

3 

6“ 

7 

8 

9 

0 

000 


0*07 

O XI 

0 13 

0 19 

0 n 

0 ad 

0*30 

0 34 

zo 

° 3 S 

°4 I 


049 

1 0 33 

0 57 

o*fii 

0 65 

0*69 1 

074 

*>• 

0 78 

0 8a 

0 io 

OOI 

093 

1 00 

zos 

1 10 

1 13 ' 

I BO 

30 

1 9) 

1 v> 

,3 S 

*4* 1 

1 47 

1 54 

1 ■So 


*■74 , 

1 8 a 

40 

* 9° 

1 99 

toft 

a 19 ! 

a 31 

*44 

a-fis 

■ 79 

3-03 

; 3 43 


log technological formula were similarly translated into straight 
lines by Lslanne, and discussed by him in a senes of papers 
(1846-1878). He termed the process by which a proper choke 
of scales enables us to represent a given curve oy a straight 
line, anamorpku geometry Prof Pearson also tells me that 
in Lalanne*a hands and in those of his followers (Hermann, 
Vogler, Kapteyn, &c ) this geometry has been of great service 
in exhibiting engineering and other data in a form suitable for 
emir reckoning 

A convenient scale for the pocket book may be made on a 
strip of paper squarely ruled in millimetres, on which the 
tabular numbers divided by 4 and multiplied by 100 are entered. 
Its range between ± 45° is consequently 100 x)x (2x3 44) = 

132 millimetres, which is leu than 
5 inches, or than the length of a half 
sheet of ordinary notepaper The scale is 
to be used for plotting the values of a, b, 
and w, while the miUimetre graduations 
along the opposite edge of the strip serve 
for the ordinates A and B. For frequent 
service, a ruled blank form, like Fig 2, 
11 quicker in use, and it need not, I think, 
be larger than half a sheet of foolscap 
paper, or eight inches wide This would 
suffice to show clearly each alternate 
centile, as about the middle of the form, 
where the ccntiles lie closest together, 
the alternate centiles would be more than 
one-tenth of an inch apart 

An attempt it made at the bottom of 
Fig 1 to exhibit the amount of error 
that would be produced by a simple inter 
polation between A and B, but it is better 
to make the companion numencally 
Let a and b be the percentage of those 
who vote, &c., for leu than A and B re¬ 
spectively, and let a and 0 be the tabular 
numbers including their signs, correspond¬ 
ing to a and b t on the scale reckoned from 
o* to 100° (and not from o° to ± 50°) Let w be the unknown 
median and 7 the unknown quartile of that curve of normal 
frequency which passes through the plotted positions of A and 
B, then 

m + $a ~ A m + </$ = B. 

Whence, by eliminating 7, we have 

Mfci) 

The 11 medians calculated" in the table below are thus de¬ 
rived The simple interpolations require no explanation 
Graduations on the scale o° to ± 45 0 are in brackets. 



Tin theoretical value 1 for a 50* are Infinitely large 
The curve cam to be trustworthy afctilde about ± 45 

When A and B are plotted on iig 1 there can be only one 
normal curve of frequency whose steepness, as measured by its 
•quartile, allows it to pau through both of them This curve 
might be drawn, but by a tedious process of trial and error, to 
avoid which the arrangement shown in Fig 2 has been devised, 
•and the troublesome curve is dispensed with. The ordinates in 
Fig 1 are so stretched apart or compressed together, laterally, 
that the curve Is changed into a straight line. Let x be any 
absdua in Fig 1, counting firom the middle of the axis to the 
-nght or left as the case may be, and let / be the corresponding 
tabular value. Then, as in Fig 2, draw an abscissa x of the 
.same nominal length as x t but of a real length = *>, where 
n * 1 or some more convenient number. Now let fa, fa, fa, 
dec., be points on the curve In Fig 1, having the co-ordinates 
/1» *$> y* & c 1 then the corresponding points in 

Fig a will occupy positions having the co-ordinates of Ufa, y t 1 
«fi. y% 1 */*• Jjh&c* In other words, they will lie in the same 
straight lme The ordinates of any normal curve are expressed 
by multiplying the tabular numbers by the quartile of that curve 
Let q be the quartile of any given curve, and write ri for nq 
Then substituting n' for n in the above, we still find that 
Ai /to /si &c.» will lie in the same straight line in Fig 2 
Consequently the proposition is true generally 

Prof Karl Pearson informs me that various curves represent- 
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Values of b 



<+»“) 

(+30*) 

<+4o1 

(+5«>) 


70 

80 

9“ 

93 

fl = 30 a (-30°) 





Medians calculated 

348 

300 

259 

216 

Simple interpolation 

340 

300 

271 

200 

tf=40 a (-io°) 





Medians calculated 

231 

193 

167 

154 

Simple interpolation 

233 

1 

200 

1 __ 

1 So 

*73 







The interpolated results are, of course, correct when A and B 
are symmetrically placed, as they are at 20° (- 30*), and 80* 
(+ 30*) They are most incorrect when either A or B is near to 
the limits of the curve, and when both are on the same side of 
its middle point. 

When applying the method practically, espscially up>n some 
unfamiliar characteristic whose law of frequency is doubtful, the 
determination of M should be considered as a first approxlmi- 
tlon, nod the process be repeated with two new values A, and 
ft, the one a little less, and the other a little greater than M 
The new result M L could be accepted as final 
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For perfection of simplicity tome method, whether it be 
graphic or tabular, for converting observed numbers into per 
centres, might be printed at the beck of the blank form 

Francis Galton 

On the Cause of Dark Lightning and the Clayden 
Effect 

I have been criticised in a letter which appeared recently in 
Nature for not alluding in my letter on dark lightning to the 
peculiar photographic reversal known as the Clayden effect I 
must confess that at the time of writing my letter 1 was unaware 
of this effect, a description of which has only appeared, so far 
as I know, in one of the photographic journals. Mr Clayden 
has certainly explained dark lightning, and it only remains to 
explain his explanation As I think that this effect is not 
generally known, I believe that it may be worth while to dc 
vote a lew words to the statement of the case before describing 
the experimental ikork by which 1 have determined the factors 
which play a part in this very curious photographic phenomenon 

Mr Clayden showed that tf a plate which had received an 


Fig 1 shows a scries of spark images, some normal, some 
partly reversed, and others wholly reversed The ^mrks are 
those of a large mductorram with a good-aixed Leyden jar in 
circuit. The sparks were all of equal intensity, but after each 
discharge the iris diaphragm of the lens was closed a little. 
It will be seen that the borders of the bright sparks are re¬ 
versed. In some the image is reversed, with the exception of 
a narrow thread down the core The images were improved 
in succession on the plate by moving it in the camera. A plate 
holdeT was dispensed with, an opening being made In the 
ground glass back by removing a strip a Tew centimetres wide 
The plate was held against this opening, and a large number 
of exposures made in a few moments. Of course, the room 
was in total darkness After exposure, the plate was exposed 
to the light of a candle for a second or two, and then developed 

In this series of pictures it will be seen that the edges of the 
bright images of ine sparks are reversed, the intensity on the 
border of the image being leu than at the core As the inten¬ 
sity of the spark becomes less and leu, the bright central core 
dwindles down to a meie thread, and eventually disappears, 
the spark's image being feeble enough to reverse over its entire 
area. 

This explains why the dark lightning flashes are usually 



Fia z ramifications of the main flash The ramifications are less 

brilliant discharges and reverse, while the mam one is too bright 
impression of a lightning flash or electric spark was subsequently to cause the effect 

slightly fogged, either by exposing it to diffused light or by The first thing that occurs to one is that It may be some 
leaving the lens of the camera open, the flash on development peculiar radiation, which the spark emus, Which is wanting in the 

came out darker than the background If, however, the plate light coming from other bodies. If a small photographic plate 

was fogged before the image of the flash was impressed, it came is partly screened by a piece of black paper and illumlnatal by 

out brighter than the background, as in the ordmaiy pic lures the light of a small spark at a distance of two or three feet, and 

of lightning I refer tq the appearance in the positi\e print a similar plate, screened in the same manner, is illuminated for 

In each case This is quite different from ordinary reversal a moment by candle light of sufficient intensity to produce the 

due to the action of a very intense light, for the order in which ume amount of blackening on development, wt shall have the 

the lights are applied is a factor, and the phenomenon lies means of showing that the spark light differs in its action 00 the 

wholly to the region of underexposure I repeated Mr Clay plate from that of the candle If these two plates, before 

den's experiment, and obtained dark flashes without any development, be half screened id a direction at light angles to 

difficulty ibe former one, and exposed *to the light of the candle for a 

The cflept cannot, however, be obtained by impressing an second or two, the part of the plate which has been illumin 
image of the filament of »n incandescent lamp on a plate, and ated by spark hght plus candle light does not become as 

subsequently fogging the plate Ciesrly there is something black on developing as the part which has received candle 

about the light <h the electric spark which is essential to the light alone, whereas the part which has been twice exposed 

production of the reversal It it not intensity, however, for I to candle Hght is blacker than that which has been only ex 

found that it was impossible to obtain reversed images of bright ( posed once This shows that the light of the spark does not 

sparks with the lens wide open I act In the same way as the light of the oandle Wherein 
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does it differ? It seemed possible that the peculiarity lay in 
the nature of iU radiation. To test this a prism was placed 
before the leni of the camera, which broke up the image of 
the spark into a senes of nark images of different colour 
The plate was expoeed to the flashed spectrum of a single 
spark, then removed from the) camera and exposed to the 
candle light, and developed If the reversing effect was due to 
any peculiar radiation or wave-length we should find the reversal 
at that part of the spectrum where the effective radiation 
belonged, say In the Inna red if the reversing power lay In long 
waves given out by the spark It was found that the entire 
spectrum came out lighter on the negative than the fogged 
background* A second plate waa exposed to the spectrum flash, 
then slightly fogged, and a second spectrum impressed on it in 
a different place. On developing, one spectrum came out light 
and the other dark Clearly the effect does not depend on wave 
length It then occurred to me that the time element might 
ehter into the problem The light of the spark is over in about 
1/50000 of a second, and it did not aeem impossible that a 
bright light of exceedingly short duration might act quite 
differently on a plate from a weaker light of longer duration 
This may be tested m a variety of ways. We may open the 
lens wide, unprets the image of a single spark on the plate, and 
then stop the lens down and superimpose a number of spark 
images sufficient to make the total exposure the same in each 
case. 1 This was the first method which I tried. In order to 


compel the successive sparks to pass over the same path, that 
theli images might be superposed, I shut them up in a capillary 
tube. With the lens open wide enough to give the maximum 
reversing action, 1 passed a single discharge through the capil 
laiy Stopping the lens down to one quarter of iti former 
aperture, four discharges were passed through the tube The 
plate was then fogged in the usual manner, and on de\elopment 
the sifcgU discharge wai reversed, but the composite one was 
not 


Fig 2 » from a plate showing this effect The upper images 
' Are Those of single discharges through the capillary, with dif 
' forint apertures of the lens, the lower images are those of 
double Or triple discharges through the same tube The left 
hand side of the plate was exposed to the candle light for dif 
ferent amounts of time, by moving the screen over small dis 
tahees during the exposure Only the single discharges reverse, 
though the density of the images on the unfogged portion of the 
pUkt is the same. 

This was very strong evidence that the duration of the lilu 
mink don was the important factor Some years ago I measured 
tt)e duration of the dash of exploding oxy hydrogen, finding it 
to be about f/raobo of a second Possibly the flash of such an 
exbforidn would duplicate the effect I exploded several glass 
bojbs filled with electrolytic gas, but found that the action was 
the same as that of ordinary light, it being impossible to get 
any re^rsa] / The flash evidently lasted too long, or there still 
|tm*lh 4 d *pme undiscovered factor 

The difference between the action of spark light and the light 
qTthe oxy hydrogen flash is shown in Fig 3 1 Plate 11 a M shows 
the effect of the explosion flash. Squares 1 and 2 received the 
light from an exploding bulb, the rest of the plate being covered 
Squares 1 and 2 were then exposed to the light of the candle. 
Square l, which has received the light from both sources, is the 
brightest, that Is, the effects are additive, there being no reversal 
Plate "b” shows the action of the light from the spark. 
Squares I and a were illuminated by the spark light, then 
squares a and 4 were exposed to the candle In this case, square 
4, which was illuminated by tbe candle, is brighter than square 
a, which received both the mrk light and candle light In this 
case tbe effects are not additive, there being reversal 

To demonstrate conclusively that the time factor was the only 
one, it wes necessary to secure an illumination independent of 
the electric spark, and of es short duration This was accora 
plis h cd in the following manner A dlar 30 cm*. in diameter 
was furnished with a radix) slit 1 millimetre wide near its 
periphery, and mounted on ^be shaft of a high speed electric 
motor. A second slit of equal width was arranged close to the 
rim of the disc, in such a pomtidn that the two slits would be in 
couiddeace once in every revolution This second slit was cut 
in the wall of a vertical chute, down which a photographic 
plate could be dropped. By means of a large convex leni of 
short focus, an image of the crater of an arc lamp was thrown on 


1 Th* details fa this figon, nd In two otfwn mat by Prof Wood, 
too Indistinct to bs ra pto doa d MtbbetorHy -Ed. Natuu. 
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the point of coincidence of the slits The intensity of the 
illumination transmitted by the slits when In coincidence wan 
almost sufficient to char paper The motor was now set id 
motion, and a plate dropped down the chute On developing 
this plate, three images of the slit appeared, not at all over¬ 
exposed, though the plate was the fastest obtainable, and the 
intensity of the light while it lasted comparable to that at the 
focus of a burning glass. By measuring the distance between 
the linages and the vertical distance through which the plate had 
fallen, it was an easy matter to calculate the speed of rotation, 
which was found to be sixty revolutions per second, the air friction 
of the disc preventing higher speed The duration of the exposure 
will be the time occupied by the rim in travelling a distance 
equal to the width of the slit, or 1 mm Thu was found to be 
1/55000 of a second, about that of the spark The crucial 
experiment now remained. A second plate was dropped, and, 
before development, was exposed to tne light of tne candle 
The images of the slit were most beautifully reversed , except at 
the centre, where the light was too intense It seems, then, 
that wc are justified in assuming that the action of oh intense light 
on a plate for a very brief time interval decreases the sensitive¬ 
ness of the plate to light It is curious to contrast with this 
effect the fact that exposure to a dim light for a moment or two 
appears to increase the sensibility by doing the small amount of 
preliminary work on the molecules, which seems to be necessary 
before any change can be effected that will respond to the 
developer 

I am not prepared to say what the nature of the change 
effected by the flash is. Possibly some one familiar with the 
theory of sensitive emulsions can answer the question I have 
tried using polarised light for the reversing flash, and then 
fogging one half of the plate with light polarised in the same 
plane, and the other half with bght polarised at right angle* 
to it As was to be expected, there was no difference in the 
effects R. W Wood 

Physical Laboratory of the University of Wisconsin, 

Madison, Wisconsin, October 20. 


Expenmenta on the Floral Coloure 

In 1837 the illustrious Her rebut wrote •‘The red pigment 
of several kinds of berries has generally been regarded as a 
btoe pigment reddened by an acid Thu is not tne case with 
m berries I have examined the pigment of Prunue cerasut 
and of Ribes nigrum , which contain the same pigment, and this 
is not blue Probably this has been surmised from the circum 
stance that the sap of these berries gives a blue precipitate with 
acetate of lead, but these precipitates are mm late and citrate of 
lead, wherewith the pigment is combined '* He found that, 
after separating these acids from the colouring matter, the latter 
yields a green and not a blue precipitate with acetate of lead p 
and, moreover, when to its aqueous solution a little milk of 
lime is added sufficient to saturate all the free add, the super 
natant liquid 11 red and not blue, which latter it would be if 
its natural colour was blue > He arrives at similar conclusion* 
with regard to tbe red pigment of the autumn leaves of cheny, 
red currant, &c. 

On the other band, Julius Wiesner, of Vienna, m 1862 and 
1872, by a senes of experiments, endeavoured to prove that 
the compounds of anthocyan —$ e the blue and red pigment of 
flowers, with lead, alkalis, &c,—are always blue, ana H is only 
when anthocyan 11 present in the cell sap simultaneously with 
a substance which is coloured yellow by alkalis, &c , that it 
passes by the latter body into green, which thus arises as a 
mixed colour He found that by completely washing out (as 
he thought) this latter body from the petals by warm dilute 
hydrochloric add, and then immersing them in solutions of lead 
and Iron salts, they became intensely blue, hence he was led 
to conclude, contrary to Berzelius, that the original and actual 
colour of anthocyan was blue and not red 

During last summer I have performed a series of experiment* 
on a number of flower*, with a view of settling the question id 
dispute, as above set forth In the first place, it was deemed 
advisable to observe the effect produced in each dkse by im¬ 
mersing the fresh petal Into ether saturated with ammonia. The 
result* were a* follows —(1) Petals which became blue, e^g 
peeony, pink campion, deep red garden rose, sweet pea, vetch, 
mallow, balasra, geranium, fuchsia, scarlet rhododendron, 
crimson flax, bluecentaurca, red daisy, periwinkle, lady's smock, 
became bluish-green (a) Petals which became green, 
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anemone, larkspur, violet, wlllowherb, scarlet troweolum, red 
rhododendron, bilberry, flowering currant, scabious, wild 
thyme, potato, forget me not 

The colouring matter was then withdrawn from these and 
other petals by macerating them for two days in cold methyl 
alcohol, the solution was poured off, evaporated to dryness, the 
residue taken up with warm water, and tne solution after filter 
ing tested as follows —(1) One drop HC 1 or H*PO\ followed 
by several drops of ammonia , (a) solution of acetate of lead 
followed, or not, by acetic acid , (3) solution of acetate of 
magnesium The results are tabulated as follows — 


Nome of flowir 

Natural 

colour 

HCl and NH> 

l 

Acetate of 
lead 

Acetate of 
Magnesium 

faony 

red 

deep blwgTuu 

bluish green 

blue-green 

Larkspur 

blue 

green 

green 

blue 

AuMtODti 

red 

green 

green 

■— 

Violet 

violet 

nearly blue 

green 

dark blue 

Oriental Poppy 

Ncarlet 

blue flush 

green 

green 

Campion 1 

pink 

blue at neutral 



point 

— 

— 

Ragged Robin 

red 

blue-green 

green (blue, 
arid) 

bluish-green 

green (blue, 
acid) 
green 

< tardea Roe 

deep red 

blue 

Dog Rom 

Py ms jmjaniem 
Clover 

Vetch 

pink 

crimson 

red 

red 

green 
dark green 
green 
blue 

green 

bluish green 
green 
blue 

green 

green 

Vicim Mg/irttu 

red 

green 

green (blue, 




acid) 

— 

Sweet Pea 

red 

blue-green 

green (blue. 


1 

Mallow 



acid) 

green 

red 

blue 

green (blue, 





acid) 

— 

Fncluus 

Oeranium 

red 

blue 

blue-green 
(blue, add) 

green 

red 

blue 

red purple 
(blue, acid) 

red purple 

Flax 

aimioD 

blue 

blue 

green 

Flowering Currant 
Dour 

red 

red 

green 
dark green 

green 

green (blue, 

green 




acid) 

•— 

Dahlia 

deep red 

blue 

green (blue, 

green (blue, 




add) 

acid) 

Scabious 

blue 

green 

green (blue, 

Betony 

Rhododendron 

red 

pink 


add) 

green 

green 

dark green 

green 
dark green 

deep green 

Primula 

red 

green 

green 

— 

Pen winkle 

blue 

blue-green 

green (blue, 




add) 

■— 

Foxglove 

red 

green 

green 

— 

Snapdragon 

Hyacinth 

red 

green 

green 

— 

blue 

blue flakes 


green (blue, 
odd) 
deep blue 

Tulip 

red 

red brown 

green 

Orchid 

red 

pure blue 

green (blue, 
aad) 

poetea 
green (violet 
blue, add) 


In a few cases the aqueous solution of the pigment, after 
acidification by HC 1 , was shaken up with amyl alcohol, and 
after allowing to separate, the lower acid liquid was withdrawn, 
and tested with excess of ammonia and of acetate of lead In 
this way, rhododendron, red daisy, red tulip, violet, foxglove, 
Vkia crmua , red poppy, gave a brilliant pure blue coloration , 
while, on the other nand, flowering currant and woundwort 

£ ve greens with ammonia, but blue precipitates with acetate of 
id In order, however, to purify the pigment still more 
thoroughly, its alcoholic or aqueous solution was shaken up at 
Intervals for two days with well washed hide powder, ana the 
latter, after filtering off the hqud, was well washed and ex 
reacted with very dilute HQ The bright red liquid thus ob 
tained was treated successively with the wrementloned reagents 
The result was extremely interesting, for while flowering 
currant and rhododendron gave greens, red tulip and purple 
orchis gave blues. In some eases the Wiener's experiment was 
repeated, it the fresh petals were wanned with dilute HCl, 
and the dMd quite washed out with water, and the now red 
defied organs placed Into solutions of acetate of lead and acetate 
of zinc, When rhododendron, flowering currant, violet (in some 
cells), foxglove, Via* traces (in some cells), became green, 
while, on the contrary, Gtraniutn pratmse % bugle, the rest of 
the cells of violet, and of Vuia cracca became blue It was 
evident, therefore, that Winner's opinion that anthocyan is 
invariably blued by alkalis, Ac., and never greened, was not 
confirmed, inasmuch as at least three petals, when treated in 

MO. 1570, VOL. 6(] 


the manner he prescribed, were distinctly greened, the pre¬ 
sumption being mat all yellow intermixture had been obviated. 

Tne general conclusion which I think must needs be diawn 
from these my experiments is, that there are different stages in 
the development of the floral pigment In the lower stages 
the natural colour is red, whatever the chromogen may be, and 
so far Berzelius was right. In the higher stages, on the other 
hand, the natural colour of anthocyan u blue, or rather (at least 
with some ehromogeni) it becomes capable of forming blue 
compounds or lakes with alkalis and certain metallic salts. 
Moreover, as I have laboured to show elsewhere, chromogens 
exist which, except under very exceptional conditions and 
circumstances, are incapable of producing a blue pigment; and 
these in all stages naturally develop Into a red, the brilliancy 
of which, when contrasted with that of a blue accidentally 
obtained in an allied species (* g in flax), unequivocally attests 
its real, original, and proper character P Q Kuuan. 

The Colour of PUnts 

An examination of the pebbles lying on the beach of the coast 
of the English Channel shows that while these an principally 
flinti they vary considerably in colour 

The flints derived from the chalk cliffs surrounding this part 
or the coast, and from which the shingle is generally supposed 
to be derived, are, so far as my experience goes, Invariably 
black, with a white coating on the exterior 

Only about one-third of the flints on the beaches of such 
localities as Eastbourne, Hastings, Brighton, Hythe, Folkestone, 
Dover, &c , or in the large accumulations at Dungeneu and at 
the Chesll Beach are apparently derived from the adjacent chalk 
cliffs, the remainder rang different shades of brown, grey, 
white and red, the former being the most prevalent In some 
cases the outside coating Is of n, different colour to the intenor 
of the pebble it follows, then, cither that the flints from tbe 
chalk undergo some chemical action, either internally or eater 
nally, while exposed to the air and salt water of the beach, which 
changes their colour, or the majority of them most have been 
derived from inland gravels. 

The first theory does not seem feasible, as flints are to be 
found in raised 1 beaches and other positions, where they 
have been deposited for long periods, still retaining not only 
their intenor black colour, but also the white coating on the 
outside. 

If these various coloured beach flints are derived from inland 
gravel beds, they must have been deposited under different con 
uitions from those which now prevail, as there is no action In 
operation on the south coast which can convey the flints from 
Inland to the sea. The age of some of these shingle beds must, 
therefore, be much greater than has been generally supposed. 

There are isolated pockets of gravel at the top of the chalk 
cliffs in some places, which fall on to tbe beach where the cliffs 
are eroded by the sea , but these are too few In number to ac 
count for immense deposits such as those at Dungeness, Fevensey 
and Chew I 

Falling to obtain any light on this subject from geologists to 
whom I have mentioned the matter, and whose opinions vary 
as to the changes flints undergo, I venture to appeal to NATURE 
for a solution W H Whuui 

Boston, Lines., November 37 


THE PROPOSED CHANGES IN THE 
MATHEMATICAL TRIPOS 

T HE Cambridge Board for Mathematics has presented 
to the Senate a report on the Mathematical Tnpos. 
This report recommends certain changes in the regula¬ 
tions relating to that Tnpos. The following note 
contains an abstract of the proposals made by the 
Board — 

The schedule of subjects for Part I. of the Tnpos has 
been reduced by the entire omission of some subjects 
(calculus of variations, elliptic functions, Bessel’s func¬ 
tions, hydrodynamics, sound) Other subjects have been 
limited in extent (eg ngid dynamics, electricity, optica, 
astronomy and others) Care has been taken to specifi¬ 
cally exclude pans of some subjects. The arrangement 
of papers is to he entirely changed and no papers are to be 
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exclusively devoted to problems. At the present time 
particular methods are prohibited in answering the ques¬ 
tions set m certain papers , such general restrictions of 
methods are no longer to be maintained A special 
regulation provides that at least half the questions set 
throughout the examination shall be of an elementary 
character 

The Board also proposes to abandon the custom of 
publishing the list of successful candidates in order of 


merit, and to follow the method at present adopted in the 
Classical Tripos. There will be three classes (Wranglers, 
Senior and Junior Optimes), and each class will consist of 
three divisions, the names in each division being arranged 
in alphabetical order 

The proposed changes in Part 1 have involved some 
corresponding changes in Part II The class list is to 
consist of three divisions only, the names m each division 
being arranged alphabetically , and it is to be possible 
for a candidate to obtain a place m the first division in 
two ways He may do so (as at present) by showing 
special proficiency in one section of the schedule of sub 
jects, together with general proficiency in one or more 
other sections , or by showing general proficiency over a 
wider range of subjects 

The Board hopes that these changes will induce more 
men to take Part I in their second year , it is at present 
possible to do so under a regulation which came into 
force m 1893, but veiy few have actually availed them¬ 
selves of the rule (probably not 1 per cent of the whole 
number of candidates since 1892) This is partly due to 
the fact that 90 per cent of the candidates cannot cover 
the whole range of reading in two years, and partly to 
the natural desire of the more able men to appear in as 
high a place as possible in the list By taking the 1 npos 
in their second year, men who intend to study subjects 
such as physics or engineering will be able to gain a pre¬ 
liminary knowledge of mathematics, with indications as 
to how to extend their knowledge in any special branch 
which they may need in their future course The second 
year Tripos will be of advantage also to the better 
mathematical men, who now spend half their third year 
in revision and in acquiring facility of solving artificial 
problems. Under the proposed regulations these men 
will have two years after Part I (instead of one) in which 
to become acquainted with the ideas and methods of 
modem mathematics This will be of special advantage 
to men who intend to devote themselves to mathematical 
research 

It is thought that the abolition of order of merit will 
assist the aims of the Board by making it possible for 
the papers to be easier, and by helping to remove arti¬ 
ficial problems , and also by inducing a greater number of 
men to take the Tripos in the second year of residence 
It is further felt by many that the proposed Part I is not 
of sufficient extent to even profess to classify the 
candidates in an exact final order of ment 

On November 23 the proposals of the Board were dis¬ 
cussed by the Senate As might be anticipated, the 
scheme was criticised at some length, and particularly 
the proposal to abolish the order of ment The Board 
will now revise its suggestions in the light of the 
criticisms of the Senate, and the Senate will have to vote 
on the final recommendations of the Board. 

It seems that the present Tripos roust be modified in 
some way, as the number of candidates has been steadily 
foiling off in recent years. Though once the largest 
Tripos in the University, the Mathematical Tnpos is now 
smaller than both the Natural Science and the Classical 
Tnpos. Taking an average of the candidates for the four 
years 1869-73, we find that, of the resident under- 
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THE RESISTANCE OF THE AIR 

'T'HE m port once of determinations of the resistance 
of the air to moving bodies, in connection with the 
problem of attnal navigation and numerous other prac¬ 
tical applications, has led the Soci£t£ d'Encouragemenfc 
pour 1 ’Industrie Nattonale to offer a prize for investiga¬ 
tions of an essentially experimental nature dealing with- 
the reactions on a surface moving through the air under 
varying conditions as to form and velocity One series of 
experiments with this object has been undertaken by M_ 
PAbW Le Dan tec, and a second set by M Canovettu 
The following account of these researches is based on the 
papers communicated by their authors to the BulUttn of 
the Society, and the report on them by M Barbet 

The method adopted by M l’Abbi Le Dantec is very 
simple, and had been used in some previous experiments 
by rum in 1893 It is based on the property that the 
motion of a falling body is at first accelerated, but the 
resistance of the air, increasing as the velocity increases, 
soon balances the weight of the body, and the body thus 
soon acquires its terminal velocity, and then moves- 
uniformly The resistance of the air at this velocity is 
exactly equal to the weight of the falling body 

In the present experiments the surface whose resistance 
is to be observed slides down a vertical wire, which acts 
as a guide without introducing perceptible friction Its 
weight and area can be easily and accurately measured , 
and Le Dantec has now devised an electric retord- 
ing apparatus, which enables the time of fall to be 
estimated with equal precision A band of paper is 
unrolled by clockwork action, and on this band an electric 
arrangement records the vibrations of a seconds pen¬ 
dulum Furthermore, when the falling surface is released, 
a current is started whereby a toothed wheel is brought 
into contact with the paper band, and traces on it a dotted 
line Hie surface at the end of its descent comes in 
contact with a buffer, the current is broken, and the 
cessation of the dotted line indicates the exact instant at 
which the surface reached the buffer The operator can 
vary the height in such a way that the descent occupies 
one, two, three or more seconds, and by subtraction the 
distances traversed in each successive second are 
obtained 

The experiments were conducted in the chapel of the 
Conservatoire des Arts et Matters, the nave of which is of 
considerable height, and their accuracy is verified by the 
perfect agreement of the results Thus seven! experi¬ 
ments conducted for the purpose of determining the 
height through which a surface fell in a certain number 
of seconds agreed to within a centimetre The chief 
conclusions are as follows — 

(1) Even feeble air currents such as are produced by 
persons moving about in the neighbourhood of the 
apparatus suffice to considerably modify the results, and 
it is important therefore that the experiments should be 
conducted in a closed building, which must, however, be 
sufficiently large for the walls not to materially affect the 
stream lines of the air flowing past the moving surface 

(3) A square surface 1 metre square, moving with a 
velocity of 1 metre per second, experiences a resistance 
of 81 grammes. 

(3) Experiments conducted with three different surfaces, 
each of 1 square metre in area, but of different forms, viz. 
circular, square, and of the form of an equilateral triangle, 
respectively, show that the resistance depends on the form 
6f the surface, and the results accord with the hypothesis 
that the resistance of a surface of given area is propor¬ 
tional to the length of its contour This property appears 
to be new 

(4) For velocities varying within certain limits, the law 
of proportionality of thie resistance to the square of the 
velocity was verified. 

The resistance of the air to a moving surface can also 
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be measured by attaching the surface to a small truck 
which is allowed to descend an inclined plane under 
gravity If there were no resistance to motion the 
square of the velocity at any point would be equal to 
twice the product of the vertical height fallen into the 
acceleration of gravity, but since friction and atmospheric 
resistance retard the motion, and the latter resistance 
increases with the velocity, the truck soon acquires its 
terminal velocity, and in the uniform motion which 
follows, the total resistance is equal to the weight of the 
moving body resolved down the plane By experimenting 
with tne truck alone, the resistance experienced by it am 
be obtained separately, and by subtraction the portion of 
the resistance due to the surface under observation is 
found 

This method forms the basis of M Canovetti’s ex¬ 
periments. Instead, however, of an inclined plane, a 
copper wire was employed, three millimetres in diameter 
and 370 metres in length, of which one end was fixed on 
the side of a hill, and the other on the level ground at its 
base This arrangement is similar to that used in many 
countries where bundles of wood are sent down from the 
hills by means of a wire Owing to the wire hanging 
in a catenary, the lower part of the wire was much less 
steeply inclined than the upper, the wire even sloping 
upwards near its lower extremity For this reason 
Canovetti did not take into account the last ninety 
metres of the path 

The mode of suspending the various surfaces by a 
trolley is shown by the accompanying figures. rhe 
wheels of the trolley were provided with ball bearings 
In order to determine what part of the resistance was due 
to the trolley itself, the latter unloaded was allowed to de¬ 
scend a wire at an inclination considerably smaller than 
that employed when it carried one of the surfaces, the 
smaller resistance of the unloaded trolley rendering a re¬ 
duction of the gradient necessary in order that the 
resistance might be calculated under similar conditions 
as to velocity The experiments indicated that the re¬ 
sistance of the trolley alone was proportional to the 
velocity 

In determining the velocity, Canovetti contented 
himself with reading on a chronometer the instant of 
starting the trolley and the instant at which it passed a 
mast placed 90 metres in front of the stopping point By 
dividing the 280 metres traversed by the time occupied 
between the two readings, the average velocity of descent 
was obtained, and this average velocity formed the basis 
of Canovetti’s conclusions. 

The most interesting of these results are those referring 
to the relative resistances of circular and rectangular 
planes, and the effects of attaching a cone or hemisphere 
to a circular disc forming a bow or stem Canovetti 
finds that the resistance of the air on an area of one 
square metre moving with a velocity of 1 metre per second 
is 90 grammes for a rectangle and 80 grammes for a 
circle 

A right cone, whose altitude is 1 5 times the diameter 
of its base, attached to the rear face of the circle reduces 
the resistance to 60 grammes 

A hemisphere placed in front of the circle as a prow 
<Fi£ i) reduces tne resistance to 22 5 grammes. 

Finally, in a double cone, formed by placing a cone of 
altitude double tbe diameter of the base in front of the 
circle, and a cone of altitude equal to the diameter of the 
base behind (Fig 2), the resistance is reduced to 15 
grammes, or less than a fifth of the original resistance. 

Canovetti made < senes of further experiments on 
solids resembling in form the Chalais balloon by sus¬ 
pending a cone and hemisphere, joined by their bases in 
a net (Fig 3) In one of these observations the resistance 
qjas equal to 80 gratnmes. This high resistance was due 
Ipgely to the net, but also in part to the instability of 
motion, which cuused the whole model to undulate. In 
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proof of this latter influence experiments were separately 
made on models rigidly attached to and freely suspended 
from the trolley By taking a model formed of a cone 
and hemisphere, and attaching it to the trolley by rigid 
supports fixed one near the common base and another near 



Fig. 1 


the vertex of the cone, a coefficient of resistance equal to 
one seventh of that of the corresponding circular disc 
was obtained 

To sum up, then, Le Dantec's experiments appear to 
have been conducted with every precaution to secure 



Fig a 


accuracy The coefficient of resistance which he calcu¬ 
lates from determinations made in a room from which 
draughts are carefully excluded must be regarded to some 
extent as the limiting value of a physical constant ob- 



c 3. 


tamed under conditions which an difficult to realise m 
practice We may compare such determinations, ^ with 
the determination of the weight of a cubic centimetre of 
absolutely pure water, since in all probability a large* 
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volume of air free from all currents and a cubic centi¬ 
metre of water free from all impurities, are both of them 
welUmgh equally difficult of realisation The exact de 
termination of such constants is nevertheless of the 
greatest scientific interest, and even the difference be¬ 
tween their values and those obtained under more normal 
conditions affords a measure of the allowance that must be 
made for the discrepancies which exist between theory 
and practice. 

Canovetti’s experiments, on the other hand, are 
essentially of the rough and ready order in several 
respects. The wire hanging as it does in a catenary, the 
differences of inclination at different parts of the course 
render the motion far from uniform over the 280 metres, 
and the estimated velocities can only be regarded as 
average velocities in a motion with variable velocity, the 
details of which have not been fully investigated A 
further source of error is due to the sagging of the wire at 
the point where the trolley rests on it, and the consequent 
absorption of energy in producing vibrations It is thus 
not surprising to find that Canovetti obtains 90 grammes 
for the resistance of a rectangle where Le Dantcc finds 
81 grammes , one might not unreasonably have expected 
a greater discrepancy Although Canovetti avoided 
windy days, yet his experiments were conducted in the 
open air under conditions which might be regarded as 
normal in ordinary calm weather, and so far as the re 
suits bear on the aucstion of the relative efficacies of dif 
ferent forms of balloons and other bodies in overcoming 
air resistance, they mAy be regarded as furnishing data 
of considerable practical value G H Bryan 


DR HENRY DICKS, FRS 

B RITISH geology suffers a severe loss in the death of 
Dr Henry Hicks, a loss which will long be felt on 
personal as well as scientific grounds. His chief work was 
in South Wales, among the older Palaeozoic formations, 
whose life history was previously but little known He 
pushed his inquiries into the very oldest pre-Cambnan 
rocks, both in Wales and Scotland , and then turning 
from these most ancient records he gave attention to 
those immediately preceding the present order of things, 
and pursued with equal ardour the evidences of glacia¬ 
tion in South Wales and Middlesex, the records of old 
bone-caves, and the remains of mammoth in the Thames 
Valley No man bad a keener eye for fossils To him 
rocks which had for long been deemed unfossiliferous 
yielded up some evidences of life 

Now and again his enthusiasm led him to draw conclu¬ 
sions and express opinions that were too slenderly sup 
ported by evidence, and consequently he was brought 
perhaps more than any other man of nis tube into active 
conflict on the battle field of geology No one, however, 
seemed to enjoy more heartily the animated debates 
which his own papers so often provoked than Dr Hicks. 

Henry Hicks was born at St David's, in Pembroke¬ 
shire, in 1837, and was educated at the Collegiate and 
Chapter School in that city Coming to London to 
study for the medical profession, he .entered Guy's 
Hospital, and was admitted a Member of the Royal 
College of burgeons and a Licentiate of the Society of 
Apothecaries in 1862 Returning then to his native place 
he commenced a practice which he continued until 1871. 
when be removed to Hendon He now devoted special 
attention to mental diseases, took the M D degree at St 
Andrews in 1878, and continued hit active and useful 
medical work until the dose of his life 
It was in 1863, while resident at St David's, that Dr 
Hicks' attention was first attracted to geology, and the 
inspiration catne through the late J w Salter, then 
paleontologist to the Geological Survey In the previous 
year Salter bad himself discovered, for the first time in 
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Britain, remains of the large Tnlobite Paradoxtdes , 
which was then stated to occur in the “ Lower Lingula 
Flags,' 1 of St David's Dr Hicks' interest was aroused , 
he diligently commenced to search for fossils among the 
old rocks around him, and as he himself has tola, the 
enthusiasm with which every new find was welcomed by 
Salter, “to whom they were first sent, was in itself a 
sufficient stimulus for any exertions required." A grant 
in aid was received from the British Association in 1863, 
and in the following year Salter was enabled to report 
at the Bath meeting that the energetic work of Dr Hicks 
“ has already brought to light more than thirty species of 
fossils, most of them Tnlobites”, and as he elsewhere 
remarked, these discoveries “ made a large addition to 
the Primordial fauna.” 

With the help and encouragement thus given by Salter 
Dr Hicks pursued his work with unflagging devotion 
His first communication to the Geological Society was 
made in 1865, and dealt with the genus Anopolenus, and 
from that date onwards for some years he contributed a 
senes of most important papers on the stratigraphy and 
paleontology of the Cambrian and Lower Silurian rocks 
of South Wales, two or three of the earlier papers in 
conjunction with Salter or Robert Harkness These re 
searches led to the establishment of the Menevian group 
in i86j by Salter and Hicks for part of the Middle 
Cambrian division which is characterised by Paradoxtdes 
Davtdts &c 

In 1876 he communicated a more particular account 
of the pre-CambriAn rocks of Pembrokeshire, and here 
he came perhaps more into conflict than on any previous 
occasion The granitoid rock which he named Dimetian 
and claimed as pre-Cambnan was regarded by Sir A 
Ramsay as metamorphosed Cambrian, and afterwards 
by Sir A Geikie as a granite mass intruded into the 
Cambrian rocks. The Pebidian volcanic series, also 
regarded as pre-Cambnan by Dr Hicks, was grouped 
with the Cambnan by Sir A Geikie The evidence for 
a third and intermediate scries named Arvonian by Dr 
Hicks was subsequently .admitted by him to be in¬ 
conclusive. In his views concerning the antiquity of 
the Dimetian, Dr Hicks was strongly supported by 
Prof Bonney, Prof Hughes and Mr Thomas Davies 
With regard to the Pebidian, it is now recognised that 
the beds are of the type of the Uncoman of Shropshire, 
generally classed as pre-Cambnan 

Between 1878 and 1883, Dr Hicks published a senes 
of papers on the metamorphic and overlying rocks ol 
parts of Ross-shire and Inverness shire, with petrological 
notes by Prof Bonney and Mr T Davies 

Since he went to reside at Hendon, Dr Hicks gave 
much attention to the local geology, and recorded many 
facts of interest. In course of time the subject of bone- 
caves greatly occupied him, and Cae Gwyn Cave in 
particular was explored in company with Mr E B 
Luxmoore and outers It was then shown that this 
Denbighshire cavern was occupied by m early Pleistocene 
fauna and by man before the deposition of any of the 
local glacial deposits 

In 1890 Dr Hicks bent hi9 steps into North Devon, 
and was much struck with the evidences of folding, 
faulting and crushing near Ilfracombe. He then for the 
first time found a Lingula in the Morte Slates, and ex¬ 
pressed the opinion that these rocks were older than the 
Devonian Working zealously in Devonshire, and re¬ 
visiting South Pembrokeshire for the sake of companions, 
he elaborated his views in 1896 and 1897 He had now 
succeeded in finding a number of fossils in the Morte^ 
Slates and in different localities, but whether these were 
in part true Silunan fossils as maintained by Dr Hicks 
and the Rev G F Whidbome, or wholly Lower 
Devonian, Dr Hicks had clearly shown that the sue 
cession across North Devon was not continuous and un¬ 
broken as had been supposed. The discovery of the 
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fossils was indeed a grand one, and it indicated also that 
the Morte Slates “ vary considerably in different areas, 
and probably include beds of very different age ” 

These, his last researches, were carried out with all the 
enthusiasm of his earlier work, and when first announced 
to the Geological Society they roused as much oppo¬ 
sition The fact is that when he read the first paper 
only one Lingula had been found in the Morte Slates, 
and it was feft that the conclusions drawn by the author 
were not justified Undaunted, he returned again and 
again to the field , he reaped a rich harvest where others 
had altogether failed, and if he did not succeed in 
demonstrating that Silurian rocks occur in North Devon, 
he at any rate made manifest that until better preserved 
fossils are obtained it is not safe to say they are not 
there 

Dr Hicks became a Fellow of the Geological Society 
in 1871 , for many years he served on the Council, he 
was one of the honorary secretaries from 1890-93, and 

B resident from February 1896 to February 1898 The 
lgsby Medal was awarded to him by the Council in 
1883 Dr Hicks had also been President of the Geolo 
gists* Association, 1883 to 1885 He wa9 elected a Fellow 
of the Royal Society in 1885 In lus busy professional 
life he found geology a 11 means of recreation and 
of much intellectual enjoyment", and until near the 
close of his life he maintained a youthful energy and 
vivacity, and looked the picture of health To his many 
friends the sad tidings of his death at Hendon on 
November 18, at the age of sixty two, came as a surprise, 
and everywhere raised feelings of the utmost sorrow 

H B W 


NOTES 

Tits sum of fifteen thousand marks appears in the Budget of 
the German Imperial Home Office as Germany’s contribution 
towards the preparation of an international catalogue of science 

The Electrician states that a school for wireless telegraphy 
is being established on one of the Government hulks in Ports 
mouth harbour 

M DE Copprt has forwarded to the treasurer of the French 
Physical Society a cheque for 1000 francs towards meeting the 
expenses of printing the 11 Receuil des Const antes Physiques n 

At the annual meeting of the Royal Institution of Cornwall 
held at Truro on November 21, under the presidency of the 
Rev S Banng Gould, the llenwood Gold Medal was pre 
■anted to Mr Rupert Vallentin for his observations on the fauna 
of Falmouth, accounts of which are published m the last three 
numbers of the Journal of the Institution 

The Walnngham Gold Medal of the University of Cam 
bridge has been awarded to Mr H li W Pearson, Assistant 
for India in the Key Herbarium This medal is obtained by 
competition in original essays on any branch of biological 
science Mr Pearson’s essay was on the botany of the Ceylon 
Patamas, recently published in the Journal of the Linnean 
Society, 

Prof. Karl Pearson, F R.S., will deliver a lecture entitled 
“ Matter and Motion *' In the chemical theatre of University 
College, Gower-street, on December 6 at 5 f m. The members 
of the Chemical and Phyrical Society invite the presence of all 
who are interested In the subject 

The fou^h international congress of psychology will be held 
at Paris, in connection with the international exhibition, on 
August 20-25, 1 9°°* If u hoped that all who are interested 
in the study of psychology in its various aspects will take part in 
the congress. The general secretary is Dr Pierce Janet, Rue 
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Barbet-de-Jouy 21, Pins, to which address all communications 
concerning membership should be sent 

We regret to learn, from the Botamsches Centralblatt t of the 
death of Prof P Knuth, at Kiel, on October 30, in the forty- 
fifth year of his age, shortly after his return from a long journey 
Dr Knuth had worked on the same lines as the late Dr 
Hermann Muller, m collecting an immense amount of inform¬ 
ation respecting the visits of insects to flowers and tbelr agency 
in cross-fertilisadon Only last year he published the first and 
second volumeoof his ** Hondbuch der BlUtenblologie,” In which 
every observation of importance made by himself or others 
recorded during the last quarter of a century, since the public¬ 
ation of MUller’s “ Befruchtung der Blumen,” Is collated A 
third volume remained unpublished at the time of his death. 

It appears from a detailed article in Engineering that the 
British display at the Paris International Exhibition next year 
will l>e quite unworthy of the manufacturing power of this 
country This, we need hardly remark, is a matter for deep 
regret, especially as our chief compedtors are arranging for 
exhibits on a very large scale The German display will be of 
the first magnitude Thus the German exhibit In the group of 
appliances and general processes relating to literature, science 
and art, will be contained in a separate pavilion, the contents of 
which will be valued between three and four million marks. In 
the group devoted to decoration of buildings, furniture, &c., the 
value of exhibits is estimated at 150,000/, and a similar value 
is set on Germany’s electrical exhibits The value of exhibited 
general machinery is stated to be 35,000 1 , agricultural exhibits 
20,000/, ; the naval and military exhibit 30,000 1 , and so on 
The total value of German exhibits 11 estimated at a million 
sterling British industries and science will only be represented 
by 642 exhibitors. Referring to the inferiority of the repre 
senlation of Great Britain at the Exhibition in comparison with 
other countries, Engineering remarks. 11 Manufacturers best 
know what are their own interests and they have presumably 
come forward in such small numbers only after careful con¬ 
sideration Possibly this apparent indifference is partly due to 
the remarkable absence of information available about the 
Exhibition, and partly because of the unsatisfactory arrange 
ment, from an exhibitor’s point of view, by which exhibits will 
be scattered over a large area, instead of being concentrated 
into a British section. But whatever the causes, we must be 
prepared to meet our chief competitors in as many tbowands as 
we number hundreds, if manufacturers are then disappointed, 
they h ill only have themselves to blame. One reason of our 
inferiority in numbers is, no doubt, to be found in the antipathy 
of the British industrial to co-operate In industrial exhibits. He 
stands alone in this prejudice, and has, of course, to ptytltt 
penalty ” 

The claims of inorganic chemistry to increased attention 
have recently been urged in Germany on two important 
occasions. Addreming the Naturforscher veraammlung at 
DUsseldorf last year, Prof van’t Hoff gave a most interest¬ 
ing review of the recent achievements of inorganic chemistry, 
and made a strong plea for the cultivation of this branch of the 
science This plea lus been put in a more concrete form at 
the Gtttdngen meeting of the German Electrochemical Society 
The subject was introduced on this occasion by ProL W. 
Hittorf, and the proceedings culminated in a letter addremed 
to the Minister of Education asking definitely for the establish¬ 
ment of professorships and laboratories for inorganic chemistry. 

Prof Hittorf points out bow largely German ch e mi s t s 
have deserted inorganic for organic ch e mis try, how, with the 
exception of the fate Victor Meyer, hardily an organic chemi st 
of the later school has made important co ntri bu ti o n s to morgaidc 
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chemistry t how at the present time only two of the largest 
Uni rent ties and one Hochschule have independent professors 
of the subject He urges the cultivation of inorganic chemistry 
not only in the Interests of technology, bat from the conviction 
that the study, especially In relation to electro-chemistry, wil| 
give a deeper knowledge of the nature of chemical combination, 
and so strengthen the foundations of the whole science. He 
would not in the least deprecate the study of organic chemistry, 
but maintains that at present inorganic chemistry is in the 
position of a Cinderella. 

A numerous and influential deputation waited upon the 
Town Council of Edinburgh last week to urge the Corporation 
to give their influence towards the promotion of the movement 
for the establishment of a coologlcal garden in Edinburgh Prof 
Cossar Ewart described the advantages of soological gardens, 
and pointed to what was being done to establish and carry on 
such institutions In the British Isles and elsewhere Such an 
establishment in Edinburgh would be very valuable for the ad 
van cement of biological science, besides being a constant source 
of recreation and instruction to the public Prof Ewart re 
marked that though the climate of Edinburgh might not equal 
that of Dubbn, it is better than that of Amsterdam, where there 
is a flourishing if not a very large soological garden The ex 
penditure In Dublin is 3000/, while the income, including a 
Government grant. Is just over 30004 When it Is borne in 
mind that some 10,000/ or 12,000/ was raised in four days in 
connection with the recent show of the Highland Society in 
Edinburgh, the raising of 3000/. annually should not prove in 
superable. Among other advantages, a zoological garden would 
prove a very valuable addition to the educational institutions of 
Edinburgh The chairman of the School Board of the city, who 
was a member of the deputation, supported Prof Ewart in this 
view, and pointed out that a zoological garden would be parti 
culorly valuable in connection with object lessons in natural 
history In replying to the deputation, the Lord Provost said 
that the Corporation could not embark at the present time upon 
any large capital expenditure, but asked the deputation to con 
aider what the Corporation bhould do in support of the 
movement 

In connection with the subject of the foregoing note, the 
account of the New York Zoological Park given in Forest and 
Stream is of interest. This establishment was opened on Novem 
ber 8, at South Bronx Park, New York, and is the largest zoologi 
cal garden in the world. The well-known Zoo of London has 
an area of 304 acres , that at Amsterdam of only 25 , that of the 
Sod 4 t 4 d’Accl Imitation at Pans of 50 acres , that at Berlin of 
60 In the United States the Philadelphia Zoo occupies 33 
acres, the Cincinnati Zoo 36, while the National Zoological 
Park at Washington, maintained by the U S Government, and 
with an area of 168 acres, has until now been the largest zoo 
logical garden in the world. The New York Zoological Park, 
however, is more than one half larger, covering 261 acres. The 
new park belongs to the New York Zoological Society, which 
was incorporated by a special act of the Legislature with pur 
poses to establish and maintain a soological garden in the city 
of New York, to encourage the study of zoology, and to furnish 
instruction and recreation to the people. As a condition of the 
grant of South Bronx Park and the maintenance of the collec 
tions and the park by the city, the Zoological Society was 
required to raise 250,000 dollars, of which amount 100,000 
dollars was to be In hand before the society entered Into occu 
patkm of the park This fond was to be expended In the 
erection of the neeemry buildings and indoeures, and in the 
purchase of co ttectiono, m well os for the general purposes of 
die society, but as Wafted, the city was to prepare the ground trf 
the park, to m s lmufo it la good order end to bear the expense 
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of caring for the collections. The J00,000 dollars were raised 
by the New York Zoological Society, and in July, 1898, ground 
was broken. Recently the last touches were put cm the more 
important buildings that have been erected. The animals began 
to arrive a few weeks ago, and the number already received is 
very large, although, of course, as yet only a beginning has been 
made 

The Berlin correspondent of the Bntuk Medical Journal 
states that on the occamon of Prof. Rudolph Virchow’s jubilee— 
the fiftieth anniversary of hut tenure of office as professor ordin- 
arias—the Senate of the University, with its rector. Prof Fuchs, 
at their head, assembled to greet their revered and honoured 
colleague, and to present an illuminated and illustrated address, 
the text of which had been written by Prof Waldeyer In it 
Virchow's wonderful many stdedness, and his achievements as 
investigator, archaeologist, and politician were recounted in 
glowing terms. Prof Virchow, who was surrounded by his 
family and many personal friends, in his reply gave expression 
to his thanks for the support which he had always met with on 
the part of the university, and said it was true that his chief 
feeling had ever been that of '* the professor '* In cases of con¬ 
flicting interests he had always chosen the course of ** professor ” 
In the evening the Berlin Medical Society did homage to Its 
president (Prof Virchow) by a graceful little spontaneous cere¬ 
mony The presidential choir was wreathed and decorated 
with flowers and garlands, and the vice president, Prof v 
Bergmann, greeted Prof Virchow with a speech full of hearty 
good feeling, respect and admiration 

In a letter to the Timer, Captain G Neville, R N , describes 
what was apparently the fall of a meteorite, witnessed by him 
on November 19 from H M S Dido , off the Greek coast. 
He remarks that during a thunderstorm which had lasted all 
the day 11 we passed between the islands of Zante and Cepha- 
lonia and were about to anchor under the shelter of Cape 
Clarensa for the night, when there was a sudden flash, a splash 
m the water about 100 yards from the ship, a report os of a 
12 pounder gun being fired, and a little cloud of blue smoke 
over the spot where the splash had been It looked exactly as 
if a shell had struck and exploded, except that there were no 
fragments flying about” The description suggests that a large 
meteorite fell in the water, and It would be worth while to 
attempt to find some of its parts by dredging, and to bring them 
to the surface 

The following announcements are made in Science —Dr 
Samuel W Stratton, associate professor of physics In the Uni¬ 
versity of Chicago, has been appointed director of the Bureau of 
Weights and Measures, United States Coast and Geodetic Sur¬ 
vey —The Rumford Committee of the American Academy of 
Arts and Sciences has made a grant of five hundred dollars to 
Prof E B Frost of the Yerkes Observatory, to assist in the 
construction of a spectrograph especially designed for the 
measurement of stellar velocities in the line of sight 

The Pioneer Mail states that the Commission appointed to 
consider the advUability or otherwise of forming an Agricultural 
Department for Ceylon has reported favourably upon the forma¬ 
tion of an agricultural department It is recommended that the 
department should be combined with the irrigation department 
Further, the Commission has recommended the appointment 
of four experts to be attached to the department—an entomo¬ 
logist, a crypt ogam 1st, a chemist and a veterinary surgeon The 
connection of the Botanical Goldens with the proposed depart¬ 
ment is not very clear; but it is understood that it will also 
come under the department, as will the Agricultural School. 

RgntEEiNO to the subject of standard time, Prof Cleveland 
Abbe remarks In the U S Monthly Weather Review -“Our 
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international commercial intercotine will become precise only 
when we adopt Greenwich dates and Greenwich time throughout 
the world This improvement, conducing as It does to the 
transaction of daily business, will not Injure but rather be help¬ 
ful to meteorology No one has ever attempted to plot upon an 
ocean chart the observations of a storm by a hundred vessels at 
■ea, but has found inextricable difficulty with records that are 
kept by the rules of the ancient navigators, the trouble is with 
the dale of the month and day of the week The modern navi 
gator and the modern business man will do well to think, speak, 
and write of Greenwich days and dates only, if he would attain 
precision in current history " 

The West Indian humcanc of August 7-14 is described by 
Prof E. B Garnott in the National Geographic Magazine y 
from which the accompanying diagram of the storm has been 
reproduced During August 7 and 8 the character and extent 
of the destruction caused in the Leeward Islands, Porto Rico, 
and Santo Domingo were such as wilt make the hurricane rank 
among the historical storms of the West Indies. At San Juan, 
in Porto Rico, the barometer began to fall at 10 p m on 
August 7, and the lowest recorded reading, 29 23 inches, was 



reached at 8 30 a. m on August 8 The hurricane was strongest 
at San Juan between 7 and 9 a.m. on August 8, when the wind 
velocity was calculated by a U S Weather Bureau observer at 
85 to 90 miles an hour The rainfall was very lieavy, a total 
of 6 37 inches falling, of which 4 18 inches fell from noon to 
8 p.m on August 8. By prompt action the U S Weather 
Bnremi were able to warn many places of the approach of the 
hurricane centre. Prof Garriott states that the warnings out¬ 
ran the storm by a period which varied from a few hours at the 
easternmost Leeward Islands to thirty-six and forty-eight hours 
at points along the South Atlantic coast and gulf parts of the 
United States. 

The pilot chart of the North Atlantic ocean for November 
contains a very useful map of the hurricane tracks during the 
ten year period, 1890-99, and the dktance travelled by each 
storm centre daring twenty four hours. With a few exceptions 
the tracks exhibit Uywsual features, the motion of the centre In 
that portion of the track to the southward of latitude 25° being 
directed towards a point between north and west, and thence 
moving in a north-easterly direction. The position of this point 
of recurvature or point of greatest wesbfag is arranged in a 
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tabular form From this table it is evident that to rely upon 
the assertion that the storms of a particular month in the West 
Indies recurve within certain fixed and narrow limits of latitude 
may lead to serious error at a most critical time Thus the 
hurricanes of September, instead of recurving between £7° and 
29°, as formerly maintained, may recurve in any latitude from 
20° 20' to 33° 30" north 1 ikewise those of October, instead of 
recurving in latitude 2o°—23° north, may continue their north¬ 
westerly course until the parallel of 39" is attained 

The Deutsche Seewarte has published in a quarto volume the 
results of meteorological observations made on board German 
ships for the ten degree square of the North Atlantic comprised 
between latitude ao°“3o*N and longitude 6o°~70* W This is 
the seventeenth square, for which the observations have been 
similarly discussed and published, in the district of the North 
Atlantic lying between latitude 20* and 50* N , leaving but a 
small area to complete this very valuable work. It joins on to 
the nine ten-degree squares lying between latitude 20* N and 
10* S and longitude io° to 40* W discussed and published some 
time ago by the Meteorological Council, so that shipmasters 
navigating that part of the ocean have at their disposal a large 
amount of trust worthy information extending over a considerable 
number of years. The observations are given m a tabular form 
for each month, and for each one degree square, and the results 
are then combined for each five-degree square They show the 
distribution of winds under 16 points of the compam, the 
prevalence of storms, the mean barometric pressure, air and sea 
temperature, duration of rainfall and other useful data, and the 
form adopted allows of the results of future years, or of those 
obtained by other countries, being added, so that, if desired, 
comprehensive charts, from accumulated materials, could be 
constructed without going through the preparatory work da 
novo 

Two or three months ago reports were published in the 
daily press of the discovery of an electrical method of giving 
sight to the blind It was alleged that Mr Stiena had suc¬ 
ceeded in constructing an electrical apparatus which performed 
all the functions of the eye and was an efficient substitute for it. 
Like many other newspaper reports of so-called scientific dis¬ 
coveries, this has proved to be without sound foundation. Mr 
G H Robertson, who is himself afflicted with b li ndness, 
describes in the Electrician the results of personal inquiries into 
the matter with a member of the staff of our contemporary 
In spite of several visits to Mr Sbeni, no experimental proof 
in substantiation of the chums which were put forward on his 
behalf was obtained, and the conclusion arrived at ts that these 
claims arc foundless. Life is so short and crowded with so 
many Important duties that it Is impossible to investigate the 
many sensational statements made by irresponsible inter v i ew er s, 
but we are grateful to any one who will take the trouble to 
examine some of the rumours which are pat forward in the 
name of science. 

In the Bulletin of the French Physical Society, No 137, is 
desc r i b ed an ingenious disposition for estimating the duration of 
Kerr's phenomenon, in which certain dielectric liquids are made 
to assume the optical properties of double refracting crystals by 
placing them between the plates of a condenser The light 
observed is p ro d u ce d by the spark by which the condenser is 
discharged, and the time Interval between the discliaige and the 
passage of the light through the cond en ser may be varied fay an 
arrangement of mirrors, whereby the rays may be made to 
traverse any length of path required The experimenters, MM 
Abraham and Lemome, find from these investigations that Kerr's 
phenomenon Is reduced to half its original value in the four 
hundred millionth of a second, and become* Insensible In the 
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one hundred millionth of a second after the discharge of the 
condenser MM Abraham and Lemolne have also succeeded 
in showing Kerr’s phenomenon for a conducting liquid The 
Kerr's condenser, hiving water between iu two armatures, Is 
arranged in the circuit connecting two ordinary condensers in 
series. On discharging these by the spark used ss the source 
of light the charges liberated instantaneously charge the plates 
of the Kerr's condenser For a very small Interval of time the 
water is affected in the same way as a dielectric, and on ob 
serving the analyser a brilliant reappearance of light establishes 
the existence of the phenomenon 

In the Bulletin International of the Cracow Academy, M P 
Kudski continues his papers on the elastic properties of 
rocks. It would appear that even such rocks as granite cannot 
be regarded even “ groaso modo " as isotropic , but the expres 
si00 for the elastic potential generally involves five constants 
There are no grounds for assuming the separate propagation of 
dilatatfonal and torsional waves In gneim, granite and similar 
rocks ; on the contrary, the actual waves are partly torsional 
and partly dilatationa) 

The Ahncralogical Magazine^ voL xli , No 56, which has 
just appeared, contains a description of a new three-circle 
goniometer designed by Mr G F H Smith, and intended 
for comparatively rapid measurements of the geometrical con 
stants of crystals and the indices of their faces The paper 
gives a historical account of the one-circle goniometer of 
Wollaston, the two circle or “ theodolite " goniometer of Miller, 
and then describes the new instrument, which is a combination 
of those forms. The great advantage of the combination u that 
the crystal is adjusted once for all The measurements may 
be made In any deuied zone, the orientation of which is at 
once determined her crystals small enough to be firmly held 
by wax in all positions, the most convenient arrangement is to 
give all three motions to the crystal} but, if necessary, the 
telescope and collimator may have one or more 

Thxee noteworthy papers on the cultivation and manufacture 
of tobacco have recently appeared One of these publications 
is Report No, 60 of the U S Department of Agriculture, and 
in it Mr Milton Whitney and Mr T H. Means describe their 
investigations upon the temperature changes in fermenting 
tobacco in Florida and Connecticut. The report also comprises 
a rliumi of Dr Oscar Loew’s investigations of the cause of 
fermentation, which throw light upon and explain the observed 
temperature changes, and the necessity of maintaining a de 
finite amount of moisture In the tobacco during the curing and 
fomentation In another paper (Report No 62), published by 
the U S Department of Agriculture, Mr, Marcus Floyd 
describes the cultivation of cigar leaf tobacco in Florida, where 
striking developments of the tobacco industry have taken place 
In recent years. The object of collecting information of this 
kind is to investigate whether the crops produced on the 
various types of tobacco soils are the best obtainable with the 
present state of knowledge and skill In manipulation In this 
way the Department of Agriculture is making a scientific study 
of the possibilities of the improvement and extension of an 
important industry The third paper mentioned, on the cul 
tivadon and m a n ufacture of tobacco, appears in the Revue 
GinfraU des Samses for October 30, and is accompanied by a 
map showing the districts in which tobacco is cultivated In 
France 

"The Geology of the Country around Dorchester" 1* the 
title of a Memoir (priee 1/) juti issued by the Geological 
Surv ey In explanation of the new series map, No. 328. The 
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Memoir is written by Mr Clement Reid, and it deals mainly 
with the chalk, eocene strata and drift Among the more 
interesting natural features in the region are the numerous 
swallow-holes on Puddletown Heath and adjacent tracts. Per 
haps the largest u that known as Cull pepper’s Dish, a hollow 
about one hundred yards long and forty feet deep Another is 
known as Hell Pit Altogether there are some six hundred of 
these pits, due to the dissolution of the chalk and the sub 
sidence of superincumbent tertiary deposits. Mr Reid points 
out that the lower tertiary (Reading) beds consist locally of 
sands with im persistent beds of clay The rainfall readily 
sinks into the porous ground until arrested by one of the clay 
bands, and these guide the water in particular directions, 
whence it descends and dissolves the chalk The Reading beds 
and London clay vary considerably from their equivalents else¬ 
where, the London clay consisting largely of sand and sandy 
loam The Bagshot beds furnish evidence of true river deposits 
which replace the more estuarine strata of the eastern part of 
the Hampshire basin Large pits near Moreton station show 
(beneath plateau gravel) Bagshot beds comprising current 
bedded fond, pipe-clay and gravelly seams containing chalk 
Bint, Greensand chert," Pur beck limestone, Radiolanan chert, 
and Schorl rock Here, in fact, are found fragments of all the 
rocks which occur further west in gravels which have been 
regarded as drift, but which Mr Reul considers, with good 
reason, to be of Bagshot age The accounts which he gives of 
these and other deposits will lie read with interest Among the 
latter we may mention the Pliocene formation at Dewli&h, the 
clay with flints, plateau gravels, and more recent deposits 

Some interesting experiments on the rate of multiplication of 
various yeast cells have been carried out by Dr D P 1 foyer, 
of Vienna, and are published in the Centralblatt fin Hakterx 
ologie t Part 11 , No 21 The author has determined the time 
required at different temperatures, 13 0 C and 20” C and 2$ u C 
respectively, by various yeasts to produce a new generation from 
a parent cell Thus at 13 0 C , S elhpsoideus l Hansen re¬ 
quires nine hours and four minutes, and at 25 C six hours and 
twelve minutes, S membranae fattens at 13 0 C seven hours 
and one minute, and at 25" C five hours and thirteen minutes 
to form a new generation At 6 ° G it appears that the majority 
of the yeasts investigated did not, even after a week, produce a 
new generation, and the experiments conducted at this temper 
ature were discontinued The yeasts thus so closely scrutinised 
were grown on gelatine, and were not more than from three to 
four days old Many bacteria have been submitted to similar 
observations , but until these experiments, made by Dr Hoyer, 
were published, scarcely any investigations of this kind, in 
regard to yeasts, have been recorded 

The BulUtm of Miscellaneous Infatuation (Trinidad) for 
October contains a fuller diagnosis of the new fungus-parasite 
of the cacao plant, Nectria flamit, Mass. It seems, however, 
still doubtful whether it is the CAUse of the disease, or simply 
saprophytic 

In the number ot the Agricultural Gazette of New South 
Wales for October » a very interesting further account, by Mr 
J H Maiden, of a 'botanical visit to Mount Kosciusco. The 
flora presents some Alpine features, but the flowers are not 
specially large or brilliant. There is an extraordinary pre 
dominance of white flowers, almost exactly one half of those 
gathered at high altitudes. The flora presents, on the whole, a 
strong affinity with that of Tasmania. A list of the plants 
collected is appended 

The foutnal of the Royal Horticultural Society for 
November, besides purely horticultural papers, contains several 
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rkumts of the present state of our knowledge in vinous 
branches of botany —On the dispersion of seeds, by Prof 
Roulger, and on the importance of light and heat to plants j 
on movements of plant organs, and on fertilisation by insect 
agency, by the Rc\ (1 Hen slow, read at the meetings of the 
Society In the last of these papers, Mr Henslow sums up 
strongly against Darwin's dictum that “ Nature abhors perpetual 
self fertilisation,' 1 which, however, he quotes as “ Nature abhors 
self fertilisation,” an assertion ne'er made by D&rwin 

The second volume of Dr Isaac Roberts’ “ Photographs of 
Stars, Star Clusters and Nehule ' is about to he issued from 
the publishing office of KnowUd^t It will contain seventy 
two photographs reproduced by the collotype process, in 
addition to many pages of text Only a limited number of copies 
of the work will be available for the public 

A second fully reused edition of “The Physiology ol 
Plants a Treatise upon the Metabolism and Sources of Energy 
in Plants, 1 ' by Dr W Pfefler, professor of botany in the Uni 
venity of Leipzig, translated and edued by 1 >r Alfred J Eward, 
will be issued immediately from the Clarendon Press. 

The members of the St Marylebone Natural Science Society 
apparently derive a large amount of pleasure and instruction 
from one another, for the report on the meetings held during 
the present year shows that a number of interesting papers on 
diverse subjects were read before the Society Every organisa 
tlon which creates and fosters a love of natural knowledge 
furthers the interests of science , therefore, we are glad to know 
of the activity of the scientific society of St Marylebone 

The only ionising inorganic solvents hitherto found in ad 
dtuon to water are nitric acid and liquefied ammonia. In the 
current number of the Berichtc Prof Walden, of Riga, gives a 
preliminary account of experiments with liquid sulphur dioxide, 
which shows that this liquid acts to an unsuspected degree as a 
solvent for inorganic and organic substances Since it permits 
of double decompositions, and gives elect roly.sable solutions, 
liquid sulphur dioxide must now be reckoned as an ionising sol 
vent Many substances dissolve in liquid sulphur dioxide with 
characteristic colours Thus the iodides of the alkalis and 
alkytammomums dissolve with a yellow colour As an example 
of double decomposition, the action of potassium iodide on tn 
methylammomum chloride may be cited, These substances in 
sulphur dioxide solution give a precipitate of potassium chloride 
Feme chloride and ammonium sulphocyanide give the usual red 
colour ot ferric sulphocyanide The electrical conductivity of 
salts in sulphur dioxide solution is not the same in order as that in 
aqueous solution, nor does the molecular elevation of the boiling 
point in liquid sulphur dioxide correspond altogether with that 
found In aqueous solutions Prof Walden promises a thorough 
investigation of the many points of interest raised by this new 
discovery 

The additions to the Zoological Society s Gardens during the 
past week include a Vervct Monkey ( Ctrcopitkeens lalandii , <$ ) 
from South Africa, presented hy Mrs A Rom bey „ a Persian 
Gazelle (GasoUd subgutturo^a, ), a Chaplain Crow ( Corvus 
capollanus) from Persia, presented by Mr B T Ffinch, two 
Chipping Squirrels ( Tamm s trial us) from North America, pre 
seated by Mr C M Stewart, two Snake Fishes {Polypttrns 
sonogahri) from the River Gambia, presented by Mr J S 
Dudgett, an Indlan^ftitelope (Antihpo ctrvuaprm, &), a Banded 
Parrakeet (A/wms fasciatus) from India, a Sooty Phalanger 
(Trickosurus fuhginosus % 4) from Tasmania, a tennec Fox 
(1 Cams rends) from North Africa, deposited, two Red backed 
Buntings (Rmhoritm ruitla) from Japan, purchased 
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Spectroscopic Binaries — (i) a Annga {CapeUa) Prof 
W W Campbell, from examination of six spectrum plates of 
the star obtained with the Mill's spectrograph during 1896-97, 
finds decisive evidence of its being a spectroscopic binary The 
component having a spectrum of the Holar type showed velocities 
of 34, 54,49 and 3 kilometres per second from 1896, August 31, 
to 1897, Februaiy 4. The spectrum of the second component 
appears to consist chiefly of lly and the more prominent iron 
lines (Astro Physical /ouruaf, voL x , p. 177) (a) a Ursao 

Mmorts (Pbtaru) Photographs of the spectrum obtained in 
1896 showed no decided evidence of variable velocity- Others 
taken in August 1899 gave such different values, ranging from 
~ 15 a to - 9x1 kilometres per second, that the star was sus 
pected to be a short period variable, and a curve was plotted 
from additional observations specially made (Astro Physical 
Journal , x , p 180) The 1896 values of the velocity lie 
altogether out of the recent measures, and this is the reason 
assigned for suspecting the presence of a disturbing force in the 
form of a third component The period of the chief pair is 
about 3d aih. All the observations were made with the Mill's 
spectrograph on the 36 Inch refractor 

In the same number of the Journal , p. 184, ProL E B 
Frost, of the Ycrkes Observatory, gives the velocities in the 
line of sight of this star, obtained from spectrograms taken with 
the 40-inch refractor The resulting values quite confirm the 
short period variation found by Prof Campbell, and the range 
in velocity (7 kilometres) is also closely in agreement 

Position of Perth Observatory — Mr W E. Cooke, 
Government Astronomer at the Perth Observatory, Western 
Australia, has recently, with the co-operation of Sir Charles 
, Todd, of the Adelaide Observatory, determined the latitude and 
longitude of the station The latitude urns determined by ob¬ 
servations of mendum zenith distances of circumpolar*, and the 
final adopted value is 

Latitude 31° 57 # 09"*63 S 

The longitude was found by interchange* ot dock signals 
between Perth and Adelaide, the adopted value being 
Longitude = 7h 43m 3174s. E 

Variations in the Spectrum of Orion Nebula ~Prof 
Schemer, in the Astronomtsche Nachrukttn, Bd 150, No. 
3593, made some lengthy criticisms of Prof Keeler’s observa¬ 
tions of the spectrum of the Orion Nebula, obtained with the 
Lick telescope. Prof Keeler’s reply Is given in No. 3601, and 
the Astro metical Journal, vol x., pp. 164-8, contains both 
the reply and a translation of Prof Sehdnev’s article. The 
experiment consisted in obtaining two photographs of the 
nebulA, one on an ordinary plate, the other on an isochromatic 
plate protected by a greenish yellow screen The resulting 
negatives showed considerable differences In the relative in¬ 
tensities of several parts of the nebula. Prof Scheiner p oin ted 
out the doubtful comparison of different types of plattf, tba 
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pocrible photographic exaggeration of really minute differences 
of lntewty, and the difficulty of observations of such faint 
phenomna. 

To this Prof, Keeler replies, " That the difference between 
the plates is not sufficient to explain the irregularities found, 
as the star images on both plates are equally Intense , the 
di ffer enc e s in intensity are measured from point to point on the 
same negative, not from one to the otherj the observations are 
neither difficult or delicate, as the light given by the 36 inch is 
quit* sufficient for the purpose. 


A NEW ROCKING MICROTOME 

CERIAL section-cutting has sprung into such prominence 
during the last fifteen yean, and has now become so 
essential to almost every branch of biological research, 
that we are apt to forget that we are stiff using, practi 
cally unmodified, one of the earliest invented automatic micro 
tomes. The Rocking Microtome designed by the Cambridge 
Scientific Instrument Company was first put before the public 
in i88j,within a short Lime of the appearance of the very earliest 
of all automatic microtomes, that designed by Caldwell and 
ThrefelL The simplicity, efficiency and cheapness of the 
former soon caused it to become both widely known and used 
by all biologists, and it may be doubted whether any instrument 
has ever spread so rapidly and deservedly over so wide an area 
as the familiar ** rocker” whkh is now 
a characteristic feature in all labors 
tones in which any branch of biology 
is taught 

Considering the number of years 
which the microtome has been in use, 
and the variety of purposes which it 
has been made to serve, it is not sur 
prising that several small alterations 
have been made in it from time to 
lime, none of these, however, have 
affected the essential features of the 
rocker, which remains the same in 
strument to-day that it was years ago 

Recently the Cambridge Instrument 
Company brought out an enlarged and 
improved form to obviate what has 
generally been regarded as the chief 
defect cSf the "rocker,” vis , the fact 
that, owing to the principle upon 
which this instrument u constructed, 
the cutting surface was of a necessity 
a curved one This microtome, how 
ever, is too expensive to replace the 
rocker for which, in spite of its curved 
cutting surface (a defect of no moment in most work), there 
was and is still a great demand The maker* have, therefore, 
set to work to remedy certain minor defects in the rocker, and 
have, as a result, placed what they consider to be a greatly 
improved microtome on the market 

The new microtome, as will be seen from the figure, is of 
much the same form as the old design, and 11 built upon the 
same principle, the chief difference being in the bearings of its 
working parts, and in the addition of one or two new features. 

The following advantages are claimed for the new model — 
(1) Increased rigidity 

(j) Impossibility of tearing sections on the upward movement 
of the object 

(3) Impossibility of cutting thick and thin sections 

(4) Graduated arc for showing the thickness of the sections. 

( 5 ) Catch for holding object above the razor edge. 

(6) Improved method of fixing the cord 

(7) Mew object-holder 

Most of these are small but useful additions to the microtome, 
which by themselves would call for no special comment The 
chief features presented by this instrument, and through which it 
claims more tun passing notice, are Nos 2 and 3 in the above list 

Every one who has nad much experience in serial section 
cutting will at one time or another, no matter what automatic 
microtome he was using, have found that the sections were 
torn or lifted off the edge of the razor, and adhered to the 
block of paraffin on the upward stroke It is to olmale this 
trouble that the modified rocker has appeared. 
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All possibility of this injury to the section is prevented in this 
model by the fact that in the upward movement the object can 
not touch the razor, since, by means of on additional pawl 
which at the end of the stroke turns the screw down by four 
teeth on the notched wheel, the object is drawn backward 
before the upward movement commences. 

This apparatus acts perfectly, lait may possibly introduce a 
new source of damage to the machine, viz , additional wear 
to the notches on the toothed brass wheel As one who has 
used a rocker since its first appearance, I can state that the only 
serious trouble I ever had with this instrument was due to the 
wearing down of these teeth; therefore, it seems to me that the 
addition of a second steel pawl will cause these important 
structures to wear away more*quickly After all, is the occasional 
displacement of the section in the upward movement due to a 
defect in the older microtomes? Or is it not rather due to 
carelessness on the part of the manipulator, a blunt razor, a 
paraffin block with imperfectly trimmed edges, and the latter 
not arranged parallel to the edge of the razor ? Personally, I 
believe the operator is generally to blame, and that it is due 
to a combination of the above mistakes on his parr But 
even if it is so, we ought to thank the makers for trying to save 
us from ourselves, and if the extra pawl will not wear the very 
important teeth too much, it should prove a very useful addition 
to the microtome, since even the most careful of us are apt to 
err at times, and it is very trying to struggle with an obiect which 
will not ribbon 


Most of the bearings of the machine are based on a new de 
sign, which is said to reduce wear and friction That at the 
base of the big screw, as now spherical instead of conical, this 11 
believed to prevent the cutting of thick and thin sections. How 
for this is a fact time only can tell, but a Inal of the instrument 
with very hard and trying objects gave highly satisfactory 
result!. 

The whole instrument Is much more rigid than the old form, 
and the addition of a cttch for holding the object above the 
razor, the improved cord fixer, the graduated scale for showing 
the thickness of the sections, and the new compact object- 
holder provided with universal movement, will add much to the 
utility of the machine It is to be hoped, however, that the scale 
will be quite accurate , the divisions on the scale attached to the 
machine (a rough model only), which has been examined, did noj 
appear quite equal, some giving two and some three teeth 

It may be mentioned that the new microtome will be issued at 
practically the same pnee as the old form, and should, with its 
new addition!, prove a boon to all biologist* M l 1 W 


CORRESPONDING SOCIETIES OF THE 
BRITISH ASSOCIATION 
''THE meetings of the Conference of Delegates of the Com- 
A spondlng Societies were held in the Mayor's parlour at 
\he Town llall, Dover, on September 14 and September 19. 

First Muting —The Corresponding Societies Committee of 
the British Association were represented by Rev T R R. 
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Stebbing {Chairman), Rev J O lkvan, Mr (j J Symons, 
Prof W W Watts, and Mr T V Holmes (Secretary) 

A short report, stating that the resolution passed at 1 he Bristol 
meeting of the conference of delegates on the desirability of 
securing the co-operation of the coastguard as observers of coast 
erosion had been favourably received by the Admiralt), and 
giving copies of the forms issued to tbe coastguard for the pro 
motion of uniformity in their observations was in the hands of 
every delegate present, and was taken as read Then Rev T 
K R Stebbing, after alluding to the rexult of last year’s discus 
Mon on coast erosion, read a short paper on the living subter 
rancon fauna of Great Britain and Ireland 
The first undoubted mention of an underground crustacean 
seemed to be that of an amnhipnd found in l^jndon and named 
by Dr l^each, of the British Museum, in 1813 Since that lime 
many valuable treatises on the subterranean fauna of various 
parts of the globe have apjiearcd in many European languages, 
Polish among others The English student might be advised to 
study “ The Cave l'auna of North America,” by Dr Packard, 
published in the Memoin of the National Academy of Sciences, 
vol iv t Washington, 1888 Also “Thi Subterranean Crus 
tacea of New Zealand,” by Dr Charles Chilton, published in 
the Tran sat f tans of the Linnenn Society of I^ondon, 1894 
Packard enumerated 308 European cave animals and 102 
American This list of 410 included a few Protozoa, a sponge, 
two hydras, a few worms, one mollusc, several crust area and 
myriapods, numerous arachnids and a host of Colcoptera the 
other insects being chiefly Thysanum. 1 he vertebraiesconsisted 
of four American fish and one European batrachian, the cele 
brated Piotcus anguine us The knoun well fauna'of Great 
Britain and Ireland comprised only four species which belong 
to the amphipoda. These, however, de Rougeinont would 
reduce to a single >q>ccics. In addition, it may be men 
tioned that an insect and a cope pod have been (bund in the 
recesses of coalpits in Scotland and northern England After 
noticing the colourlessness and blindness characteristic of subter 
ronean fauna, Mr Stebbing remarked, in conclusion, that it 
would be strange should the caverns and wells of Great Britain 
and Ireland not ueld, on investigation, a fauna comparable m 
some degree to that found in other parts of the world In this 
research he hoped that some members of our local scientific 
societies might take a share 

In answer to a question as to the best way of catching the 
well ahnmp, Mr Stebbing replied that a good plan was to wait 
till the well was nearly empty, then let down a bucket and with 
draw it as quickly as possible Sometimes well shrimps were 
brought up when pumping was going on 

Some discussion then arose, in which Rev J O Bevan, Mr 
T Workman, Mr Hotblack and Mr Stebbing look part, as 
to whether Lhe hats in the Mammoth Cave at Kentucky passed 
all their lime there The mailer cmild not be absolutely settled, 
though there seemed to be a presumption against thur doing so , 
Mr Workman Btatmg that he had not found thtra in the depths 
of the cave, though they were in large numbers near the mouth 

SlV ONI* MKKriNO Oh 11IB CoNFKRKNLF, SRITEMBER 19 
The Corresponding Societies Committee were represented by 
Rev T R K Stebbing (Chairman), Dr Carson, Mr G J 
Symons, Prof W W Watts, and Mr T V Holmes (Secretary) 
After a long and desultory debate on the best ways of in 
creasing the usefulness of the meetings of the Conference, during 
which Mr Stebbing was obliged to leave, and Prof W W 
Watts became Clutinnan, Mr Hugh Blakition, Secretary of the 
“ National Trust for Places of Historic Interest or Natural 
Beauty," delivered an address on the aims and work of the 
Trust 

Section A —Mr G J Symons staled that Lhe Committee for 
Seismologtcal Observations was much in need of a home 

Secitm C —The Chairman remarked that the Erratic Boulders 
Committee had presented a report The Geological Photo¬ 
graphs Commiltee would be glad to receive contributions of 
photographs. They hojied shortly to be able to publish a 
select Son of typical photographs. Their duplicate collect lun of 
prints and slides wodld be sent to any local society wishing to 
exhibit them 

Section D —Rev T R R Stebbing said that the Secretary 
of Section D recommended the study of the fauna of wells and 
caverns to tbe Cbrrevpanding Societies. 

Section A'—Mr H Wager had to inform the delegates that 
lhe Section had appointed a committee to consider the geo¬ 
graphical distribution of moss es . 
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PROGRESS OF AGRICULTURAL CHEMISTRY * 

AN important address has been recently delivered by Prof 
n Maercker, of Halle, to the German Chemical Society 
{Bet 1897, p 464), summarising the advances which have been 
made in agricultural chemistry during the last twenty five yean 
Prof Maercker pointed out that the term Agricultural 
Chemistry meant more at the present time than the mere 
application of chemistry to agriculture, as shown by the fact 
that the agricultural chemist, in hu efforts to assist the farmer, 
was often more concerned with the biological sciences than 
with chemistry, while, in addition to his purely scientific work, 
he was required to take account of economic questions of the 
day possessing special interest to agriculturists. The following 
account of the most important parts of the address Is given 
under the following heads —I Plant food , II Soils and 
Manures, III Artificial Selection It is reproduced here by 
the kind permission of the editor of the Imperial Institute 
Journal 

I Plant food 

In supplying nourishment to plants we must know what sub¬ 
stances are necessary, and in what form and quantity they 
should be provided Little progress was made in our lcnow 
ledge of lhe subject till the quite recent introduction of the 
method of water cultures of Sachs, Knoop, and Nobbe and the 
method of sand cultures of Hellnegel permitted of the conduct 
of experiments in pure media, and thus rendered it possible to 
ascertain not only whAt substances are essential for plant life, 
but also the part played by each substance in the plant cell 
Thus we know now Ltiat phosphoric acid is essential for the 
formation of nitrogenous substances In the plant, because the 
albumens, whiclt are of fundamental importance in the trans¬ 
formations of substances in plants, result from an intermediate 
phosphoric acid compound, as is indicated by the regular 
occurrence of lecythfn in protoplasm Again, iron is an 
essential constituent of chlorophyll and sulphur of albumen, 
and hence must Ik supplied to plants. The true function of 
calcium was for long doubtful , its action is now known to be 
of a medicinal character, unce it serves to neutralise the 
poisonous oxalic acid, which is always an intermediate product 
of the oxidation of the carbohydrates. It was formerly thought 
that calcium fulfilled some important function in the leavea, 
being chiefly found in the foliage of plants. Since, however, 
the leaves are also the chief seat of the oxalic acid, ihit 
distribution of the calcium is easily explained 

The part played by potassium has only within the last three 
years been explained by Hellnegel, who, by exact expenments 
with beet root showed that the amount of sugar in the beet 
stands in close relation to the amount of potassium provided for 
the plant F Wagner has made the interesting observation that 
the potassium may be partly replaced by sodium 

Tne exact value of magnesium to plants is not yet well under 
stood, hut it appears to be of importance in the formation of 
the nitrogenous substances of seeds, as in these considerable 
quantities of magnesium phosphate occur 

Nitrogen is an indispensable plant food, for it is an essential 
constituent of albumen 

In Addition to the quantities of mineral substances required by 
plants to enable them to exhibit a healthy growth, further 
quantities are found to be essential to satisfy what has been 
termed, though not very aptly, the *' mineral hunger n of the 
plant This Is best explained by an example. E Wolff found 
that for the production of 100 parts of oat plant (dned), 5 parts 
of phosphoric add were nccesmry, when the remaining mineral 
substances were supplied in excess to the plant By other 
similar experiments he showed that the following quantities of 
mineral substances were necessary for the production of 100 
parts of oat plant — 


Phosphoric acid 

50 parts 

Potash 

80 „ 

Lime 

35 » 

Magnesia 

ao „ 

Sulphuric acid 

20 „ 


1 95 (»**• 

A total or 1*95 parts of mineral substances is therefore 
necessary in the case of the oat plant However, there is no 
oat plant in nature which contains so little as 1 95 per cent 
1 Reprinted from the kero Bulletin (No. 144). 
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The mlnindam is 3 per cent The difference, 1 *05 per cent, 
14 the measure of the 11 mineral hanger ” of the plant, and 
represents the mineral substance which does not perform any 
special function. This excess of < mineral substance may be 
supplied in the form of some indifferent substance, such as 
olicm. The observation is of considerable interest to the 
fanner, for it shows that It is not economical to manure crops 
with pure substances. 

II Soils and Manumcs 

Having ascertained in general what substances are necessary 
as plant food, the agricultural chemist has next to apply this 
general information to the manunng of soils which are more or 
less deficient in certain ingredients It has been found, un 
fortunately, that the chemical analysis of a soil is of little use as 
a guide unless accompanied by what may be termed a 
“ mechanical analysis, 1 by which is meant chiefly a determination 
of the amount of finely divided constituents present in the soil 
It is only the finely divided earth which presents a sufficiently 
large surface for the exercise of the solvent action of the water 
and its dissolved carbonic acid There is one case, however, 
in which chemical analysis alone is of the greatest importance, 
viz. when only traces of some necessary element are present in 
a soil Here there is no question of the need for a manure 
containing this substance 

If, on the other hand, large quantities of an element arc 
present, it does not follow that there is a sufficiency in the soil 
even when the latter is in a satisfactory state of division, for 
the substance in question may be present in an insoluble or 
refractory form This is commonly the case with nitrogen, 
which exists in the soil chiefly in the form of a mixture of 
indefinite nitrogenous substances known as humus , or mould 
These substances sometimes easily give up their nitrogen to 
plants, but in other cases arc very refractory The uncertainty 
as to their action is indeed so great that certain peaty soils are 
known which consist almost entirely of humus, but contain, 
nevertheless, an insufficiency of available nitrogen 

Phosphoric acid affords another illustration The soluble 
phosphoric acid of the manure is absorbed by the soil as 
dicalcic phosphate, which is comparatively easily soluble in the 
soil water With time, however, it may change in ihe soil to 
the insoluble tricalcium phosphate, or even to iron or aluminium 
phosphates, which are still less soluble 

In the case of calcium, chemical analysis has been found to 
lie of considerable service in determining what manuring is 
required, since calcium is chiefly valuable in the form of 
carbonate or humate, and these are easily estimated m the soil 

Since then the direct method of soil analysis is an insuffi¬ 
cient guide to manuring, it is fortunate that chemists have been 
able to develop successfully an mdirecL method This is the 
cuUfvcUum method , by which plants are allowed to grow in the 
soil under examination, after taking care to provide a sufficiency 
of all plant food stuffs except the one, e g phosphoric acid, whose 
presence in available form is being tested Tnc plants are then 
analysed, and the results compared with the analyses of the same 
plants grown on soils provided with all the necessary plant food 
stuffs. As an important result of the method it has been found 
that different plants take up very different quantities of the same 
mineral substances. On this is largely based the system of 
rotation of crops, where the second crop is so chosen that it 
chiefly removes the ingredients of the soil which have been left 
by the preceding crop. 

With the aid of the cultivation method it hai also been 
possible to draw up the following table, which represents the 
relative values of the different nitrogen compounds for plant 
food. 

Nitrogen of Saltpetre 100 

„ „ Ammonia 85-90 

„ ,, Albumen 60 

This table may be made use of in determining the nitrogen value 
of a manure 

The cultivation method may be used for testing the value of 
manures of all kinds. Thus it was by a few cultivation expen 
meats that Wagner in Darmstadt first showed the very great 
value for agricultural purposes of the ' 1 Thomas “ Slag, pro¬ 
duced as a bye product in the manufacture of iron by the basic 
process of iWnas Gilchrist The million tons of phosphate 
meal annually produced in Germany is now wholly utilised by 
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the agriculturist, and 1U preparation for the farmer has become 
an important oflkhool of tnc iron industry 

Similarly the demonstration by the cultivation method of the 
value of potash salts in manures has given an enormous impetus 
to the potash industry 

Speaking generally, ihe method gives us complete control 
over the fertility of a soil in so far as this depends on manunng 
One consequence of this has been that our views as to the value 
of agricultural land have completely changed, for whereas 
formerly sandy soils were generally considered poor, they are 
now, by means of a system of intelligently directed manuring, 
made to giveyields which are scarcely inferior to those of the 
1 >est soils Tne beet sugar industry, which formerly could only 
be conducted in the best soils, has now been extended witn 
marked success to sandy soils. 

Ill Artificial Ski kction 

It might seem that with a perfect knowledge of the manunng 
of plants, the need for further investigation would cease, for 
when we have learned exactly what each plant requires to attain 
its highest development, we have rcachea a certain limit The 
supply of excessive nourishment is a disadvantage, and only 
tends to produce sick plants 

There still remains, however, a method by which the fertility 
of plants may lie increased far beyond the limit which nature 
appears to have fixed This is the method of artificial selection 
which has been applied in Germany on the most approved 
scientific principles German agriculture would have long since 
broken down und^r the strew of foreign competition had it not 
Ijctn for the perfect technology of its agriculturists As an 
example the sugar l>eet may lie quoted This plant contained 
originally but a small amount of sugar, and could only be used 
as a source of sugar when the price of the latter was very high 
With the fall in price came the urgent need for increasing the 
percentage of sugar in the beet root This was effected by 
utilising the fact that sugar richness is hereditary, so that by 
selecting artificially the roots richest in sugar, getting seed from 
these, planting the seed, again selecting the richest roots, and 
so on, a race of plants is at length obtained in which a high 
percentage of sugar in normal 1 Accordingly the producers of 
lieel root seed in Germany have erected great laboratories in 
which the percentage of *»ugar in the roots is carefully determined 
By applying the principle of artificial selection with regard also 
to the form and size of leaf and the punty of the sap, it has been 
found possible to improve the roots from )ear to jear, so that 
now beet sugar can easily hold its own against cant sugar, and 
is indeed cheaper than flour, costing as it does in Germany less 
than a penny a pound 

Similar success has attended the efforts to increase the crops 
of different kinds of gram The improvement in malt barley 
has been specially marked 

It has been found that plants which haee been highly uilti 
vated by artificial selection easily lose their acquired characters 
when they are exposed to unfavourable conditions of cultivation , 
and this has led to many exact investigations, conducted for the 
most part in Germany, during the last ten years, on the chemistry 
of plants. The most interesting of these trace the chemical 
history of nitrogen as it passes from the atmosphere to the soil, 
then into the substance of plants, and finally back into the 
atmosphere 

The corresponding cycle for carbon has long been known 

Most plants assimilate nitrogen only in the form of com 
pounds As, however, the total quantity of nitrogen compounds 
in the atmosphere is comparatively small, there must be some 
other source of nitrogen for plants Now the classical researches 
of Hellnegel have inown that there is one class of plants, the 
lAgumtnosaOt or nitrogen collectors, which are able to osum 
ilate elementary nitrogen and so to leave a soil in which they 
have been grown richer in nitrogen compounds. It has been 
found that the power of acting as nitrogen collectors is always 
associated with the presence of micro-organisms on the roots, 
and that the assimilation of the nitrogen is in some way not 
understood due to the micro organisms. The recognition of 
the power of leguminous plants to act as nitrogen collectors ib 
manifestly of great practical importance, for it shows clearly 
that the best rotation of crops is one in which a leguminous 
crop is followed by one of nitrogen consumers, it plants 
which cannot assimilate nitrogen directly 

1 See New BulUtim 1697, pp. 317, Ji8 
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Leguminous plan Lx, whether first used as fodder for ammaU 
or simply left to decay In the soil, have their alVwmen changed 
In the first Instance to amides, which under the influence of 
ammonia ferments are decomposed with formation of ammonium 
carbonate The saltpetre bacillus then converts the ammonium* 
carbonate (and probably also amides) into saltpetre, i c into 
the best form of nitrogen plant food 
Unfortunately the whole of the nitrate thus formed is never 
available for plants, on account of the destructive action of the 
nitrate-destroying bacilli, which decompose the nitrates with 
evolution of free nitrogen, and so complete the nitrogen cycle 
The*ntoate destroyers ore usually present in stable manure, 
and came a deplorable loss to agriculture, amounting in 
Germany to a sum of several million pounds annually 

Efforts which, os Prof Matrrker assured the German Chemical 
Society, are likely to meet with ttucceiw at an early date, are 
being made to avoid this loss , and for this purpose special 
bacteriological investigations are now being conducted at many 
agricultural stations in Germany 



UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Caubhmh v — Or J^angley, FRS, has been appointed 
Chairman of the 1' xaminerc for the Natural Sciences Tripos. 

Mr F A N Artier, of Trinity, has been appointed Demon 
strator in Paleobotany 

Mr W h Cooper, of Clare, has been nominated to the 
occupation of the Umversit) table in the Naples Zoological 
Station 

Mr 11 11 W Pearson, of Gonville and Cams, and Mr 
J Barcroft, Fellow of King's, have been awarded the 
Walsingliam medals for research in liotony and in physiology, 
respectively 

The degree of Master of Surgery was on November 23 con 
ferred on Mr Timoihy 1 loimea for his distinguished contributions 
to the art and science of surgery 

Sir Ernest Clarke has been re appointed Gillxy Lecturer in 
Agricultural History and Economics for Iho ensuing year 

Prof Woodhead, and Drs Anningson, Colhngndge, Noiter, 
and Stevenson, have been appointed Examiners in State 
Medicine 

Dr Somerville, Professor of Agriculture, has l>een elected a 
bellow of King's College 


The Lawrence Scientific School of Harvard University has 
received a gift of twenty thousand dollars to be used to equip 
the mining and metallurgical labors tones. 

Dr Paul Siaeckkl, assistant professor of mathematic* at 
Kiel, has been appointed professor urdinanua. Dr J Traubc, 
privaldoctnt in physical chemistry at the Berlin Technical High 
School, has been appointed professor 

The new leather indusines buildings in connection with the 
Yorkshire College, Leeds, which have been erected by the 
Skinners’ Company of Ixmdon hi a cost of 5000/, were opened 
on Monday by the Master of the Guild, Mr J Col man In 
addition to the gift of the buildings the Company has granted 
on endowment of 250/ a year for ten years, thus placing the 
instruction in the branches connected with the leather industry 
on a solid foundation 

The Canadian Edu< ationai Rtvicvo announces that Su \V C 
McDonald, of Montreal, whose magnificent gifts to McGill 
University have inode him justly celebrated as a public bene 
factor to education in Canada, has placed In the hands of Prof 
Robertson, Dominion Agricultural Commissioner, sufficient 
funds to establish for three years technical schools in various 
centres throughout the Dominion The nature of the plan is to 
take one city or town in each province in which to establish 
regular classes in some of the ordinary schools on one or two 
da>s a week, in which scholars between nine and thirteen years 
of age shall spend a portion of the day in actual work with 
tools. This will bj supplemented whenever desired by more 
advanced and special evening classes in manual tnumng and 
technical Instruction 

A copy of the Maputo the magaabe of University College, 
Bristol, has been received There are several noteworthy ar¬ 
ticles and items of information in tht magazine, not the least 
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SOCIETIES AND ACADEMIES 

London 

Phyaico) 8ociety, November 24.—Prof G Carey Foster, 
F R.S , Vice President, in the choir —A paper on the 
conductivities of certain heterogeneous media for a steady 
flux having a potential was read by Dr C H Lees. 
Two fonnuke have already been propused to express the 
conductivity of a mixture in terms of the conductivities 
of its constituents. In the first formula the conductivity 
is represented as the sum of a number of terms, each one of 
which u the product of the conductivity of any constituent and 
the fractions] part of the mixture which u made up of that 
constituent In the second formula the ruustivity of mixture 
is expressed in the same way with respect 10 the resistivities 
and percentages of Us constituents, in general, the first of 
these suppositions gives results which are above the experimental 
values, while the second gives results which are below If We 
suppose that the mixture Is made up of a senes of columns of 
the separate ports stretching normally between two equipotentiol 
surfaces, then the conductivity would be accurately represented 
by the first formula. If, however, we assume that the con 
stituents are arranged in parallel layers, then the second formula 
would apply In the present paper the author has attacked 
the problem two dimensionally, and has investigated the relation 
which holds between the conductivities, when the constituents 
are arranged in the mixture alternately like the squares on a 
draughts board. Dealing first with two components it U easily 
shown that the problem reduces itself to finding the form of the 
equipotentiol curves and of the stream lines m a square which 
is divided by a diagonal into two parts of different material 
By means of conformal representation Dr Lees has referred 
the square under consideration to a kite shaped quadnUierat with 
two opposite angles right angles, and the other two so deter 
mined by the conductivities of the constituents as to give 
straight equipotential lines in the two portions of the figure 
which represent the two materials and which are separated the 
one from the other by the axil of symmetry The general 
relation which exists between the vector co ordinates in the 
two systems has been proved by Love to constat of elliptic 
functions , but near the angular points of the figures a close 
approximation can be obtained by the use of a simple 
exponential expression Taking the known solution to the 
problem in the cose of the ki(,e shaped quadrilateral, it is 
easy to calculate the result for the square under consideration. 
This leads to the conclusion that the conductivity of the square 
is the geometric mean of the conductivities of the constituents. 
Allowing the medium to become fine-grained and introducing 
new materials, it follows at once that the logarithm of the con¬ 
ductivity of a mixture is equal to the sum of a number of 
terms, each one of which is the product of the logarithm of the 
conductivity of any constituent and the fractional part of the 
mixture which is made up of that constituent. By a super 
position of fluxes, the author has shown that the above law 
holds for flows in four directions, and he therefore considers 
that with the assumed structure the formula represents the con¬ 
ductivity for any flux.—Dr Lees then read a second paper on 
the thermal conductivities of mixtures and their constituents. 
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In tbit paper the three fonmriw -considered in the preceding 
communication are applied to the known experimental reiulu 
upon the conductivities of mixtures of liquids The author 
finds that the least Satisfactory formula is the first one. whereas 
the least unsatisfactory is the logarithmic one Mr Appleyard 
said that it was frequently of Importance to be able to deter 
mine the resistance of a mixture of gutta-perchas from the 
known resistances of component parts. He hod attempted, 
without success, to do this by means of the old formulae, and 
he would be interested to see whether Dr Lees’ logarithmk 
formula gave better results. In electrical work Mr Appleyard 
pointed out that the nature of the contacts affected the conduc 
tmty, the resistance of a sheet of rubber being different when 
measured between metal plate* and mercury sheets. Mr Comp 
bell said that the difference between the calculated and observed 
results might be due to the thermoelectric properties of the 
materials. Lord Rayleigh hod observed that tne high resistivity 
of alloys mi^ht be due to a back E M F produced by the 
contact of dissimilar metals. Mr Campbell said that he had 
measured the resistances of ferro-nickels both with direct and 
alternating currents, and found them the same in the two cases. 
In reply, Dr Lees said that all hu experimental work on con 
duelivUy had been carried out with mercury contacts —The 
Society then adjourned until December 8, when, by the invi 
tatlon of Prof S P Thompson, the meeting will be held in 
the Physical Laboratory of the Finsbury Technical College 

Chemical Society, November 16 —Prof Thorpe, Presl 
dent, in the choir —The following papers were read —The 
chlorine derivatives of pyridine Port IV The constitution of 
the tetrachloropyndines, by W J Sell and t W Dootson 
The authors have determined the constitutions of the three 
known and theoretically possible tetrachloropyndines.—Contn 
buttons to our knowledge of the aconite alkaloids. Part XV 
On japacomtine and the alkaloids of Japanese aconite, by W R 
Dunstan and II M Read The authors show that Japanese 
aconite, A Futhcn (“Kura uru ”), contains japacomtine, 
CnHftfOMeyOCMeJfOCPhJNO,, which, contrary to the views 
m many investigators, is chemically distinct from aconitine — 
The dissociation constants of very weak acids, by J Walker 
and W Cormack Using a special form of apparatus, the 
authors have determined the electrical conductivity of solutions 
of feebly acid substances, such as phenol, hydrogen sulphide 
and acetic, carbonic, bone and hydrocyanic acids, the behaviour 
ohserved 11 in accordance with Ostwald’s dilution law —Pre 
paration and properties of solid ammonium cyonate, by J Walker 
and J K Wood Pure solid ammonium cyanate may be ob¬ 
tained by mixing cooled ethereal solutions of ammonia and 
cynmc acid , its molecular heat of transformation into solid urea 
is 49 K, whilst in aqueous solution this constant is 75 K. — 
Etherification of derivatives of 0 naphthol, by W A Davis.— 
On the determination of transition temperatures, by H M 
Dawson and P Williams. The authors 1 method of determining 
transition temperatures depends upon ascertaining the point at 
which the two branches of the density qr electrical conductivity 
curves at temperatures above and below the transition point, 
intersect each other —Constitution of amarine, of its supposed 
dialkyl* and diacyl derivatives and of isoamanne, by F R 
Japp and J Mojr The authors regard amarine ms a rw-dlphenyl 

CHPh NH X 

compound of the constitution | ^CPh, Snape's iso- 

CHPh— 

amarine being the corresponding irons isomeride , the latter is 
readily obtainable by fusing amarine with sodium or hearing its 
hydrochloride above the melting point—The atomic weight of 
nitrogen, by G Dean. The ratio Ag AgCN was found to be 
107-93 whence CN = 26*033 and N = 14*031 if 

C = laiooi 

Mlneraloglcal Society, November 14.—Prof A H 
Church, FR.S, President, in the chair —Dr E. Husaak and 
Mr G T Prior gave an account of a new Brasilian mineral, 
Florencite, a hydrated phosphate of aluminium and cenum 
earths (iAl4Q t .Ce£ t .2PyO B 0H4O), crystallising in the rbom 
bohedml system The mineral it ltomorphous with the recently 
discovered Hamlinitc, to which it is also very similar in chemical 
competition, the strontium and barium of Hamlinite being re¬ 
plied in Florendte by cenum earths*—Mr A. Hutchinson 
described a new mineral, Stokente, from Cornwall, of peculiar 
chemical compondotL It is a hydrated silkatc of tin and 
ttlcium, CaO BnfX^O*2HLO, and crystallises in the ortho¬ 
rhombic system In forms closely resembling gypsu m, from which 
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it is easily distinguished by its much neater hardness.—Mr. R 
H Solly contributed a paper on sulpnanenites of lead from the 
Binnentnal, and gave descriptions of the crystallographic 
characters of the rare minerals kalhite and Jordanite Analyses 
made by Mr H [ackson gave to Jordanite the ordinary formula, 
4PbS AijS^ and to Ratnite the formula, 3PbS —Mr 

L J Spencer described complex twinned crystals of Stanniteon 
specimens from Bolivia collected by Sir Martin Conway The 
crystals appear to be tetragonal, with crystal clement close to 
that of copper pyrites The analysis by Mr C* T Prior tends 
to confirm the usually accepted formula. 

Royal Meteorological Society, November 15 —Mr F C 
Bayard, President, in the chair —Mr R II Curtis read a paper 
on the diurnal variation of the Inrometer m the British Isles The 
principal features of a curve exhibiting the diurnal march of 
narometrical pressure are two minima and two maxima—the 
first minimum occurring early in the morning and the second in 
the afternoon, while the first maximum falls in the forenoon and 
the second not far from ten o'clock in the evening In the 
triples the oscillation may amount to as much as a tenth of an 
inen, but its amplitude decreases as the latitude increases, and 
the greatest amplitude in the British Isles amounts to not much 
more than three hundredths of an inch The author discusses the 
mean hourly readings of the barometer from twent) five years’ 
observations, 1871 95, at four observatories maintained by the 
Meteorological Council, vix. Kew, Aberdeen, Falmouth and 
Valencia The author is of opinion that the primary cause of 
the diurnal oscillation of the lmrometer is solar radiation, and 
that its amplitude is chiefly determined by the temperature of 
the lower strata of the atmosphere The relative magnitudes of 
the different phases of the barometer oscillation, os ohsened, 
depend i largely upon the geographical position and physical 
surroundings of the place of observation, in so far as these are 
capable of modifying its temperature conditions, and especially 
the relative distribution of temperature over the regions 
immediately surrounding it —Mr G J Symons, FRS, 
described some experimental observations which he made 
dunng the hot weather in July with two thermometer* one foot 
below the surface of the ground, with the view of ascertaining 
(1) the influence of slight shade, (2) the amount of daily range, 
and (3) the approximate curve of daily fluctuation 

Paris 

Academy of 8ciencea, Novemlier 20 — M van Tieghem 
In the chair —Note on the I*eonids, by M Lrewy An ac 
count of the results obtained in various French observatories on 
the Leonid swarm The results were disappointing At Paris 
only thirty three Leonids were teen on three nights , at Algeria, 
sixty five in two nights, at Lyons, forty during three nights , 
at Toulouse, forty three The most favourable conditions for 
observations appear to have existed at Marseilles, where twenty 
shooting stars weTe seen on the night of the I Uh, seventy one 
on the 14th, and forty three on the 15th, or 134 In all —Note on 
the observations of the shooting stars known as the Leonids, 
mode at tho Observatory of Meudon, by M J Janssen In 
order to prevent the possible interference of clouds or fog with 
the observations, two balloons were employed, at an altitude of 
about 200 metres. Full details will be given in a later paper — 
On the course of a system of plane waves, laterally indefinite, 
moving in an isotropic heterogeneous medium, formed of plane 
parallel layers, by M J Boussinesq —Action offluorme and hydro 
fluoric acid upon glass, by M Henri Moissnn. The statement of 
Louyet, that anhydrous hydrofluoric acid does not attack glass 
Is shown to be based upon a misconception, smcc although 
under certain conditions glass maintains its polished surface in 
contact with hydrofluoric acid, it can be shown to have been 
attacked by its loss of weight In the present experiments 
glass was invariably found to be attacked at the ordinary tem 
peroture by gaseous hydrofluoric acid, even although very care 
fully dried. In the first experiments made with fluorine, a 
similar effect was observed , but this was afterwards found to 
be due to the presence of a minute trace of hydrofluoric acid Pure 
fluorine, freed from traces of acid by passing through a V tube 
cooled in liquid air, may be kept in sealed glass bulbs for weeks 
without the glass being attacked.—Observations of the Leonid 
swarm of November 13 to 16, 1899, made at the Observatory of 
'Pans, by M O Bigourdan —Observations of Leonids 
at the Observatory of Toulouse, by M Bailtaud — 
Observation of the Leonid swarm at the Observatory 
of Meudon, b> M II Deslandres.—Observations of the 
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new planets (r w) and (b r) made at the Observatory of Alglen 
with the 31 6 cm equatorial, by MM Rambaud and Sy — 
Observations of the sun made at the Observatory of Lyons 
daring the second Quarter of 1899, by M T Guillaume The 
results are collected in three table*! showing the number and 
area of spots, distribution of the spots in latitude, and of the 
faCuhe In latitude.—Contribution to the theory of the func 
non f(j) of Riemann, by M Edm Landau —On systems 
simultaneously isolated, by M Andrade —A new theory of the 
optical phenomena of the entanglement of ether by matter, by 
M G Sagnac —On a new binocular lens, by M Emile Berger 
—Chemical effects produced liy the Becqucrel rays, by M P 
Cune and Mme Cune Radio active hanum chloride possesses 
the property of converting oxygen intoorone This necessitates 
an expenditure of energy, and hence is a proof that the radiation 
represents a continual disengagement of energy —Reciprocal 
displacement of metals, by M Alb Colson The disturbing 
effects of oxygen and occluded gases were eliminated in these 
experiments by working in a Crookes vacuum It was found 
that the reactions 

Hg^Clj + 2Ag = 2l Ig + 2 AgCI 

and 

AgS + Ug^ITgS'hAg 

are reversible, the reaction being limited l>y a definite pressure 
of mercury \apour for a given temperature —Action of nitric 
oxide upon chromic dichlorhydnn, ny M V Thomas Nitric 
oxide comlxnes vigorously with chromyl dichlonde, giving an 
amorphous compound, the results of (he analysis of which can 
l>e best expressed b> Cr B CI 0 O* 2NO a -On a methylene sulphate, 
by M Marcel Dele pine By the interaction of dry trloxy 
methylene and fuming sulphuric acid, a neutral crystallised 
substance, ClI fl O SO a , is obtained, thermochemical data for 
which are given —On a mode of synthesis of parabanic acid, 
liy M P Careneuve Oxamide added to boiling phenyl car 
bonate gives parabanic acid and phenol, the acid being 
identified by means of its silver salt The yields do not 
exceed 5 per cent of the oxamide employed —On a new 
Myxoaponaium, Nosema Stephanie a parasite of PUshs passer , by 
M Hagenmuller - On the cytologica! phenomena preceding 
and accompanying the formation of the teleutospore in Pueanta 
Lihacearttm, by M R Mairc —On the histological modific 
ations produced in stems by the action of Phytoptus , by M 
Mann Mollianl The chemical action which corresponds to 
the presence of parasites such u Phytoptus determines the 
formation of a new tissue which differentiates itself at the 
expense of any cells, independently of what these cells would 
have become in the ordinary course of development —On the 
negative variation of the axial nervous current, by M Mendels 
sohn —The cryoscopy of urine as an aid to diagnosis, by MM 
H Claude and V ltalthazard —Effect of a diet poor in chlorides 
upon the treatment of cpiKpsy by sodium bromide, by MM 
Ch Richet and hd Toulouse Tne use of sodium bromide in 
the treatment of epilepsy, although efficacious to a certain 
extent, leads to other 1 roubles owing to the large doses neccs 
■ary, 8 to 15 grams per day By the use of a diet as free as 
possible from salt, equally good effects were produced with only 
2 to 4. grams of sodium bromide daily The special diet appears 
to have no effect upon the general nutrition 
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LYON PLAYFAIR'S LIFE 
Memoirs and Correspondence of Lyon Playfair , First 

Lord Playfair of St Andrews , P C, GC B , LL D , 

FRS By Wemyss Reid Pp xu + 487 (London 

Cassell and Co, Ltd, 1899.) 

N writing the life of Lyon Playfair, and editing his 
autobiography and correspondence, Sir Wemyss Reid 
has had a congenial task, and this he has accomplished 
with his usual tact and success. The result is a volume 
full of interest both for the scientific and for the layman, 
for Playfair himself truly defines his position as half man 
of science and half politician, and his biographer has 
rightly appreciated the remarkable dual part which he 
played, and the work which in each direction he 
accomplished 

“ The man the story of whose life is to be told in these 
pages, never rose to that dazzling eminence which 
justifies the world in describing a human being as 
supremely ‘great’ He did not pretend to the genius 
which lifts a few men high above tneir fellows It cannot 
l>e affirmed that he was one of the great figures of his 
generation Vet his life, though it was lived without 
ostentation and without parade, was undoubtedly one of 
the fullest and most useful lives of his time It was 
emphatically a life of work, and of work not for the 
accumulation of wealth, or for the achievement of fame, 
but for the acquiring of truth, and for the service of his 
fellow men ” 

The most interesting portions of the volume are doubt 
less those containing Playfair’s own description of his life 
and labours These, although fragmentary, give a truer 
picture of the man and his doings than can be attained 
even by so skilled a biographer as Wemyss Reid Play 
fair did not write them with a view to publication, and 
begins by remarking that if they are ever made public, 

“ My only apology is that they may form some en¬ 
couragement to others, who, like myself, have had in 
early life few fnends and no influence, to believe that 
their future position depends upon themselves and not 
upon their surroundings 

This is indeed the keynote of the life The story, told 
by Playfair in his own way, is one not of adventure but 
of work Many a poor Scots lad has done as great 
things, and risen in the social scale as high as, or higher 
than, Lyon Playfair, but no one earned out his life's work 
more devotedly than he 

** To Lyon Playfair the good of his country," truly says 
his biographer, “was a thing to be pursued not merely 
in the Senate or on contested fields, but in the laboratory 
and the council room, in social intercourse and in the 
humdrum round of daily life. It was something calling 
not so much for isolated deeds of heroism as for a 
prudent and unremitting care extending even to the 
most trivial tasks and incidents ” 

And he was fortunate in the period over which his 
life's work extended In early days he showed his par¬ 
tiality for scientific studies, and especially for chemistry 
In 1835 he left the Glasgow University, where Thomas 
Thomson was the professor, for the Andersonian College, 
where a younger and more active man—Thomas Graham 
—occupied the chair This was a fortunate step, for 
Graham, himself actively engaged in research, fired 
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Playfair with a desire to do likewise, and sent him to 
Giessen 

“On presenting myself to Liebig,” he says, “I was 
much struck by his handsome appearance and classically 
cut face 1 mentioned my name and told him that I 
was a pupil of Graham's, and he laughingly said, # You 
might nave 9 aid that you are the discoverer of lodo- 
sulphuric acid,' which 1 had recently described in short 
papers,” 

the titles of which are not, however, to be found in the 
Royal Society's Catalogue This introduction and the 
friendship which followed were the most important 
events in Playfair’s early life He translated the “ Agn- 
cultur Chemie,” though “ my knowledge of German was 
not good ” This candid admission is amusingly borne 
out in a letter wntten many years later to his wife, in 
which he says of a Gennan girl that she speaks English 
“schlecht but t rench “ vorlaufiz? instead of 11 gelaufig ” ' 

Notwithstanding the above opinion, there is no doubt 
that Playfair’s English translations of Liebig were well 
done, and that they were the means of introducing him 
to many men of position and influence in this countr>, 
by whom hi9 talents were soon appreciated and whose 
friendship formed a starting point in his career 

The story of his introduction to the great Sir Robert 
Peel is well told, and the results were as unexpected as 
they were gratifying Ihe question of sanitary reform 
then arose, and Playfair was fortunate in being^one of 
the first to be emplo>ed in carrying out the battle 
against dirt and disease, and to his last days he remained 
what he was in his youth, the most energetic of sanitary 
reformers 

Then, again, he was fortunate in being a forerunner 
of the great educational movement which has been 
one of the chief glories of the nineteenth century That 
he was well fitted to be the pioneer of technical instruction 
was due to his true appreciation not only of the value of 
pure science as a means of culture, but of the importance 
of the application of scientific principles to the arts and 
manufactures 

“Not to teach trades or manufacturing, but the 
principles, scientific and artistic, which underlie those 
trades and manufactures," 

was his definition, and that he lived to see these 
principles carried into effect must have been to him a 
source of keen satisfaction 

(l In the chapter which history devotes to the social 

^ ness of our century, Playfair's name must always 
a place of honour ” 

Early in the year 1851 he was brought into personal 
and intimate contact with Prince Albert, and soon the 
confidence of the Pnnce was gamed, so that Playfair 
from that time forward became his trusted adviser and 
friend Although Playfair acted as Gentleman Usher to 
the Prince Consort, and was afterwards a Lord-in Wait¬ 
ing upon the Queen, he, as he tells us, was not a courtier 
in the sense often ascribed to the word. He spoke his 
mind fully and frankly both when bis views were m agree¬ 
ment with, and also when they were opposed to those 
held by “exalted persons.” Of the Prince Consort's 
character and abilities he had the highest opinion 

14 The attachment to his service.” he says, “gave me 
the privilege of being associated with the illustrious 
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Pnnce in many of the works which he undertook to 
promote education, science, and art In all my 

niture intercourse with the Prince, I never on any 
occasion saw him animated by a single desire that was 
not connected with the public weal Only those who 
had the honour of his confidence can fully know the 
purity, ability, and simplicity of his character ’’ 

The history of the Great Exhibition of 1851, of the 
many difficulties satisfactorily surmounted, and of the 
grand final success, are all graphically told, including the 
celebrated story of the “Junk Chinaman" dressed up to 
represent a “ yellow jacket" mandarin, and placed in the 
procession between the Archbishop of Canterbury and 
the Duke of Wellington ! Greater than his services 
to the Exhibition were those which he bestowed on the 
appropriation and consolidation of the large funds placed 
at the disposal of the Royal Commissioners Without the 
advice and the business capacity of Playfair this fund, 
now large and altogether devoted to purposes of science 
and art, would have been m danger of being frittered 
away, if not lost “ Nobody but yourself,” writes the 
Pnnce of Woles to Playfair in 1889, “could have got us 
out of the serious pecuniary embarrassments in which we 
found ourselves placed” 

“ bo long as South Kensington continues to exist in its 
present state, there will be no need to raise any monu¬ 
ment to the memory of Lyon Playfair” 

The letters and memoir contain interesting descriptions 
of professonal life at Edinburgh He docs not scruple to 
dilate on some amusing but.not very creditable University 
squabbles in which he was often called upon to act as arbi¬ 
trator Then comes his Parliamentary career in both 
Houses, the details of which are both interesting and 
entertaining How he represented the Universities of 
Edinburgh and bt Andrews How he retired from this 
constituency in consequence of the Government putting 
Scotch education under a Scotch Secretary How he was 
elected for bouth Leeds, “a working man's constituency, 
where he received an almost enthusiastic appreciation, 
which quickly developed into a feeling of warm confidence 
and affection ” 

\s Chairman of Committees in the Commons, he had 
hard times in consequence of Irish insubordination But 
he did yeoman service in speaking out strongly and fear¬ 
lessly about the follies and the crimes of the Anti-vivi- 
sectiomsts and the Anu vaccinators The correspond¬ 
ence which occurs throughout the volume with persons of 
all ranks is full of interesting matter The letters to his 
wife and children, and to the members of the Russell 
family, show the depth of his feelings, although, as one 
of his children writes 

“No letter he ever wrote could give an idea of his 
deep and intense sympathy, of his loving help in any 
trouble to those dear to him, and even to strangers. 1 
never in the whole of my life have seen him cross or im 
patient, or known him speak a harsh word to any 
one.” 

Then his sense of humour was keen, and his powers 
as a raconteur «re of the first order, and not the least 
interesting portion of the memoirs is that in which these 
powers are shown by the numerous anecdotes with which 
the volume abounds. Altogether the book is one which 
will be found full of interest, as giving a striking picture 
of a wonderfully full and varied life HER 
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THE COLD FIELDS OF ALASKA 
Alaska and the Klondike a Journey to the New 
Eldorado , with Hints to the Traveller , and Observ¬ 
ations on the Physical History and Geology of the 
Gold Regions, the Conditions of Working the Klon¬ 
dike Placers , and the Laws governing and regulating 
Mining in the North-west Territory of Canada By 
Angelo Heilprin, F R.C S, FGS A. Pp 315 , with 
35 plates from photographs, and 3 maps (New York 
D Appleton and Co London C A Pearson, 1899) 

HE search for gold still holds something of the 
romantic glamour which has surrounded it from 
the earliest days of our civilisation It is true that 
modem conditions have enmeshed the winning 
of gold from vein and banket, reducing it, like diamond- 
mining, to a systematised industry scarcely more in¬ 
spiriting to the labourer himself than the mining of coal 
or ironstone But placer deposits still offer a possi¬ 
ble chance of sudden riches to the man possessed 
only of bodily vigour and a few simple uncostly imple 
ments, and men's imaginations still take fire whenever 
the rumour reaches them that the old conventional 
symbol of wealth is to be had for the digging And still, 
as in the ancient days, the greater the difficulties to be 
overcome, the stronger to the adventurous spirit seems 
the probability of success bo when, in 1896-7, through 
an ever-widening circle, was spread the news of rich dis¬ 
coveries of the precious metal in a remote and barely 
accessible comer of north-western America, thousands 
were found ready to cast aside their everyday pursuits 
and nmke, in the words of the wise Camillo, 

11 a wild dedication of themselves 
To unpathed waters, undream’d shores, most certain 
To miseries enough ” 

To any one knowing anything of the land, the news¬ 
paper information which led to the rush seemed strangely 
inadequate and misleading—a characteristic compound 
of half truths, whole truths and untruths, out of which 
stood the bare fact that placers of unusual richness 
had been found. What was heedlessly lost sight of in 
the excitement was that this discovery was not the 
sudden outcome of a single traverse of a previously 
unknown Golden Land, but had been attained only at 
the end of twenty years of persistent exploration, during 
which, though in the aggregate much gold had been 
won, the average net individual gain had been rarely 
more and often less than “ day wages ” 

As usual, these initial stages (unmentioned in the 
volume before us) attracted little or no attention from 
the outside world, for the restless spirits who under¬ 
take the hardships of pioneer life in the unbroken 
wilderness, though perhaps too fluent in speech, write 
no descriptions of their journeying*. Almost every¬ 
where these men penetrate in advance of the “ original 
explorer,” who often in his own narrative forgeLs to 
mention their presence , but unless some unusual hap¬ 
pening brings their doings into prominence, their 
traces in the land they have traversed are slight In this 
instance it was surely a matter for prime consideration 
that a body of more or less experienced men—m numbers, 
according to a table published recently in the eighteenth 
Annual Report of the U S Geological Survey (p 133}, 
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rising from 50 in 1882 to 1000 in 1894, and to 1700 in 
4896—should for many yean have betn prospecting up 
and down the Yukon from its mouth nearly to its sources 
with only moderate success. This in itself was sufficient 
40 show that the riches of the land were neither unlimited 
nor easily attained, and that most of the tyros in gold 
hunting who made their laborious march in the wake of 
these men must do so in vain. According to Prof 
Heilpnn, u probably not less than thirty-five thousand 
to forty thousand people, possibly even considerably 
more, have in the short period following the discovery of 
gold in the Klondike region already passed to or beyond 
the portals of what has not inaptly been designated 
the New Eldorado To some of these a fortune has 
been bom , to many more a hope has been shattered 
«n disappointment ”—And how could it be otherwise ? 

The sudden movement of this great army, made up of 
units marching independently and without organisation, 
with self-interest &9 the only motive, into the heart of a 
wild land incapable of furnishing more than a very small 
number with the barest elements of sustenance, de 
pendent therefore for their very existence upon supplies 
from a base many hundreds of miles away, possesses 
extreme interest to the student of economics and 
sociology, and perhaps the chief value of Prof 
Heilprin’s book is that it contains the record of a certain 
stage in the transient and unstable conditions which 
arose under these circumstances. That within the space 
of a few months this transplanted social mass Bhould 
with scarcely any disorder have struck root amid novel 
and arduous surroundings, and by the play of individual 
interest alone should have found itself provided with all 
the actual necessaries, and many—indeed, too many—of 
the luxuries of life (brooms and window glass being, 
according to Prof Heilprin, the chief things lacking) 
is, in its way, as remarkable an object lesson as the cen¬ 
tury has afforded. At no previous period in human 
history could this have happened, and it 1$ all the more 
deserving of careful record. The flood of hazily in 
accurate or wilfully misleading information from the 
newspaper press is past , we have reached the second 
stage at which, as in the volume before us, the under¬ 
lying facts emerge, and there will follow, no doubt, in 
the fulness of time, the bnghtly coloured growth of Action 
which imaginative writers will cultivate for our enter¬ 
tainment around the picturesque elements of the move¬ 
ment when its sordid details are forgotten 

As for the actual contents of Prof Heilprin’s book, it 
aims to place before its reader the impressions of one 
accustomed to examine critically and record accurately, 
during a tour to the Klondike by the Upper Yukon 
route, made under favourable circumstances between 
the end of July and the middle of October of last 
year Prof Heilpnn went in from tide-water at Skaguay 
by the White Pass to the head of inland navigation on 
Lake Bennett in a day and a half, and came out, late in 
the season, by the Chilkoot Pass in one day with com¬ 
parative ease, and concludes that the difficulties of both 
trails have been greatly exaggerated 

" To a mountaineer or traveller of ordinary resource 
neither the White Pass nor Chilkoot Pass will appear 
other than it actually is —11 a mountain pass, sufficiently 
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rough and precipitous in places, and presenting no serious 
obstacle to the passage of man, woman, or child" 
(pp 15-16) 

But he justly observes that what to a person in his own 
circumstances seemed easy enough, both in these passes 
and on the trails of the interior, might wear a very dif¬ 
ferent aspect to the man struggling onward with a load 
of 60 or 80 lbs. on his back In fact, all through the book 
we realise that the impressions are those of one travel¬ 
ling in ordinary tounst fashion, Light and with sufficiency 
of means, and that the prospector mentioned on p 177, 
“who was moving by slow stages, and without assistance 
of any kind, an equipment weighing somewhat over 
400 lbs ” would have another tale to tell 

However, with the completion of the railway in course 
of construction on the White Pass route, the journey to 
Dawson City becomes 9imply a matter of the payment of 
fares Already, we learn from the newspapers, the 
journey from Vancouver to Dawson has been made in 
so short a time as six days, while from eight to twelve 
days is now ordinarily the length of the through trip 

From Lake Bennett Prof Heilprin went by river-boats 
down the lakes and the Lewes or Upper Yukon River to 
Dawson in 4^ days, reaching the last-mentioned place 
on August 6 Here he took quarters in the recently 
opened “ foremost hotel of the land," paying 35 dollars 
per week for his scantily furnished room, and 25 to 35 
dollars per week more for board He estimated the 
number of inhabitants of the two-year old city at 16,000, 
and this sudden concentration of humanity ahead of the 
resources of the country had, necessarily, cunous con¬ 
sequences upon the relative values of merchandise 
Thus we read (p 101), that chickens “earlier in the 
season had sold for 100 dollars for three,” but later 
* were obtainable at 10 dollars apiece" , eggs were 2$ 
dollars per dozen , radishes 75 cents a bunch of five 
pieces, and so on f while At the same time at the auction 
rooms many articles could be bought for less than the 
original outside cost (p 104) But with regard to the 
enhanced value of food-stuff's, it may be well to mention 
that the Canadian Geological Surveyors, who were in 
Dawson during the same summer, state in their report 
that “it was found quite possible to purchase provisions 
at retail prices at the stores, for the maintenance of a 
party, at less than a dollar a day per man (Rep GeoL 
Survey of Canada for 1898, p 62) 

That the conditions were peculiarly evanescent, and 
with the establishment of Dawson City as a distributing 
centre are not likely to be repeated in the district, 
should make the fluctuations of the Dawson markets 
during the last three years an instructive chapter in 
economics 

One notices at times in"Prof Heilpnn’s book an un¬ 
pleasant oblique mode of expression, not uncommon 
in the literature of forty years ago, but now happily rare 
This is especially pronounced m the chapter on the 
inhabitants of Dawson, as, for example, in the passages 

describing “Sir -“Coupt C-the “professor- 

doctor” and the “ Gold Commissioner ” (pp 110—112) 

The author notes that the number of blacklegs was 
surprisingly small, and remarks on “the feeling of 
security which every one seems to experience and enjoy ” 
This he ascribes in great measure to the efficiency of 
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the Canadian military police, arid comments on “a con¬ 
dition so wholly different from that which but a few 
weeks before dominated the atmosphere of Skaguay and 
the American side of the trails ” (p 119) 

In praising the summer climate of the Klondike 
Prof Heilprin waxes enthusiastic — 

“ From August Gth to September 20th, barring three 
days of partial rain, and perhaps a fourth of cloudiness 
and mist, the weather was simply perfection—a genial, 
steady, mild summer with a temperature rising at its 
highest to about 8o° or 82 L F in the shade In 

August the evenings were but little less pleasant 
than the days, the balmy night air rarely necessitating 
clothing warmer than that ordinarily worn” (p 70) 

Neither did he personally experience any trouble from 
mosquitoes He also thinks that the ngour of the winters 
has been exaggerated, as “most of the Dawsonites are 
inclined to make light of the winters cold, and assure 
you that, except for head and foot wear, they take little 
stock in that over-burdening with heavy clothing which 
outfitters so delight in foisting, as 1 absolute necessities/ 
upon the too credulous tenderfoot ” (p 73) 

In short, there appears to be nothing m the region 
inimical to the permanent residence of civilised man the 
year round in comparative comfort Even the agri¬ 
cultural possibilities of the country are spoken of hope 
fully (p 8j), and Dr Dawson’s previous favourable 
estimate in this direction is quoted with approval (p 85) 

As to that which to most people constitutes the sol e 
interest of the region—its future possibilities for gold 
production—I’rof Heilprin, while writing with somewhat 
oracular caution, takes on the whole a sanguine view 
After describing the conditions and methods of working 
the placers which differ, in the frozen state of the sub¬ 
soil and in some other particulars, from any placers 
hitherto worked on the continent except those of Cassiar 
in the northern part of British Columbia, and after point¬ 
ing out that some of the besL claims, viz those of the 
hillsides and high benches, were located in the early part 
of 1898, at the time when the incomers had been warned 
thit the region for a hundred miles or so about Dawson 
had been fully staked and occupied, the author concludes 
that “ many good locations in the Klondike territory are 
still open, although it may not be easy or possible to say 
lust which they arc” (p 207) This, we fear, will seem 
rather “thin” guidance to the anxious gold seeker 1 
The output of the past year Prof Heilprin estimates 
to have been “in the neighbourhood of nine or ten 
million dollars, perhaps more , but that it will be vastly 
greater in the current year (1899) 19 certain” (p 204) 

I ike other investigators of the district, he thinks that 
capital judiciously expended in hydraulic-mining should 
yield profitable returns 

\ summary of the Canadian laws regulating mining in 
the Yukon region forms one of the most useful chapters 
in the book 

The longest chapter is that which deals with the 
physical history and geology of the Klondike gold fields 
(Chapter xi pp 212 280), and this is, perhaps, the least 
satisfactory part of the volume To the general reader it 
may indeed be of some service , but to the student of 
geology or of physiography more adequate sources of 
information are available, and the chapter contains little 
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that need detain him, especially since though passing 
mention is made of previous investigators exact 
references to their works are rarely given. Besides 
the early scientific descriptions of the Yukon country 
by Dawson, McConnell, Russell and others, the recently 
issued report of the Canadian Geological Survey for 
1898 includes (pp. 55-62) a concise and practical sum¬ 
mary of the geology and conditions of the Klondike 
gold district by those excellent observers Messrs K G 
McConnell and J B 1 yrrell, which gives a clearer view 
of the structure of the country than the volume before us , 
and the eighteenth Annual Report of the U S Geological 
Survey (Part 111 pp 101-391) contains an elaborate 
memoir on “the Geology of the Yukon Gold District” 
by Mr J E Spurr, with a particularly interesting pre¬ 
liminary chapter, previously referred to, on 14 the history 
and condition of the district to 1897,” and a discussion 
of the drainage peculiarities, by Mr H B Goodrich 
To these works, then, rather than to Prof Heilpnn’s 
book, the scientific student should turn for information 

Prof Heilprin, after much discussion of the subject, 
comes to the conclusion that 11 the known facts of the 
Klondike region, so far as they relate to the primal origin 
of the gold in the placers, favour the theory of chemical 
solution and precipitation, as opposed to the generally 
accepted view of accumulation from disintegrated reefs, 
bodies or veins” (p 280) 

But his arguments are unconvincing, and his views are 
neither shared by Spurr for the placers on the American 
side of the frontier, nor by McConnell and Tyrrell, the 
latter investigators stating that “the gold in the Klondike 
has certainly been derived from the rock9 of the im¬ 
mediate vicinity” (Rep Can Survey, op n/, p 60) It 
is of course evident that during whatever time the rich 
ground may have remained permanently frozen, no perco¬ 
lation of the supposed solutions can have taken place 

With regard to the auriferous high-level deposits, Prof 
Heilprin adopts a view similar to that held by Spurr to 
account for the high benches of the American side, viz. 
that they arc 41 evidences of the past existence of large 
lake-like bodies of water, perhaps even of a vast inland 
sea” (p 226) On this supposition he builds \anous 
speculations, and thinks that the old shores have formerly 
been of far greater extent and have yielded by con¬ 
densation much of the gold of the valley placers But 
Messrs McConnell and Tyrrell offer a more simple and 
adequate explanation of the phenomena in question, as 
follows — 

41 On Bonanza and Eldorado creeks, and doubtless also 
on a number of the other creeks that rise in the high 
land near the Dome, the work of concentration has been 
greatly expedited by small local glaciers, which, at a 
period not very remote, have originated at the heads of 
these creeks, and have filled the bottoms of their valleys 
through parts at least of their lengths Thus the Eldorado 
glacier would appear to have had a greatest thickness of 
about 200 feet at French Gulch, and to have joined the 
Bonanza glacier at the f’orks, below which both continued 
on some distance together The gravel that Alls the 
bottom of the valley from side to side is a typical glacier- 
wash, having been deposited by the stream which flowed 
from the face of the glacier The lower benches on 
Bonanza Creek were also deposited in a similar way, but 
the higher so-called benches have been formed either as 
lateral moraines along the sides of the glacier, or by 
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streams which flowed between the side of the glacier 
and the bounding slope of the valley" (Rep Can 
Survey, 1898, p 61) 

There are no existing glaciers in the Klondike region, 
and while the former presence of small local valley 
glaciers has been recognised, all the observers are agreed 
as to the absence of any trace of widespread glaciation 
This probably implies that, as in Siberia, the climate 
throughout the Glacial Period was dry, and that then, as 
now, heavy precipitation was confined to the vicinity of 
the coast 

To sum up our impressions of this book. Prof 
Heilprm may be complimented on having given us a 
vivid picture of transient conditions in the Klondike , 
but, from a physual standpoint, hm work can scarcely 
be taken as a solid contribution to our knowledge of the 
district 

The numerous excellent reproductions of photographs 
with which the book is illustrated are for the most 
part well adapted to show the general character of the 
scenery and conditions, though now and again a picture 
is introduced for effect rather than for instruction The 
deep >ellow binding with its pictured dog trains, 
reminiscent of the “yellow press,” is not particularly 
happ) G W L 

A NEW Th XI ROOK ON CHEMISTRY 
Inorganic Chemistry for Advanced Students By Sir 
Henry E Roscoe, F R S , and Arthur Harden, Ph D 
Pp 432 (London Macmillan and Co, Ltd, 1899.) 
HIS book is intended to supplement “Chemistry for 
Beginners, 11 which was published about six years 
ago by Sir Henry Roscoe, with the assistance of Mr J 
Lunt It is not a complete treatise on the elements of 
inorganic chemistry, but part of a complete treatise 
It is intended for students who have already gamed a 
little knowledge of the subject, and those who would use it 
must first learn something about oxygen, hydrogen, 
chlorine, carbon, and their simpler compounds, and about 
many other matters, either from “Chemistry for Be 
ginners * or from some other suitable elementary work 
We suppose that a small text book is put into the 
hands of most beginners when they reach the stage at 
which they need such a book, and that presently, when 
they are older and more advanced, this small book is 
changed for one of the larger treatises Now, at this 
latter stage a certain amount of confusion and some loss 
of time are very apt to occur owing to the overlapping of 
the contents of most elementary and advanced works on 
chemistry, and to the fact that the majority of young 
students are not able to skip with discretion It is 
evident that this confusion and loss of time might be 
avoided by the use of two books, such as those which 
have now been provided by Sir Henry Roscoe and his 
colleagues, Dr Harden and Mr Lunt, and we believe 
that those who have had much experience in teaching 
chemistry under school conditions will at once recognise 
the merits of their method of dealing with the subject 
in two volumes, one quite elementary, one more ad¬ 
vanced, and each the complement of the other 
The present volume, like lti predecessor, follows in the 
main the lines laid down so successfully a generation ago 
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in the familiar “ Roscoe’s Chemistry” That is to say, 
the book is intended for students who want to learn the 
fundamental principles of chemistry, and something 
about its methods and its data, rather than for those who 
desire to use the subject as part of a system of mental 
gymnastics But though the new book follows lines 
which have so long been made fuimhar to us by the 
previous work of its eminent senior author, it differs from 
that earlier work in several respects, notably in its some¬ 
what more limited scope, for organic chemistry finds no 
place between its covers, in the greater attention given 
to chemical theory, and in the fact that a great number 
of experiments for the student are described in the text 
l he subject matter of the volume is divided into 
thirty nine lessons, the elements treated of being grouped 
in such a manner that from the beginning the student may 
be said to be preparing the way for his subsequent study 
of the periodic system of classification The chapters 
on chemical theory are dispersed among the rest This 
arrangement may, perhaps, seem open to the objection 
that the student’s reading in certain subjects may be 
somewhat broken up , but the authors have adopted it, as 
they tell us in their preface, with the object of relieving him 
of the tedious task of working without a break through 
a long series of metals and their compounds The parts 
of chemical theory chiefly discussed in these lessons are 
atomic and molecular weights, equivalents, specific and 
atomic heats, crystals and isomorphism, valency, the 
constitution of hydroxides and oxyacids, dissociation, 
thermochemistry, electrochemistry, the periodic law 
and spectrum analysis There are questions to be 
worked out, and numerous summaries We are not quite 
convinced that so many of these latter make for sound 
learning Should not every student prepare a good 
many of his own abstracts after he has read 
a few chapters and compared them with some 
summaries provided as examples ? This, however, is a 
small matter, as it is obvious that the existence of 
summaries in the text need not prevent any student from 
constructing his own abstracts during his reading We 
feel sure that the new book will be welcomed by those 
who are familiar with its predecessor, and by many 
others, and we wish it and its companion volume all 
success WAS 


OUR BOOK SHELfi 

Elements of Natural Philosophy By Alfred Earl, M V 
Pp v 111 + 320 (London Edward Arnold, 1899) 

Mr Earl is already well known as the author of the 
admirable “ Practical Lessons in Physical Measurement,” 
and one naturally examines a new book of his with great 
expectations The preface states that the present volume 
is 11 intended as a handbook for the laboratory,” and “has 
been written for the use of beginners ” The book does 
not, in our opinion, exactly fulfil these conditions , yet it 
may still prove of use, though rather to teachers than 
taught \ laboratory manual should give clear, precise 
instructions as to what the student has to do—guidance 
of a sufficiently explicit nature for the pupil to work 
from without unduly bothering the teacher, who, very 
often, has too large a number working at the same time 
for purely individual instruction Yet, in dealing with 
the measurement of simple quantities, for example, Mr 
Earl gives some nineteen pages of general descrip- 



126 


NATURE 


[December 7, 1899 


tion, with little or no practical work, contenting him¬ 
self by adding thirty-eight exercises at the end of the 
chapter These exercises leave little to be desired, but a 
beginner will not always be dear about the several steps 
by which he is to arrive at the reouired result The 
divisions adopted by the author leaa to some very mis¬ 
cellaneous chapters , thus Chapter vi, entitled 44 Changes 
Belong to Several Classes, 11 runs to thirty two pages, and 
includes a brief treatment of inertia, the electrophorus, 
voltaic cells, the thermopile, gravitation, expansion, the 
Gulf Stream, Trade winas and several other subjects. 
Chapters vm and ix take the pupil 44 along the well- 
beaten track of chemical rudiments,” and were written by 
Mr F Collins Too much is attempted in this section, 
and things are often taken for granted of which a 
beginner has no knowledge whatever Thus, on p 185, 
the modes of chemical action are partly explained by 
chemical equations, though the only guidance towards 
understanding them which has been given to the pupil 
is the table of elements, with their symbols and atomic 
weights, on p 181 The value of the book would have 
been much increased by using simpler language, and 
adding more illustrations 

Elementary Practical Chemistry By A I Cooper, 
BA., B Sc Pp vm + 86 (London Whittaker and 
Co, 1899.) 

Somk idea of the profound changes which have occurred 
in the teaching of elementary chemistry during the last 
decade can be obtained from the large number of books 
recently published, all of which claim to supply a long- 
felt want Mr Cooper’s book covers familiar ground in 
a more or less familiar way He starts with a brief 
account of the metric system (which, however, is too 
short to be of much use), describes the balance, how to 
determine relative densities, and to measure liquids and 
fit up apparatus No wonder the student often asks why 
these subjects must be studied both in the chemical and 
physical laboratories But like many another recent 
writer of an elementary course of chemistry, Mr Cooper 
rightly avoids the lhaumaturgic art of test tubing, and it 
is in this connection we are able to perceive an advance 
has been made in the way of studying science Though 
the “Heuristic” method, of which so much is heard 
nowadays, is not suitable throughout a complete course 
of chemistry, it is unfortunate that so many statements 
occur like 44 note the white powder of metastanmc acid 
that is formed”, “the name of the gas which you have 
just prepared is nitrous oxide” -which have no signi¬ 
ficance to a beginner 

The Teaching of Geography tn Switzerland and North 
Italy By Joan Berenice Reynolds Pp. X11 + J12 
(London C J Clay and Sons, 1899) 

No more hopeful indication of the growing desire on the 
part of British teachers to improve the methods of in¬ 
struction in our schools could be desired than this little 
volume provides It is particularly gratifying to find 
that the old insular prejudice is giving place to an in¬ 
telligent study of foreign educational systems, and that 
it is at last becoming recognised there is much to be 
learnt from Continental pedagogic authorities Miss 
Reynolds was. in 1897, awarded the Travelling Student 
ship for Teachers in connection with the University of 
Wales, and her report, which she presented in 1898 to 
the Court of this newest of our Universities, demonstrates 
conclusively that she made the best use of her oppor¬ 
tunities. Equipped with the information provided by a 
wide course of reading in the geographical literature of 
the countries she*intended to visit, Miss Reynolds was 
able to intelligently note all the features of Swiss and 
Italian teaching practice which would prove of assistance 
to our own teachers, and she has here set them down in 
a clear and interesting manner. Her book should be 
read by every teacher of geography 
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Liverpool Marine Biology Committeds Memoirs L 
Asadta By Prof W A Herdman, D Sc, F R.S~ 
p P * + 52 , with five plates. (Liverpool T Dobb 
and Co, 1899.) 

This is the first of a senes of memoirs which is being 
prepared by the Liverpool Manne Biology Committee 
under the editorship of Prof Herdman, to supply a want 
which “has been constantly felt of a senes of detailed 
descnptions of the structure of certain common typical 
animals and plants, chosen as representatives of their 
groups, and dealt with by specialists ” The expense of 

^ nng the plates m illustration of the first fen memoirs 
ing met by a donation of Mr F H Gossage, of 
Woolton Prof Herdman has omitted detailed refer¬ 
ences to original memoirs, the object of his manual being 
more to provide students of manne biology with a concise 
and accurate descnption of the appearance, structure, and 
life history of the Ascidian than to publish a bibliography 
In an appendix a statement is given of the classifica¬ 
tion and characters of the Tunicata, in order to indicate the 
position of Ascidta as a type of the group and its relations 
to the other British Ascidians 

The Story of the Wanderings of Atomic especially those 
of Carbon By M M Pattison Muir, M A Pp 192 
(London George Newnes, Ltd , 1899 ) 

An attracts e title does not by itself make an attractive 
book Assuming that 44 The Library of Useful Stones ,} is 
intended for the general reader, we are afraid that this 
short account of the compounds of carbon is largely 
beyond his c omprehension There is an abundance of 
information, but the repeated references to Mr Muir’s 
“Story of the Chemical Elements” will tantalise the 
man who expects to get knowledge and recreation by 
the same process A sound knowledge of organic 
chemistry is only obtained by experimental methods 
based upon a thorough grounding in the elements of 
chemistry, and this end is most satisfactorily obtained 
by stud) ing simple inorganic substances first The 
author has adopted a style more suited for the class 
room than the platform of the popular lecturer, and the 
ordinary person who takes up this little volume will, 
after reading very few pages, find himself completely 
out of his depth 

General Index , by Robert Newstead^ FES, Curator of the 
Grosvenor Museum , Chester , to Annual Reports of 
Observations of Injurious Insects , 1877-1898 By 
Eleanor A Ormerod, F R Met hoc, &c With 
Preface by the author Pp xn + 58 (Simpkin, 
1899.) 

Thh twenty two annual volumes of Miss Ormcrod's 
Reports are known to all students of agricultural ento 
mo logy, and their usefulness as indispensable works of 
reference will be largely increased by the present com¬ 
pendium, which includes, in addition to the general index, 
separate indices of plants, animals and unclassified 
44 hosts ” Miss Ormerod’s preface contains remarks on 
the origin and method of the reports, notices of a few of the 
more important insects which have been dealt with, and 
miscellaneous observations. It is worthy of special note 
that she considers all birds which are even moderately 
insectivorous as beneficial to such an extent as to over¬ 
balance any mischief they may do in other ways, unless 
they ore present in overwhelming numbers, but she 
especially excludes the house sparrow, which she de¬ 
nounces as a national eviL W F K. 

A Hand-List of the Genera and Species of Birds By 
R Bowdler Sharpe, LL D Vol I Pp xxi + 303 
(London Printed by order of the Trustees of the 
British Museum, 1899.) 

The system of classification adopted tn this new “ hand¬ 
list * is that proposed by Dr Bowdler Sharpe in 1891. 
The book is founded upon the u Catalogue of the Buds 
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in the British Museum,” a large part of which was written 
by Dr Sharpe, but the new species described since the 
publication of the twenty-seven volumes which comprise 
the 41 catalogue ” are here included Proofs of the work 
have been read and corrected by a number of leading 
ornithologists throughout the world, assistance sufficient, 
as Dr Sharpe says, to give the work <( the importance of 
an international publication*” 

Human Nature Us Principles and the Pnnctples of 
Physiognomy By Physicist Part 11 Pp vm +175 
(London J and A* Churchill, 1899.) 

The nature of the volume can be indicated by stating 
one of the propositions of the author's theory of colour 
u That exhausted viable matter absorbs the luminous 
rays, and reflects the invisible (potential) rays, therefore 
it is dark or nearly colourless, sometimes violet or purple 
being perceptible f and that viable matter stored with 
energy reflects the luminous rays, therefore it is yellow 
or some colour containing excess of yellow, as brown, or 
cream colour, &c , and absorbs the invisible or potential 


LETTERS TO THE EDITOR 

{The Editor does not hold himself responsible for opinions ox 
frossod by his correspondents Neither can he undertake 
to rotum , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATURE 
No notice is taken of anonymous communications ] 

The Cause of the Darjeeling Landslips 

Prof John Milne's prompt contradiction in the Times of 
October 3, and m Nature (5th) of the telegraphic statement 
concerning the cause of the recent Darjeeling landslips u a dis 
tinct " score " for the seismograph With the Committee ap 
jointed by the Bengal Government to investigate Ihe causes of 
the recent disaster, and to formulate measures for anticipating 
its possible recurrence, I made special inquiries into the alleged 
occurrence of earthquakes at Darjeeling on the night of 
September 34-35, and we all agreed that there was no evi 
deuce to show that any seismic phenomena whatever occurred 
No movements were felt in well-built houses, and those that were 
noticed, as well as the sounds which were heard during the 
violent cyclone, were only of a kind that might be exjjected in 
the ill built, rickety structures which, for the shelter of those 
who temporarily reside in our hill stations, are known to their 
owners as 44 houses." Local earth tremors may have resulted 
from the slips, but they were the effects, not the cause, of the 
latter 

The unprecedented vain which accompanied the September 
cyclone was a sufficient and satisfactory immediate cause for the 
numerous landslips near and in Darjeeling Up to the morning 
of the 33rd, the monsoon rains measured some 17 Inches in 
excess of the average for previous years, and the thick soil cap 
was consequently already raturated* The cyclonic depression first 
reported by the Meteorological Department to be formed to the 
south east of False Point In the Bay of Bengal moved northwards 
until its centre, on the 34th, had reached lat 35”, causing heavy 
rain over most of the province During the twenty four hours 
ending at 8 a.m on the 23rd, 5 31 inches of rain fell at Dar 
leeluig, followed by 19 40 inches during the next twenty four 
hours. Of the latter amount 14 3a inches fell between 4 p.m 
on the 33rd and 4 a. no on the 34th, bong thus over an men an 
hour for a stretch of twelve hours. It was during this last 
period, when the rainfall was at its heaviest, that the disastrous 
slipa occurred 

The hill-ades in the neighbourhood of Darjeeling are by 
natural means already at or near their angle of repose tor earth 
slopes, and the reduction of frictional stability, due to the 
thorough saturation by the heavy ralnfidl of September 33-24, 
was sufficient to permit slipping of the leu stable portions 
of the soil-cap. The biodte gneiss massif below 11 undisturbed 
and perfectly stable there is nothing here comparable to Nainl 
Tal, where the sla tes, by differential movement along their bed 
ding planes, have caused cracks in the masonry structures built 
upon them* In Daijeehng the slips were confined entirely to 
the soil cap, which ran down the steep hill-sides as rivers of mud, 
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and, with occasional Included boulders, bombarded the back 
Quarters of some of the houses. A more interesting example on 
the eastern side of the Jalapahar ndge shows movement on a 
comparatively large scale now in progress. The sides of the 
moving man are defined by longitudinal shear cracks, whilst Its 
upper region—the Abrusgebiet of Heim—shows gaping fissures 
with, in the uppermost ones, a vertical displacement of about 
8 feet A description of this interesting landslip, with map and 
photographs, will be issued at a later date by the Geological 
Survey Department T H Holland. 

Geological Survey of India, Calcutta, November 8. 


Barisal Guns. 

I must first state how I came to notice this phenomenon so 
well known In Bengal Early in February, 1890, I was posted 
to Backergunge, as District Superintendent of Police, and re¬ 
mained there till December, 1891, a period of twenty two 
months In order to travel quickly over the district a steam 
launch was always at my service, and as I had to visit each of 
the numerous police stations scattered all over the district at 
least twice every year, there are few places in Backergunge I 
have not visited repeatedly 

Shortly after my arrival I received a letter from my friend, 
Mr G A J Rothney, of the firm of Messrs* John Dickinson 
and Co , 65, Old Bailey, who has a very wide experience of 
India, and lakes a keen interest in natural phenomena, asking 
me to try and elucidate this phenomenon of the Bansal Guns , 
to make careful observations and record them on the spot. 
Thu 1 did, and I now forward a copy of the note I sent him 

The causes usually assigned for this phenomenon are three in 
number, vu — 

(z) High banks of nvers falling in , 

(2) Surf breaking on the shore, and 

(3) Subterranean explosions. 

The first of these theories cannot stand in face of the undis¬ 
puted fact that any such sound would be purely local and could 
be heard only at very short distances, whereas it u admitted 
these guns are heard at places a hundred miles apart. The 
second is equally untenable when we remember the whole 
delta is composed of alluvial deposii, without a rock for hundreds 
of miles. And, thirdly, this alluvial deposit entirely does away 
with the possibility of subterranean explosions. 

It is well known to all navigators of these waters there u a 
peculiarly deep depression to the south of thu delta, which 
either has never been sounded, or, if sounded, has shown a 
most unaccountable depth, and it is assumed these reports 
emanate from thu depression But I am not inclined to accept 
this as a sufficient explanation, as the sounds are so very 
irregular in their frequency We all know that Geysers in 
various quarters of the globe are celebrated for shooting out 
great masses of water from time to time, but these usually have 
some periodicity, and their times for discharge have been, more 
or lessf tested and reduced to some well known law or theory 
Now the very irregularity of the Barlml Guns proves they can 
be subject to no such law, for, if they were, the phenomenon 
should be heard with some regularity, whereas, as I have shown 
in my note to my friend, their irregularity is one of their most 
noticeable features. 

There are two special occasions to which I would draw 
attention the first in February, 1891, when from the southern¬ 
most outpost, Chaltabum, I followed the reports for some forty 
miles out to sea, the second, mentioned in my letter to the 
Surveyor General of Bengal, when, in August, 1891, for more 
than six hours, I followed the reports without getting any 
appreciably nearer, and also never hearing them to the north 
of me Henry S Schurr 

34, Bloomsbury Street, W C*, November 38. 

(Report) 

Barisal Guns are heard over a wide range extending from 
the Twenty four Pergunnahi through Khulna, Backergunge and 
N oak ball, and along the banks of the Megna to Nanungunge 
and Dacca. They are heard most clearly and frequently In the 
Backergunge district, from whose headquarters they take their 
name 

These Guns air heard most frequently from February to 
October, and-seldom in November, December or January One 
very noticeable feature is their absence during fine weather, 
they are only beard just before, during, or immediately 
after heavy rain. 
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The direction from which they are heard Is constant, and 
that is the south or south east, 1 have heard them west of me 
when down in the extreme south of the dtatnct, but never north 
of me On the other hand, I have been told by captains of 
river-going steamers that they have heard these reports to their 
north These gentlemen, however, ply along waters outside 
the range of my observations, which lie on the mainland and 
its adjacent waters. 

These Guns are always heard in triplets, 1 e three guns are 
always heard, one after the other, at regular intervals, and 
though several guns may be heard the number is always three 
or a multiple of three Then the interval between the three is 
always constant, 1 c the interval between the first and the 
second is the same as the interval between the second and the 
third, and this interval is usually three seconds, though I have 
timed it up to ten seconds The interval, however, between the 
triplets vanes, and varies largely, from a few seconds up to 
hours and days. Sometimes only one senes of triplets is heard 
in a day , at others, (he triplets follow with great regularity, 
and I have counted as many as forty five of them, one after the 
other, without a pause 

The report is exactly like the firing of big guns heard from 
a distance with this peculiar difference, that the report u 
always double, / e the report has (as it were) an echo This 
echo is so immediate that I can best describe its interval by an 
illustration Suppose a person standing near the Men 
Gardens heard ine 9 o’clock gun fired from hort William, he 
would first hear the report of the gun and its immediate echo 
from the walls of the High Court The Bonsai Guns sound 
exactly like this, only as if heard from a distance of seteral 
miles, very much the same as the sound of the tort gun heard 
at Barrackpore on a clear night in the cold weather 

The report varies little in intensity, and I cannot recollect 
that there was much difference in the sound, whether heard at 
Bansal itself or some 70 or 80 miles to the south at the extreme 
end of the district The state of the atmosphere may affect it, 
but to no appreciable extent 

The BacVergoman peasant is celebrated for the bomb* he it 
in the habit of firing at his weddings and festivals, and many 
residents have asserted they can distinguish no difference between 
the reports of these festive bombs and the so called “guns” , 
but to any one with a fairly acute sense of hearing, who listens 
attentively, the difference is very marked, and their assertions 
are completely refuted by the feet*— 

(1) that wedding bomns vary very noticeably in the intensity 
of their sound , 

(a) are wanting in the very marked feature of the triplets, and 

(3) are naturally confined to the wedding season, a very 
short season in each year, whilst the Bansal Guns are heard 
almost throughout the year, and very noticeably dunng the 
annual fast—the Roza—when, of course, there can be no 
festivals of any kind 

Letter from Geologual Surveyor General\ Bengal 

I have to thank you for your most interesting report on the 
Bansal Guns. What you say about following tne sounds in a 
launch is very interesting, and points to a Seismic origin, that is 
to say, that wherever the sounds came from they really origin 
ated locally, wherever you were at the time In this case, 
following them would be like trying to reach the foot of a 
rainbow, whereas if they originated in surf on the sea shore, or 
the felling in of nver banks, they should be traceable to their 
source. R. D Oldham 


Butterfly Shadows. 

While photographing miecti lately in the hills above Pcgli 
(Italy), I was much struck by the curious way in which many of 
the butterflies turned and shifted their position after they 
had settled, their apparently eccentric behaviour making ft 
difficult to obtain a good picture It suddenly struck me that 
this turning and shifting was the result of an endeavour to settle 
m such a position as would cast no shadow, thereby ensuring 
to themselves less risk of detection This teemed to be a 
motive particular)) with such butterflies as Circe, Semele and 
Janira, and its success as a method of concealment was very 
sinking in the ease of Circe, which constantly settles on the bark 
of trees or on the rocky ground 

I submit this observation with the hope that it may attract 
the notice at others who are able to give more attention to the 
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matter, it may, too, be of interest m connection with the recent 
letters which have appeared dealing with the capture of butter¬ 
flies by birds. 

Continental butterflies appear to be remarkably tame. I was 
constantly able to catch Podalianus and other Kinds with the 
hand D Wilson Barker 

Greenhuhe, November 27 


A Canadian Lake of Subterranean Inflow 

Imagine a cliff about 180 feet in height, rising almost per¬ 
pendicularly from the steamboat landing at Glenora on the south 
side of the Bay of Quinte, a great arm of Lake Ontario, and 
perched immediately on the top of the cliff, within 300 feet from 
the edge, a lake of clear fresh water about one a half miles long, 
with a width of about three quarters of a mile, ita waters con 
unually flowing out to give the power which operates the 
Glenora mills, out its inflow invisible, and yet steadily main¬ 
tained from month to month and from year to year This is 
the Lake on the Mountain 

Various origin 1 have been suggested in accounting (or the 
inflow That its source is not attributable to springs from any 
possibly higher grounds in the same county seems established 
by the fact that during the long drought in the months of August 
and September of this year the level of the lake was well main 
tamed The source is, I think, ruther to be sought in the 
Trenton lunestore area twenty five or thirty miles to the north- 
eastward of the Bay of Quinte The dip of the rocks u favour 
able, and for the whole distance and into the Laurentian area 
beyond there is a steady rise until at about fifty miles away a 
height of nearly 400 feet above Lake Ontario is reached A 
fair amount of rain fell in this higher country during the drought 
elsewhere 

To ascertain their bearing on the origin of the inflow, I this 
past summer took a series of depths and temperatures m the 
fake Whilst a considerable part of its area was shallow, not 
exceeding a few feet, the lake was found to have, close alon£ 
side ns southern boundary, a great rent, ns rt were, in its 
bottom, of towards a mile long, one third of a mile or more 
wide, and varying from 75 to 100 feet deep That this rent is 
due to a widened fault in the Trenton limestone here is very 
probable, and the same forces which gave rise to this fault may 
also account for a subterranean connection with higher ground 
many miles away The temperature readings were equally 
interesting In Lake Ontario, at ita outlet opposite Kingston, 
during August, the surface of the water ranged in temperature 
around 7a*F , and at a depth of 78 feet (the bottom) it was 
56V F , which latter was \eiy much colder than dunng last 
and some previous years At the Lake on the Mountain, whilst 
the temperature of the surface was 74$* F , at 30 feet depth 
it was 694° F , at 45 feet 47 0 F , at 60 feet 43 F , and at 
99 feet 42“ F Thus, whilst dunng the first thirty feet there 
was not very much change in the temperature, between thirty 
feet and foity-five feet there was a rapid fell of twenty two and 
a half degrees, and between the latter depth and the bottom at 
ninety nine feet a further fell of only five degrees. 

Andrew T Drummond 


Cause of Recent Sunaet Colours 

May I suggest to your readers that the linking colours of 
the recent sunsets are poonbly due to the dust in the air from 
the Leonid meteor* ? 

They certainly remind one of the sunsets after the Krak- 
atoa eruption. Horace Darwin 

The Orchard, Huntingdon road, Cambridge, 

December 4. 

Substitute for Qae in Laboratories 

It is proposed to extend the modern tide of a laige secon 
dory school by the erection of chemical and physical labo¬ 
ratories and lecture rooms. The school, however, is some 
miles diitant from any town which has a gu supply, so that 
it is necessary to consider what is the best substitute I am 
Interested In the arrangements, and shall be thankful If any of 
your readers will give me their experience on this point It is 
proposed that the laboratories will accommodate forty boys 
working at one time William Gannon 

County Technical School, Stafford, December 4. 
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THE METHODS OF INORGANIC EVOLUTION 
N the study of the facts of inorganic evolution pre¬ 
sented to us by stellar spectra, there is one point of 
paramount importance to be inquired into In the 
problems of inorganic evolution which we have now to 
face, it is sufficiently obvious that we have to deal with a 
continuously increasing complexity of chemical forms, 
precisely as in organic evolution the biologist has had to 
deal, and has dealt successfully with, a like increase of 
complexity of organic forms 
How has this inorganic complexity been brought 
about ? In the case of known compound bodies an easy 
answer is given by analysis Chloride of sodium, for 
instance, is formed by the combination of chlonne and 
sodium But when we wish to deal with the formation 
of the so-called “ elements M themselves, no such easy 
solution of the problem is open to us. 

If in order to investigate this problem we take the 
analogy furnished by compound bodies as our guide, we 
should sav that the molecules of the elements themselves 
were produced by the combination of unlike forms 
But as a matter of fact, this method of producing com¬ 
plexity is not the only one known to chemists There 
are bodies of the same percentage composition which 
differ in molecular weight, the methane series of hydro¬ 
carbons is a case in point , the higher molecular weights 
or greater complexes are produced by additions of the 
unit C H a , so that the$e higher complexes are produced 
by the combination of similar lower complexes This 
process is termed polymerisation 
We are then familiar with two methods of increasing 
complexity, which we may represent by a + a (poly¬ 
merisation) and v +y (combination), producing a 
form A 

This, then, is the problem from the purely chemical 
side On which of these methods have the elements them 
selves been formed, now that we are justified in consider¬ 
ing them as compound bodies ? I suppose that chemists 
when hypothetically considering the possible dissociation 
of the chemical elements would favour the view of de 
polymerisation , that is, the breaking up of a substance 
A into finer forms (a) weighed by A/2 (or A/3), rather 
than a simplification of A into x and^y 
The method of attacking this problem from the 
chemical point of view in the first instance, must be a 
somewhat indirect one 

The Stars and the Periodic Law 

In a recent lecture I referred to the hypothesis put 
forward by Newlands, Mendeldef and others in re¬ 
lation to the so called 11 periodic law," which law in 
dicates that certain chemical characteristics of the 
elements are related to their atomic weights 1 further 
showed that the order of the appearance of the various 
chemical substances in the stars of decreasing temper¬ 
atures did not appear to be on all fours with the require 
ments of the periodic law 

It will be well to study this question with a view 
of discussing it more fully in the light of all the facts 
known to us, among which the stellar evidence and that 
afforded by the study of senes are, I think, of especial 
importance, since it may be said that we are now 
absolutely justified in holding the view that of the lines 
which make their appearance in the spectra of chemical 
substances when exposed to relatively nigh temperatures, 
a varying proportion is produced by the constituents of 
the substance , whether it be a compound like the chloride 
of magnesium, to take an instance, or of magnesium 
itself 

Now the periodic law based upon atomic weights deals 
with each “element” as it exists at a temperature at 
whidi the chemist can handle it, that is, if it be a 
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question, say of magnesium, the chloride or some other 
compound of the metal must have been broken up, and 
the chlorine entirely got rid of before the pure mag¬ 
nesium is there to handle, and of this pure magnesium 
the atomic weight is found and, having also regard to 
its chemical characteristics, its position in the periodic 
system determined 

Bvt if the magnesium be itself compound, the position 
thus assigned for the element is certain not to tally with 
the stellar evidence if the temperature of the star from 
which information relating to it is obtained is high 
enough to continue the work of dissociation , that is to- 
break up magnesium itself into its constituents as cer- 
tainly as the chloride of magnesium was broken up in 
the laboratory in the first instance 

It is now known that dealing with this very substance 
magnesium, high electric tension brings us in presence 
of a spectrum which consists of at least two sets of lines, 
numerous ones seen also at the temperature of the arc, 
and a very restricted number which make their appear 
ance in the spark 

If this be the work of dissociation—and, as I have 
shown elsewhere, the proofs are overwhelming—the 
“ atomic weight ” of the particle, molecule or mass, caU 
it what you will, which produces the restricted number 
of lines—the enhanced lines—must be less than that of 
the magnesium by the breaking up of which it is brought 
into a separate existence 

And now comes the chief point in relation to the 
periodic law Seeing that the smaller masses which pro¬ 
duce the enhanced lines kiwe not been yet isolated, their 
11 atomic ” weights and their ihemtcal characteristics have 
not been determined\ and so of course their places in the 
Periodic table cannot be indicated as it at present exists 

My contention, therefore, 15 that some, at all events, of 
the apparent discrepancies between the stellar evidence 
and the “periodic" hypothesis arise from this cause 

The magnesium, and I will now add calcium, which 
the chemist studies at relatively low temperatures have 
atomic weights of 24 and 40 respectively, and the stellar 
evidence would be in harmony with the periodic law if 
magnesium (24) made its appearance after sodium (23), 
and calcium (40) after chlonne (39), and generally each 
substance should make its appearance after all other 
substances of lower atomic weight than itself 

But, and again for the sake of simplicity I shall con¬ 
fine myself to magnesium and calcium for the moment, 
in the stars we find lines in the high temperature 
spectrum of magnesium and calcium appearing before 
known lines in the spectrum of oxygen which has an 
atomic weight of 16 

How are these results to be reconciled? I suggest 
that the explanation is that the substances revealed bv 
the enhanced lines of magnesium and calcium and noted 
in the hottest stars have lower atomic weights (smaller 
masses) than the oxygen of the periodic table. 

Let us next, then, see what these atomic weights may 
possibly be. Assuming A/a the atomic weight of proto- 
magnesium would be 24/2^12, of proto calcium 
40/2 — 20, supposing only one depolymensation has 
taken place. If we assume two, we get 6 and 10 as the 
“atomic” weights of the simpler forms of magnesium 
and calcium which make their appearance in the hottest 
stars 

In this way we can explain the appearance of those 
finer forms of magnesium and calcium before oxygen, 
with a small number of depolymensations, and the stellar 
record of the order of atomic weights would be the 
same 


Hydrogen 

r 

Proto-calcium 

10 

Proto-magnesium 

12 

Oxygen 

. 16 
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So much, then, for a possible reconciliation The 
next point to be considered is, is depolymerisation on 
such .l small 9 cale sufficient ? 

To do this we have to see the basis of the atomic 
weight of oxygen 16, and consider the senes question in 
relation to oxygen This necessitates a digression 

The simplest case presented in senes phenomena is 
that placed before us by sodium and other elements 
which run through all their known spectral changes at a 
low temperature Dealing with the line spectrum stage 
we have three “ senes,*' one principal and two sub¬ 
ordinate (first and second) The former contains the 
orange line D, constantly seen at all temperatures, the 
first subordinate the red line, the second subordinate the 
green line, representatives of two senes of lines which 
■are best seen noth in the flame and arc 

The two subordinate senes of sodium, like those of all 
other elements so far examined, have the peculiarity that 
they end at nearly the same wave-length, while the end 
of the pnncipal senes occurs at a different, sometimes 
widely different, wave-length This is a touchstone of 
•the highest importance, as we shall see, it points to a 
solidarity of the two subordinate senes, and to a difference 
■between them and the principal senes 

Although the original idea was that all three senes 
were produced by the vibrations of the same molecule, 
observations of the sodium phenomena alone are simply 
and sufficiently explained by supposing that we have 
■three different masses vibrating, and that two of them, 
producing the subordinate senes, can be broken up by 
neat, while that producing the principal senes cannot 
The senes represented by the red and green lines seen 
best at the lower temperatures have been seen alone, 
•and it is a matter of common expenence that the orange 
fine representing the pnncipal senes is generally seen 
■alone it is not abolished at high temperature as the 
others arc Because the mass the vibrations of which 
gne us the orange line is produced by the breaking up 
of more complex forms at a low stage of heat, and it 
cannot be destroyed by the means at our command, it 
19 the common representative of the element sodium 
Because the masses the vibrations of which produce the 
two subordinate senes represented by the red and green 
lines are easily destroyed by heat, tney are more rarely 
seen, scarcely ever at high temperatures when the quantity 
is small, since, as I pointed out years ago, “ the more 
there is to dissociate, the more time is required to run 
through the senes, and the better the first stages are 
seen " 

This view is greatly strengthened by considering 
another substance which, if we accept Pickering's ana 
Rydberg's results, has, like sodium, three senes, one 
principal and two subordinates in quite orthodox fashion 
I refer to hydrogen. 

Till a short time ago we only knew of one “senes" of 
hydrogen, and on this ground Rydberg assumed u to 
represent the finest form of matter known, regarding the 
other substances which give three normal senes as more 
complex This idea is in harmony with the view 
expressed above. 

Pickering in 1897 announced the discovery in the stars 
of another senes, and seeing that this ends in the same 
port of the spectrum as the other, we can provisionally re 
gard the terrestnal and stellar hydrogen as representing 
she first and second subordinate senes 

Rydberg in the same year gave reasons for supposing 
that one line seen chiefly in the bnght-line stars may 
represent still another senes of hydrogen which we may 
take as the pnncipal senes. The other lines in this senes 
he calculated to be out of range 

If we accept all these conclusions we must regard 
hydrogen as identical with sodium in its senes conditions 
But there is this tremendous difference In sodium we 


easily at low temperatures*—the bunsen is sufficient— 
see all three series, while in the case of hydrogen even 
the Spottiswoode coil can show us nothing more than 
one of the subordinate senes At the same time, the 
other subordinate and the principal senes are visible 
m stars which we have many reasons for believing to 
be hotter than the spark produced by the Spottiswoode 
coil 

The argument for the existence of three different 
masses producing the three different senes denved from 
the sodium observations is therefore greatly strengthened 
by what we now know of hydrogen 

I shall therefore assume it in what follows, and now 
return from the digression 

Oxygen, instead of having three senes like metals of 
low melting point such as sodium, and the gas hydrogen, 
has six These six have been divided by Runge and 
Poschen into two normal sets of three, each set possess 
ing one principal and two subordinate senes 

There is evidently a new problem before us, we 
reauire to add the senes of hydrogen to the series of 
sodium to get a 11 series ” result similar to that obtained 
from oxygen 

Before we go further it will be well to consider the 
possible order of simplifications. Let ut take the sim¬ 
plest case represented by sodium and hydrogen in the 
first instance The facts are shown in the following 
table — 


High Umptmturt 


Sortt mm 

ILiIntial 

Hydrogen 

1 Principal 

Lino HUget Subordinate 

f Fnnui».d 
| Line Huge J 

| and tor 

| rest rial 
l vapour 

(.Subordinate' 

1 Subonlinitc | 
, 1 Subordinate [ 

fTerrw 

1 trial 


Muling* 1 

l 1 

[ vapour 
fSoUd 

Structure rpcctrum 

| Contlnuoui j 

and 

L lh|uid 

Continuous «j 


trial gai 


Ldw lem/era/nre 


We may now bnng these results to bear upon oxygen 
We learned first from Egeroff that this gas at ordinary 
temperature and pressure is so molecularly constituted 
that it produces a fluted absorption in the red part of 
the spectrum On account of the constancy of the 
results obtained by chemists we cannot be dealing with 
a mixture of molecules, the fluting absorption therefore 
must be produced by molecules of one complexity 
having an “atomic weight" of 16 

If we subject \t to an induced current at low pressure 
(at which the action of such a current is feeblest), it at 
once breaks up into two normal sets of three senes, that 
is six series altogether, it is almost impossible to con¬ 
sider this state of things in the light of wnat happens in 
the case of sodium andnydrogen without assuming on the 
ordinary chemical view that the “ molecule " with the fluted 
spectrum is broken up into two, until finally we get— 

High Temperature 
Srr A 

| Principal senes 
Line spectrum , Subordinate 

1 1 

Subordinate 


Fluted spectrum 
Low temperature 

But if we accept this, we give up depolymensation. 
for the molecules of the subordinate series of sets A and 
B thus produced cannot be identical because their spectra 
are not identical 

If we hold to depolymerisation we mutt arrange 
matters thus— 


set 3 
Pnnci|3al 

Subordinate. 

Subordinate. 
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and we get six depolymen sat ions. 

The number of lines measured by Runge and Paschen 
in the spectrum of oxygen at low temperature was 76, 
of these the six senes referred to contain 56, leaving 20 
residual lines. Now if we employ a strong induced 
current at atmosphenc pressure, we practically extin¬ 
guish these six senes of lines and produce a new spectrum 
altogether, containing a still greater number of lines 
114, according to Neovius. Only one line is common to 
his table and that of Runge and Paschen About the 
senes conditioning of these new lines we are at present 
profoundly ignorant 

Let us take the simplest course in harmony with the 
principle of continuity, and suppose that the great 
number of new lines is due to the breaking up of the 
molecules of the upper principal senes gi\en in the 
previous table into representatives of a still finer form, as 
hydrogen, as we know it, is broken up mto a finer form 
at the highest stellar temperatures 

Have we, on the line of reasoning we are pursuing, 
any means of estimating the number of finer forms 
which may be at work to produce the r 13 new lines ? 

One possible way—a statistical way—seems open to 
us Taking the number of lines already recorded in the 
spectra roughly between X 7000 and X 2600 of the follow¬ 
ing substances, which give us three series—lithium, 
sodium, potassium, helium, astenum, hydrogen- we find 
that the number of lines in each series and the total 
numbers are as follows — 


Principal sene* 

Pint subordinate 
Second subordinate 

Maximum 

number 

IOAst 

17 lie 

12 He 

Minimum 

number 

i H 
6Na 

4 l. 

Average 

number 

7 

l 

Totals 

39 

11 

24 


This indicates that in oxygen we are slightly 'ibove 

the average with 5 ^.— a8 lines per set If we take the 
2 

facts for oxygen itself, which give us 56 lines for two sets of 
three, the 113 lines will give almost exactly four additional 
sets of three senes, and therefore the possibility of twelve 
more depolymensations if this method of simplification 
is considered. 

Of course we can halve the number of depoly 
mentations by assuming that the fluting molecule 
instead of being depolymerised is broken up into x and 
f% the bases of the two systems of senes 

Now it is this last crop of new lines alone which are 
represented in the hottest stars, and no one, I think, 
will now urge that some kind of simplification which 
may include depolymensation has not taken place before 
they were brought into evidence. 

Our base of 16 then vanishes, and with it the 
previously considered possible atomic weights of the 
forms ©f magnesium and calcium which precede the 
appearance of oxygen in the hottest stars. We must 
therefore assume further depolymensations m the case of 
these metals beyond those considered in the first 
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1 now come to another point How do the above- 
considerations bear upon hydrogen with its atomic 
weight of i ? Of this hydrogen we know nothing 
spectroscopically There is evidence that it is broken- 
up into something which gives the complicated structure- 
spectrum with hundreds of lines not yet sorted into 
senes, again into the one senes seen m our laboratones- 
and in the cooler stars, still again into two other form* 
we cannot get here 

Let us apply the statistical method we employed in 
the case of oxygen 

In the region included in these inquiries the number 
of hydrogen lme9 m the three senes referred to is 17 
Hasselberg has measured 454 lines in the structure 
spectrum between AX 642 and 441 Now if this spectrum 
is built up of senes similar to those observed at the 
highest temperatures, we must have more (seeing that 


Hasselberg's work was limited) than 4 ^ 4 = ± 27 senes 

1 7 

or 9 sets of 3 each We deal then altogether with 12 
depolymerisations 

But to be on the safe side, let us assume 6 on the 
ground that the lines in the series may be more numerous, 
and that some of Hasselberg’s lines may be due to 
flutings. It will be clear that the masses or “atomic 
weights ” we arrive at must be very small Here is the 
story — 


Spectrum 
I me spectrum 
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f Principal 


P luted spectrum 


1 Celestial 
l Terrestrial 

Set B 
Terrestrial 

Set A 
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Continuous spectrum 
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Subordinate 
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Subordinate 
Subordinate 
Principal 
Subordinate 
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Such a conclusion as this, and therefore the reasoning 
which has led up to it, must stand or foil according as 
science knows anything of such masses 

I shall show subsequently that, thanks to the in¬ 
vestigations of Prof J J Thomson, science is beginning 
to know a great deal of such masses, and the result of 
this work may therefore favour the view that poly¬ 
merisation is a vera causa for molecular complexity, at 
all events in the cases of elements of low atomic 
weight 

Let us then consider the case of those elements the 
atomic weight of which is greater In the first stages of 
evolution, in which we deal with substances of relatively 
low atomic weight, the stellar evidence supplies us with 
definite landmarks, and these are definite because the 
spectra of the hottest stars are not overcrowded with 
lines After we have pAs&ed the gaseous and proto- 
metallic stages, however, we find the spectra full of 
lines which we see at the temperature of the arc, and 
metals of relatively high atomic weight and melting 
point are involved , the exact sequences are naturally 
more difficult to follow, and therefore the method of 
evolution may escape us. 

Kayser and Runge have shown that the melting point 
has a profound influence on the "senes" conditions 
Those with the highest melting-points, such as ban urn 
and gold, present us with no senes. There is generally 
such a flood of lines that it has been so for impossible to 
disentangle them , we have the “ structure spectrum ” of 
hydrogen repeated in these metals at arc temperatures 
in the so-called “arc spectrum n 

Norman Lockyeil 
(To bo continued) 
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TESTIMONIAL TO MAJOR GENERAL SIR 
J F D DONNELLY , KCB 

A 1 a meeting in the Lecture Theatre of the Victoria and 
Albert Museum on Wednesday, November 29, which 
was very numerously attended by members of the present 
and past staff of the Department, and by men of science 
and artists who have been connected with it, Sir John 
Gorst presented, on the behalf of some five hundred sub 
scnbers, the testimonial to Sir John Donnelly 

This consisted of a silver salver, a set of library fumi 
ture, a collection of books of reference, a Zeiss binocular, 
and a diamond brooch for Lady Donnelly, and the in¬ 
scription on the salver stated that it was in recognition of 
their high regard and in remembrince of their cordial 
relations of more than forty years 

Sir John Gorst, in presenting the testimonial, said 
Ladies and gentlemen—I have been invited this afternoon 
to perform one of the most pleasant duties that has fallen 
to my lot since I have had the honour of being Vice 
President of the Committee of Council on Education It 
is to present, in the name of the gentlemen who have 
been employed at South Kensington as colleagues of Sir 
John Donnelly, a memento of the long period of public 
service which he has performed in this place, and a 
testimonial of the affection and sympathy with which 
he is regarded by the gentlemen who have been his 
colleagues 

1 have myself been a colleague of Sir John Donnelly 
for about four years, and speaking of my own personal 
experience, 1 can only say that I have received from him, 
upon all occasions, the most loyal co-operation, which 
has been enhanced by a very strong personal friend¬ 
ship 

I had an opportunity about three years ago of seeing 
an attack, made ostensibly on the department of which 
he was the head, but which really had a considerable 
amount of personal animus in it 
There was an inquiry by a Committee of the House of 
Commons, in which Sir John Donnelly was virtually put 
upon his trial, and 1 can only say that, in the opinion of 
his official chiefs—the Duke of Devonshire’s opinion was 
the same as my own—from that inquiry Sir John Don¬ 
nelly emerged with the conclusion, in the minds of those 
who have read the evidence, that he had been a most 
loyal servant of the Department, that there were no alle¬ 
gations made against him whirh could be substantiated, 
that his administration of the Department had deserved 
the approbation of the country, and that the insinuations 
made against him were absolutely baseless. 

Sir John Donnelly had served the department for up 
wards of forty years, and the testimonial, of which you 
have been good enough to ask through me his accept 
ance, is before you on the table There is one point 
about it which deserves special allusion on my part 
Among the objects which Sir John Donnelly has been 
asked to accept is a binocular, and, 1 think, you will be 
interested to know that that binocular is entirely the gift 
of the junior staff of the Department It has been sub 
scribed for by 150 persons, comprising stokers, ex- 
policemen, labourers, boys, and those who form quite 
the bottom of this great Department I think the value 
of this gift—which shows the estimation in which he 
was held by this very important but not very wealthy 
class of the public service—will be to him as much as 
any of the more costly gifts I am also asked, at the 
same time, to present a diamond brooch to Lady Don¬ 
nelly, and I am sure that it will be extremely gratifying 
to Sir John Donnelly to know that the estimation in 
which he has been held by this Department has been 
shared by Lady Donnelly In the name of the employes 
of the Department of Science and Art I beg your ac¬ 
ceptance, and Lady Donnelly’s acceptance, of these testi¬ 
monials 


Sir John Donnelly and Lady Donnelly made suitable 
replies 

It has been arranged to entertain Sir Jphn Donnelly 
at dinner at the Victoria Room, Criterion, on Tuesday 
next, December 12 Many representatives of science 
and art, who are or have been connected with the Depart¬ 
ment and its affiliated Institutions, will be present as a 
recognition of the valuable services he has rendered 


THE NOVEMBER METEORS 

T N nearly all the accounts of the observations of the 
J- Leonids the same result is recorded, namely, the 
apparent dearth of these bodies. It is true that un¬ 
favourable weather conditions were experienced in many 
localities , but even taking this fact into account, it may 
be safely said that the expected shower did not arrive in 
anything like the density it was expected, at any rate 
dunng the nights in which watches were kept 

In a previous number of this journal (vol lxi p 81) 
many communications were published describing, for the 
main part, observations made in the British Isles 
Several accounts of other observations have recently 
come to hand, and the following brief summary shows 
that the result of these watches did not differ very much 
from that mentioned above 

Pans was evidently blessed with more favourable 
weather conditions than London In the first balloon 
ascent, on the morning of November 14-15, the following 
number of Leonids was seen — 


h m h 

1* rom 1 45 to 2 
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26 

4 ° 11 


Of these 19 were of the first magnitude, 43 of the second, 
29 of the third, and 9 of the fourth It is further stated 
that this number would probably have been considerably 
increased if the moon had been absent 

At the second ascent, on the night of November 15-16, 
m a watch from ih 20m a,m to 6 a m , only 8 Leonids 
were observed M Badland, at the Obscrvatoiy of 
Toulouse, observed from 1-6 a m, on the morning of the 
16th, and only saw 43 Leonids in that long watch M 
Deslandres, at Paris, who had made great photographic 
preparations, was no more fortunate than the British 
observers 

From Strasbourg we learn that on the morning of the 
15th many Leonids were seen , the maximum number 
occurred about six o’clock, when the rate reached sixty 
per hour This seem9 to be the greatest number per 
hour this year recorded, and 19 in harmony with the 
observations made at the first balloon ascent referred to 
above 

lhe above accounts corrol>orate the statement that 
night observations made in different parts of the world 
have faded to record a grcai shower If the earth did 
not actually pass through the dense part of the swarm in 
the daytime at some place* then we must conclude that 
the actions of some of the planets have so perturbed the 
orbit of the meteors that tnis year we have only skirted 
the outlying portion of the stream 

Two accounts of “daylight” observations of the 
Leonids have come to hand, and for one of these we 
must thank Prof N Story Maskelyne, who, When he 
heard of them, requested a written statement of the 
display from each of the spectators, asking them to 
describe in simple words what they were quite certain 
they saw 

The place of observation was Little Hinton, Wan- 
borough, Swindon. Wilts, a village about 400 feet above 
sea-level, and a mile or so from the old Roman road from 
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Cncklade to Newbury , to the east of that road where it 
traverses Wanborough (a few miles east of Swindon) 

The observers, whose descriptions are given below, 
were Miss May Jeans, aged eighteen , Mr Purcell Jeans, 
aged sixteen , and Miss Emily Swayne 

Miss Jeans' description is as follows — 

" Nui*mbcr 22.—Lut Wednesday afternoon, November 15, 
a j I was lying down in an easy chair, looking out of a window 
facing north, and was not thinking of seeing the meteors, but 
suddenly I noticed them Immediately I called Mias Swayne 
to come and look and see if she could also see them We then 
went out of doors to look at them , the air seemed full of them, 
both large and small meteors. There was a thick mist at the 
time, which cleared off after the shower was over 1 be element 
seemed alive with them ; smalt ones were on the background, 
and larger ones suddenly appearing and shooting across the 
sky The lhower lasted nbrnit an hour It was half past one 
o'clock when first I noticed them Just before half past two, my 
brother, Purcell fen ns, came in from a walk, and I called him 
to see them They were nearly over then We also called 
Mrs. Prism all of this village, our washerwoman They were 
like silver halls shooting about everywhere, shining brightly, 
more like a very starlight night, only the stars, instead of being 
a gold colour were silver, and every star shooting in all direc 
tions. It is so difficult to describe, as I have never seen any 
thing like it before n 

Mr Purcell Jeans writes — 

" When I came back from a walk, on Wednesday, about a 
quarter past two o’clock, Miss Swayne told me to come and 
look at the Leonids, which I did They were nearly over then, 
hut the elements seemed full of them I went indoors fora few 
minutes, and when I came out there was nothing more to be 
seen of them There was a mist prevailing at the time, which 
we thought must have been the cause of our being able to see 
them I was very much surprised at the sight, as I never thought 
it possible to see stars in the daylight They looked like a lot 
of little silver balls floating about, and apparently falling to the 
earth " 

Miss Emily Swayne’s description of the shower is as 
follows — 

U I had just come indoors, on Wednesday last, November 
15, at half post one o'clock, and remarked to the washerwoman 
what a peculiar feeling there was in the air, as if we should 
have snow, and yet it did not feel cold enough Almost as I 
finished speaking Miu Jeans called me I found her sitting in 
on armchair quite close to the window She exclaimed, * Come 
and see I believe I can see stars.' 

'* I thought it impossible, and would not believe it, but I 
looked, and certainly saw what appeared to be stars. We then 
went out, calling the washerwoman to come with us. 

11 1 was facing the north The air seemed filled all round 
me with little floating silver balls, which apparently fell from 
the sky, and on looking right up I saw wnat seemed to be 
Urge shooting sIats, all starting from one point, some going 
east and others west, some leaving longer lines of light behind 
them than others I thought it a very wonderful sight, and 
have never seen anything at all like it before " 

The above descriptions give a fairly good account of 
a meteor shower seen during the daytime, and it will be 
interesting to hear if any other people in that neighbour- 
hood noticed anything on that date 

The second communication hails from Aveley, m 
Essex, and the correspondent, Mr E Shaw, writes as 
follows — 

"We observed what appeared to be the meteor shower 

C erdoy {Wednesday, November 15) afternoon between the 
rs of three and half post four, resembling a shower of snow, 
only they were stars, working In and out and round about We 
ora not mistaken, for two persons in my borne saw them " 

Considering the accounts of these “ daylight ” observ¬ 
ations in conjunction with those made at Paris and 
Strasbourg, there seems to be a certain amount of con¬ 
tinuity between them 

At both the latter places the shower had every appear^ 
ance, judging by the numbers of meteors observed, of 
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increasing in intensity as the morning of the Wednesday 
wore on, and there seems no reason why the actual 
maximum should not have occurred about mid-day on the 
same day, and thus escaped more general notice At 
the time of the observations nmde at Little Hinton, the 
constellation of Leo was already well below the horizon, 
so that the shower should also have been seen from some 
place during the night time As no news of any such 
display having been seen has come to hand, these ob¬ 
servations therefore receive no corroboration Miss 
Swayne's statement that the shooting stars were "all 
starting from one point, some going east and others 
west," shows that they could not have been Leonids in 
any case. The observations are, however, worth record¬ 
ing, but that they refer to the Leonids is very much open 
to doubt 

\The Andromedes — This swarm of meteors, which 
follows the Leonids somewhat closely as regards the 
time of year, seems to have been seen by several 
observers 

From America we learn that Prof Young, at Prince 
ton, on the night of November 2 \ t saw forty-two Andro¬ 
medes and secured several photographs, but the period 
of observation is not stated Mr E C Willis, of Nor 
wtch, made many observations on the same night, and 
these are given below — 


November 24. 


Time 


Meteor* seen 

Andromeda*. ! Other* 

I 


100 -10 15 
10.15-10.30 

10 30-10 45 
10.45-11 o 

11 O -II 15 
II 15-11 25 



Remark* 


Fine 

t inc, but some cloud 
Fine 
Fine 
tine 

Partly clouded, moon 
just risen 


Before loh no systematic watch was made, but if the 
meteors hod been exceptionally abundant, they would have 
been noticed 

nh 30m-16h 45m Sky entirely overcast 
i6h 45m -17b 15m Slight breaks in the cloud, but no 
meteors seen W J S Locxyer. 


FERDINAND TILMANN 

C HEMISTS will learn with regret of the death of Prof 
Ferdinand Tiemann, which occurred at Meran, of 
heart disease, on November 17 
Johann Carl Wilhelm Ferdinand Tiemann was born at 
Rubeland in 1848 He graduated as Ph.D at Gttttingen 
in 1870, and afterwards held the post of demonstrator 
under Hofmann in Berlin, in whose laboratory most of 
his researches were earned out, frequently in collaboration 
with students and pupils In 1882 he was appointed 
professor of chemistry in the University of Berlin, and 
in the following year he succeeded Wichelhaus as editor 
of the Reports of the German Chemical Society, a post 
which he resigned in 1897 

Tieroann's best known researches deal with the con¬ 
stitution of odoriferous principles In 1874 he showed 
that the glucoside conifenn, which occurs in the sap of 
coniferous trees, could be hydrolysed by emulsin into 
glucose and coniferylic Alcohol, and that the latter com¬ 
pound, when oxidised, yielded vanillin, identical with the 
odoriferous principle of vanilla. A manufactory was es¬ 
tablished at Holzininden under the direction of his pupils, 
Haarmann and Reimer, both of whom had been associated 
with him m his researches on vanillin, and the commercial 
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production of this substance from the cambium of the larch 
became an accomplished fact Dut Tiemann was not con¬ 
tent with this merely material success, in a masterly senes 
of researches, the constitution of vanillin and vanous allied 
naturally-occurring compounds — the protocatechuic 
series—was established. Fresh syntheses of vanillin— 
from eugenol and from guatacol—were also discovered 
In 1893 he published, along with Krtiger, his well- 
known paper “On the Aroma of the Violet" It was, 
however, the aroma rather of the ms root or orris root 
(with which that of the violet may or may not be iden¬ 
tical) that he investigated The quantity of the odori¬ 
ferous principle contained in ins root is so infinitesimal, 
and that of the root to be extracted, consequently, 
so large, that, as he states, the resources of a mere 
scientific laboratory proved unequal to the task, and 
this preliminary part of the investigation had to be 
earned out in the works at Holzminden The substance 
thus isolated has thoroughly investigated and its con 
stitution established In order to indicate its origin and, 
at the same time, its ketomc constitution, he termed it 
irone His attempt to synthesise it was not, from the 
point of view of the pure chemist, successful, although 
for the manufacturing chemist it was of the utmost 
value Starting with citral, obtained from oil of lemons 
or from lemon grass oil, he condensed this substance 
with acetone, converting it into a compound which he 
termed pseudo lonone , this, when treated with dilute 
sulphuric acid, yielded lonone, isomeric—not identical— 
with irone, but so closely resembling it in smell that very 
few people can detea the difference For the purposes 
of the perfumer, therefore, lonone is every whit as good 
as irone It is now manufactured, and the value of the 
process to the patentees may be ludged of from the 
attempts that have been made to evade or to invalidate 
the patent—attempts that have been foiled in courts of 
law both in this country and in Germany 

Amongst Tiemann’s numerous other researches may 
be mentioned his work on the terpenes, on camphor, and 
on the synthesis of .imido-acids 

He was a brother in law of the late A W von 
Hofmann 


NOTES 

At a general month!) meeting of the members of the Kojal 
Institution, held on Monday, the following letter from the Clerk 
of the Goldsmiths Company, Sir Walter S Pndeaux, was 
read —" I am directed to inform )ou that the attention of the 
Court of the Goldsmiths’ Company having been drawn to the 
fact that the Royal Institution of Great Britain has lately cele- 
brated its centenary, they have, m order to mark their sense of 
the importance of that event, been pleased to make to the 
Institution the further grant of 1000/, for the continuation and 
development of original research, and especially for the prosecu 
turn of further investigations of the properties of matter at tem¬ 
peratures approaching that of the absolute zero of temperature 
I enclose a cheque for this amount, and I shall feel obliged to 
you to acknowledge the receipt " The following resolution, 
proposed by the Lord Chancellor, and seconded by Sir A Noble, 
was then passed — 11 That the members of the Royal Institution 
of Great Britain, in general meeting assembled, having been 
informed that ihe Court of the Goldsmiths’ Company have made 
a donation of 1000/. to the funds of the Royal Institution in 
commemoration q^its centenary, and in aid of the investigations 
which are being earned on in its laboratories into the properties 
of matter at low temperatures, desire to express to the Court 
their profound and grateful appreciation of this second munifi¬ 
cent manifestation of their practical interest m the work of the 
Institution—a manifestation which has been made on this 

MO. I57I, VOL. 6l] 


occasion at once reminiscent of past services to science and 
prescient of services yet to come.” 

IhTHi Dover Town Council hss received a letter from the 
President of the French Association for the Advancement of 
Science, enclosing a handsome silver medal, presented to the 
municipality in commemoration of the Association's visit to the 
town in September last The Mayor, Sir William Crandall, 
said the mrdal would be placed with the corporation plate. It 
was decided to make a grateful acknowledgment of the gift. 

Dr T E. Thorpe, F R S , has been appointed to succeed 
the late Sir Edward I'rankland in the work of analysing the 
water supplied by the London water companies. 

The death is announced of Dr Birch Huschfeld, professor 
of pathology in the University of Leipzig, at the age of fifty 
seven Prof Birch Ilirschfeld was one of the most distin¬ 
guished pathologists in tsermany 

£ The British Medical Journal states that a State Institute of 
Serum therapy, Vaccination, and Bacteriology, to bear the name 
nf A)fcin?o \III , has been created in Madrid The new 
institute is organised on the lines of the Institut Pasteur 

An International Congress of Mining and Metallurgy will be 
held in Paris on June 18-23 next year The congress, like that 
of 1889, will be under the direct patronage of the I rcnch 
Government In the provisional programme the following 
subjects are down for discussion —Mining use of explosives 
in mines , use of elcctncity in mines , mining at great depths , 
labour raving methods as applied to mining Metallurgy 
progress in the metallurgy of iron and steel since 1889 , appli 
cation of electricity to metallurgy- (a) chemical, and (A) 
mechanical, progress in the metallurgy of gold, recent im 
provements in the dressing of minerals. The general secretary 
is M Gruncr, rue de Ch&teaudun, 55 Paris. 

A course of twelve demonstrations will be given in the 
psychological laboratory of University College during the Lent 
Term, commencing on January 19, 1900, by Mr W McDoogsJl, 
Fellow of St John's College, Cambridge The Class will meet 
once a week on the day and at the hour that are found to be 
most convement to the majority of the students The methods 
of investigating experimentally all the chief types of elementary 
mental process will be demonstrated, and the students will be 
afforded opportunities to practise the methods The subjects 
a ill include the several aspects of skin sensibility and the 
*' muscular sense ", the colour sense, visual distance and optical 
illusions , appreciation of lone intervals and localisation of 
sound , sensibility to pain , simple measurements of memory, 
estimation of periods of time, &c Students should send in 
their names to Mr McDougalt, St John’s College, Cambridge, 
before Tuesday, January 16, 1900, when the Term begins. 

In the early part of last week a 11 Bottlenose " whale was re¬ 
ported to have stranded on the nver bank at North Woolwich 
The animal was a female, and on Wednesday, November 29, It 
was delivered, some time after death, of two young On Friday 
a visit was made to Woolwich to see if either of the specimens 
were required for the Natural History Museum. That morn¬ 
ing the carcase qf the mother had, however, been towed out 
to sea by the sanitary authorities, but the body of a young 
one (which measured sixteen feet in length) was on view in, 
front of the station, where it had attracted crowds the previous 
day A glance showed that, instead of being a 11 Bottknoee," 
it was a “ Firmer * or Rorqual j and, since the mother was 
stated to have measured over sixty feet in length, there could 
be no doubt that it was the common species {BajatnofUr* mms* 
culms), of which there is now a life sued half-model In the Nauual 
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History Museum The young one differed from the adult in 
that the under surface of the body was flesh coloured Instead of 
white 

We learn from a German contemporary that a complete horn 
—that Is to say, both the horn-core and its sheath—of the 
Avrochs or extinct European Wild Ox (Bos taurus pnmtgtntus) 
was disinterred some yean since from a peat bog at Treten, in 
Pomerania, and is now preserved in the toological museum of 
the high school The specimen has been examined by Dr A 
Nehring, of Berlin, who pronounces it to be about 300 years 
old, it is only in peat, or in an extremely dry cave, that the 
conservation of horn would be possible for such a lengthened 
period 

Owing to the frequent settlement of the land in the salt 
districts it has always been found a difficult matter to maintain 
in proper order bridges and other similar structures. To meet 
this difficulty the engineer of the Weaver Navigation, in con 
stracting two new swing bridges over the nver at North wich, 
has so designed these that, instead of resting on the land, the 
weight of the bridges is carried on steel pontoons floating in 
the water, and the bridges are therefore independent of any 
settlement of the Land so far as their foundations are con 
cerned, ahd they are so built as to be easily adjusted to any 
settlement of the ground at the two ends. These bridges also 
are opened and closed by eleclnc power, being the first to be 
so operated in this country The two bridges have cost 25,000/ 

An interesting use of electro magnets in steel works is 
referred to in the Electrical Revttw It appears that in the 
works of the Illinois Steel Company, which makes very exten¬ 



sive use of electric power for all the purposes or steel menu 
facture, electro magnetic cranes are used to carry plates from 
the rolls to the shears A long plate being conveyed in this 
manner is shown in the accompanying illustration 

Monsieur Charles Janet, President of the Zoological 
Society of France, has for some years been engaged m mvesi 
gating the minute anatomical structure of ants, wasps, and 
bees. The resulti of his investigations are published at intervals 
under the title of 41 Atudes sur let Form is, let Go6pes, et les 
Abellles ” ; and of these we have just received Nos. 17, 18, 
and 19, the last published in the Mlmotros of the French 
Zoological Society for 1898 All these treat of the anatomy 
of different portions of the body of the Red Ant ( Afyrmica rufa) 
Another memoir, on the cephalic nerves of the latter insect, 
appears in the journal last mentioned for 1899, although not 
under the same general title. The work being of an extremely 
technical nature, its details cannot be described in a note ; but 
we may observe that these are worth the best attention of all 
students of Insect morphology The illustrations alone serve 
to indicate the extreme care and labour that the author has 
devoted to his subject, the elaboration of detail being little 
short of marvellous. 

We lean from the Scientific Amtriemn that the Naval Board 
appointed to inspect and report on the of the 
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Holland submarine boat has reported that in the recent tests, 
held on November 6, in New York Harbour, she fulfilled all the 
requirements laid down by the Department These require¬ 
ments were that she should have three torpedoes m place in the 
boat, she should have all arrangements for charging torpedoes 
without delay, and that she should be prepared to fire a torpedo 
at full speed both when submerged and at the surface Lastly, 
the Holland was to make a run for two miles under water, 
starting from one buoy, running submerged for a mile to a second 
buoy, using to discharge a torpedo at a mark near the second 
buoy, and then, alter diving again return submerged to the start¬ 
ing point In his report Chief Engineer John Ix>we, USN, 
who was specially ordered to observe and report the preliminary 
trial, says 44 1 report my belief, after full examination, that the 
Holland is a successful and veritable submarine torpedo 
boat, capable of making a veritable attack upon the enemy 
unseen and undetectable, and that therefore she is an engine of 
warfare of terrible potency which the Government must neces¬ 
sarily adopt into its service ” 

The November number of the journal of the Franklin 
Institute contains several of the addresses delivered on the 
occasion of the recent celebration of the seventy fifth anniversary 
of the Institute Dr J W Richards, president of the chemical 
section, which is the oldest of the sections, inaugurated the 
proceedings of the commemorative week with an address in 
which he showed that the Institute has always stood for the 
happy combination of theory and practice—the union of pure 
and applied science. Mr H W Wiley gave an address on the 
relation of chemistry to the advancement of the arts The 
following remark illustrates the dominant influence of chemical 
1 science in one direction 44 The agricultural experiment stations 
of the United States which have been directed by chemisti, have 
taken such a leading position in the development of agricultural 
science as to practically monopolise all those investigations 
which have been most useful to agriculture throughout the 
country " Dr E J Houston gave an account of the position 
of electrical science at the time of the birth of the Institute, in 
1824, and showed that the Institute has exerted a marked 
influence on the extension and application of electricity by its 
great international exhibition of 1824, and through other means* 
Mr R W Pope gave an address on a similar theme, namely, 
the influence of technical societies in promoting the progress of 
the arts. All the addresses in the Journal are of interest in 
connection with the subject of the bearing of science upon 
industry 

The current number of the Laneot contains an article of par 
ticular interest dealing with the effects upon the wounded of the 
Mark II , the Mauser, the Dum-dum, and the Mark IV bullets. 
The article, which has been written by Dr Arthur Keith and 
Mr Hugh Rigby, gives a clear idea of the relative amount of 
destruction caused by each of these modern military bullets, and 
the experiments upon which the writers' views are founded, 
confirm fully the experiences which have already bsen reported 
from the seat of war in South Africa. A glance at the illustra 
tlons shows the terrible havoc wrought by the Mark IV and Dum¬ 
dum bullets and shows also that the old Martini Henry bullet 
made an enormous and jagged wound compared with the neat 
little track that is left behind the Mark II , which our forces are 
using (n South Africa, or the Mauser which is being used by the 
Boeia. Dr Keith and Mr Rigby have not, however, been able 
to obtain results In their exp ram rots with Dum dum bullets 
that endorse Prof von Bruns’s statement of the case against the 
English open nosed bullet All open nosed bullets cause fearful 
Injuries, but it is contended that Prof von Bruns must have used 
* Dum-dum bullets of an exceptional nature to get the results 
which he recorded 
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Di 1 * A Cook, who recently returned with the Belgtea 
expedition, contribute* to the December number of Scribner's 
Magazine an interesting article, accompanied by a number of 
illustrations reproduced from photograph*, on the possibilities 
of Antarctic exploration He shows that important results of 
immediate practical use to both science and commerce ore 
likely to be obtained by Antarctic exploration. Referring 
to the need for exploration merely from a geographical point 
of view, Dr Cook remarks —"The actual existence of a 
land c or responding to what is charted as Graham Land Is a 
matter of considerable doubt On the map it extends from the 
sixty ninth parallel of latitude, northward four hundred miles 
But Alexander I I .and, the southern termination, is an island, 
and wc saw no land eastward The character of the land 
which may or mny not exist between this and the newly dis 
covered Bclgicu Strait is in doubt It offers scientific and com 
mercial prospects promised by no other new polar region At 
the one hundredth degree of east longitude, close to the circle, 
there is another interruption in the unknown This is the much 
disputed Wilkes Land It 19 by far the largest land mass in the 
entire Antarctic area. Including Victoria Land, its better known 
eastern border, it covers more than one sixth of the circumference 
of the globe In a territory of this extent, even under the most 
hopeless spread of snow, would it not he strange if something of 
value and much of interest were not found ? En derby Land and 
Kemp Land furnish other problems They arc probably not 
fixed to the continent, for the American, Morrell, found open 
sea below them , but whether they are isolated islands or parts of 
an archipelago remains to he ascertained Does Peter Island 
exist ? The Btlgica drifted close to the position assigned to it 
by Bellingshausen, but saw no land These are hut a few ex 
amples of the many geographical problems to be solved in the 
Jar South " 

In the Journal de Physique for November, M A -B Chau 
veau discusses the diurnal variations of atmospheric electricity, 
to explain which no less than about thirty different theories have 
been proposed, of which four appeared in a single year (1884) 
M Ch&uveau's principal concluitonx, hosed on a comparison of 
curves from the Bureau central, Batavia, Sodankyla (Finland) 
Trappes, the College dc trance, and Greenwich, are os 
follows —(l) That the influence of the soil which is greatest 
in summer (and of which the principal factor probably u the 
evaporation of negatively electrified water from the surface of 
the earth) intervenes as a disturbing cause in the diurnal varta 
lion (2) That the general law of variation is represented by a 
simple oscillation having a maximum in the day, and a minimum 
(moreover, remarkably constant) between 3 30 and 4.30 a. m 

From the Bulletin of the French Physical Society we learn 
that M Sagnac has given a theory of the propagation of light 
through matter which supposes that the light waves are trans¬ 
mitted by the same ether ts in vacuo without the properties of 
this medium being in any way altered by the presence of material 
particles \ the only effect of these is to scatter the vibrations in 
the same manner as small conductors, each of which reflects 
and diffracts all vibrations of sufficiently great wave length 
The author shows that, without introducing any electromag- 
netical or dynamical considerations, it 11 possible to give a 
purely kmematnal explanation of the laws of reflection and re 
fraction, the existence of the optic layer, and the existence of 
refractive indices greater than unity M Sagnac shows how 
the optic phenomdb of entrainment of ether by matter can be 
explained by his hypothesis without the assumption of either 
on ether denser than the ether of a vacuum or any mechanical 
reaction between the ether and matter This kinematical 
theory of the entrainment of the ether presents no difficulties or 
complications In accounting for the existence of dispersion or 
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double refraction , and M Sagnac has extended the theory to 
the explanation of anomalous dispersion and to the investiga¬ 
tion of certain new optic phenomena 

In the year 1891 the Hydrographic Office of Vienna estab¬ 
lished an elaborate service of rainfall and nver observations in 
all the principal nver systems The volumes for the year 1897 
have just been published and contain results of rainfall observa¬ 
tions for no less than 2615 stations, together with tables showing 
the general distribution of temperature in the Austnan Fmpire 
The depth of snow is also regularly gauged at over 40 stations. 
The work is accompanied by numerous diagrams and by a 
general discussion of the results for each of the 14 districts into 
which the service u subdivided 

We have received the Bolettn Me usual of the Manila Ob 
servatory for the first quarter of the year 1898 It 11 satisfactory 
to note that observations have been regularly recorded at this 
Important observatory, under the direction of the Jesuit Fathers, 
for the fast thirty three years. The present volume contains 
hourly and doily means of the principal meteorological and 
magnet ic al elements, together with maximum and minimum 
values for Manila, from self recording instruments and eye 
observations made twice daily at a number of secondary stations 
in the Philippine Islands It also contains a monthly discussion 
of the obser\ations and of earthquake phenomena, with curves 
of the melerological and magnetical elements. 

Mkssrs Baiili^rf, Tindaii and Co have published the 
fourth edition of M A Synopsis of the British Pharmacopcela,” 
compiled by Mr II Wippell Gadd, with analytical notes and 
suggested standards by Mr C G Moor 

Mr A. C Skwaed reprints from the Proceedings of the 
Cambridge Philosophical Society a paper on the Bmney collec 
tion of Coal Measure plants, in which a new genus, Megaloxylon » 
is described, belonging to the Cyadofdlces, and considered by 
the author os furnishing an additional link between the Pakeoxoic 
representatives of this family and recent ferns. The paper is 
copiously illustrated 

The sixth edition of M Eric Gerard’s " Lemons sur 
rfelectrkit^ ” has been published in two volumes by MM 
Gauthier Villars, Pans The first volume deals with the 
general principles of electricity and magnetism, and the theory 
and construction of dynamo electric machinery The second 
volume 11 concerned with the most important industrial appli 
cations of electricity The work has increased in size, an d 
many new illustrations have been added 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Moca ms cynomolgus , 9 ) 
from India, presented by Mr J A bwen, J P , a Brown 
Capuchin (Cebus festuellus) from Guiana, presented by Mr 
Douglas Mason , a Badger {Moles iaxus), British, presented by 
Mr G A Bronson; two Golden Agoutis [Dasyproeta aguti) 
from Central America, presented by Mr C Be van , a White- 
bellied Sea Eagle {Haliattus Uncogaster) from Tasmania, pre¬ 
sented by Captain Francis Mayor; a Common Trout ( 5 */*s# 
Jano), British fresh waters, presented by Mr Arthur Irving , a 
Rufous Rat Kangaroo ( 'Ppyprymuus rufesetns , &) from New 
South Wales, two Ornamental Lorikeets (Tnchegtossus ornmtus) 
from Moluccas, a Banded Parrakeet {Palacomis fasciola), four 
Starred Tortoises (Testudo elegant ) from India, two Undulated 
Grass Porrakcets (Melopsutacus undulatus) from Australia, a 
Lapwing (Vanellus vulgaris , var), four Bewick’s Swans 
(Cygnus bewichi), European , two Wrinkled Terrapins (Ckry- 
semys script* rugosa) from the West Indies, two Emperor Boas 
{Boa imperator) from Central America, deposited. 
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OUR ASTRONOMICAL COLUMN 

AsTRONOM ICA1 OCCURRENCES IN DECEMBER — 

December 9 1 ah 14m Minimum of Algol (0 Fenei) 

10-12. Epoch of Oemlnld meteoric shower (radiant 

I 06 - + 3 n 

ia. 9h 3m Minimum of Algol (0 Fenei) 

15 ah 48m to 3 h 34m Occultation of the star 

jc* Taun (mag 5 5) by the moon 
15 ah. 55m to 3 h 27m Occultation of the star 

c 1 Taun (mag 4 6) by the moon 
15 sh. 52m Minimum nf Algol (0 Persei) 

15 Venus. Illuminated portion of disc = 0*928 

15. Mars. Illuminated portion of disc « o 908 

16 Partial eclipse of the moon 

llh 45m First contact with shadow 
i 3 h aoh Middle of the eclipse 
i 3 h 7m Last contact with shadow 
Magnitude of the eclipse - o 995 

16. ijh 36m. to 16h nm Occultation of Neptune 

by the moon 

17 3 h Neptune in opposition to the sun 

18 i8h Jim to 19I1 9m Occultation of / Gem 1 

norum (mag 5 2) by the moon 
20. Jupiter 9“ W of Mercurj, on Dec 24, 11", and 
on Dec 27, 14“ 

21 Saturn Outer minor axis outer ring = 15" 76 

21 l8h 4m Transit of Jupiter's Sat III Fgress. 

22 17b Mercury in conjunction with Uranus 

(Mercury 2 ° if N ) 

25 ih Mercury at greatest elongation (2a 0 5' W ) 

25 14I1 39m to 15b 47m Occultation of the star 

DM- 10°, 3570 (mag 6) hy the moon 

26 i6h 22m to 17K 3 m Occultation of the star 

8 3 Virginis (mag 5 8 ) by the moon 

29 7 ft.ni Jupiter, 6° E of the moon 

30 „ „ 8’ W N W of the moon 

31 ,, Mercury, 5” W N W of the moon 

The red spot on Jupiter will be about central on Dec 21, 
7 44 R*™ * Dec 26, 6,54 a.m , and Dec 28, 8 33 a.m. 

Mercury and Jupiter as Morning Stars.— In the dark 
mornings of December it u almost as convenient for amateurs to 
effect observations of celestial objects as it Is in the evening 
hours. It may therefore be of interest to mention that at about 
Christmas time Mercury and Jupiter will be favourably visible 
above the S E horizon just before sunrise, and that the crescent 
of the moon will lie placed near these planets on the last three 
mornings of 1899 The following are the times of rising of 
Jupiter, Mercury and the sun on thirteen days — 



11 rises 

0 rises. 

O rises. 

Dec 18 

h on 

h ro 

b m. 

5 36 a. m 

6 7a.n1 

8 3a.n1 

19 

5 33 

6 6 

8 4 

20 

s 30 

6 5 

84 

21 

5 27 

6 1 

8 5 

22 

5 24 

6 6 

8 5 

23 

5 ai 

6 8 

8 6 

*4 

5 *9 

6 9 

8 6 

*s 

5 *6 

6 ii 

8 7 

26 

5 13 

6 12 

8 7 

27 

5 10 

6 14 

8 7 

28 

5 8 

6 17 

8 8 

29 

5 5 

6 20 

8 8 

30 53 

Holmes’ Comet (1899 J) 

6 24 

8 8 

Epktnuru for CretHwith Mean Timt 


il«g 

R A 

h n s 

Dscl 


D« 2 

2 5 4862 

S 304s 

+45 44 d-o 

35 34 a 


9 

5 *4 52 

36 31 3 


10 

5 082 

»7 37 6 


II 

4 49 35 

4 40-08 

45 «43f 


12 

44 59 506 


13 


44 5° 5*3 


14 

+44 4« 74 
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Com it r Giacohim (1S99 r) 


Epkemtrisfvr 1 ai Sir Jim Mean Time, 


1I99 

R A 

h m t 

Decl 

Br 

Dec 7 

18 16 7 

+ M 13 *° 


8 

17 50 

14 30 4 

0 42 

9 

*9 33 

14 47* 


ro 

21 17 

«5 5 4 

041 

11 

23 0 

15 3 JO 


12 

24 44 

15 4°7 

0 40 

13 

26 29 

*5 58 5 


14 

18 28 13 

+ 16 16 4 



SrEfTRUM oh P Cygm —Herr A Belopolsky has recently 
obtained several photographs of the spectrum of the variable 
star P Cygnl (mag 5), and staLes the results of his measure 
merits in the A&tronomtscke Nacknchten (Bd 150, No 3603) 
The instrument used was the two prism spectrograph (camera 
25 cm long) attached to the 30 inch refractor of the Pulkowa 
Observatory Both bright and dark lines are given, and it is 
noted that while the bright lines generally occupy a normal 
position, the dark lines are displaced towardi the violet or more 
refrangible end of the spectrum It is also interesting to note 
that several of the lines found are ascribed to nitrogen The 
following table gives the wave lengths of the lines m the star’s 
spectrum with their probable origins — 


bright Lines. 

Ltark Lines. 

Wave length 

Rowland, Runge, 

Origin 

4861 6 

4858 2 

Neovius 

48615 

110 

4713 5 

47 11 0 

4713 3 

Helium 

4648 3 

4651 O 

N 

— 

4640 8 

/46434I 

1 4640 5 f 

N 

4631 5 

4629 2 

46309 

N 


4620 3 

4 t >23 O 

N 

— 

4606 2 

4607 2 

N 

4601 9 


460I 3 

N 

— 

4561 7 

— 

? 

— 

455 1 7 

— 

? 

4472 1 

4469 6 

4471 8 

Helium 

4420 1 

— 


? 

43961 


— 

t 

— 

4386 7 

4388 1 

Helium 

4345 7 

43448 

— 

? 

4340 8 

43381 

4340 7 

ii* 


ANNIVERSARY MEETING OF THE ROYAL 
S 0 CIE 1 Y 


T 70 LI OWING the usual custom, the anniversary meeting of 
x the Koyal Society was held in the apartments of the 
Society at Burlington House on St Andrew’s Day, November 
30 The auditors of the Treasurer’s accounts read their report, 
and the Secretary read the list of Fellows elected and deceased 
since the last anniversary The President, in his anniversary 
address, referred to M Haffkine's experience and views regarding 
preventive inoculation, and then proceeded to the award of the 
medals 

Copley Medal. 


The Copley Medal is conferred upon Lord Rayleigh for his 
splendid services to Physics. 

Lord Rayleigh’s investigations have increased our knowledge 
of almost every department of physical science, covering tne 
experimental as well as the mathematical parts of the subject 
Acoustics, optics, electricity, and magnetism, the molecular 
theory of the constitution of bodies, ihe theory of elasticity, the 
composition of the atmosphere, are but a selection from the sub* 
tecta of his investigations. In acoustics he has added to our 
knowledge of resonance (the subject of his first paper in the 
Philosophical Transactions ), the behaviour of singing flames, 
the vibrations of jets, the general theonr of the vibrations of 
dynamical systems, while his masterly "Theory of Sound " has 
thrown light on and given unity to the whole of the subject 
In optics, his researches include the theory of the scattering of 
light by small particles, with its application to the explanation 
of the blue of tne sky, anomalous dispersion, the nature of white 
light, reflection from crystals, and the general theory of optical 
instruments. In electricity and magnetism, in addition to 
theoretical investigations of great importance on the distribution 
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of alternating current! in conductors, he ha* made, in co-operation 
with Mr* Sidgwick, those classical investigations of the value of 
the ohm m absolute measure, the electromotive force of the Clark 
cell, the electrochemical equivalent of silver, and the specific 
resistance of mercury His researches on the theory or elas 
tlcity are valued by all students of mathematical physics. In 
his researches on tne density of gases he met with small discrep¬ 
ancies between the densty of nitrogen derived from the air and 
that derived from chemical compounds Investigations into 
the cause of this discrepancy, followed up with wonderful skill 
and perseverance, led to the discovery of a new element (argonl 
existing in large quantities in the atmosphere, and ponesung 
qualities of a very novel and remarkable kind Lord Rayleigh's 
researches, from the range of subjects they cover, their abund 
ance and their importance, have rarely been paralleled in the 
history of physical science 

Royai Mkdais 

One of the Royal Medals is conferred upon Prof G F 
Mtigereld, for his brilliant contributions to Pnysics 

A foremost position has been occupied by Prof G F 
Fitzgerald during the last twenty years in the domain of Radia 
lion and Flrctncol Theory At the time when very few people had 
definite notions of the changed aspects which these subjects 
had assumed after Maxwell’s theoretical advances, he was 
prominent as an expositor and developer of the new views 
Thus his paper on “ Electromagnetic Ffleets due to the Motion 
of the Earth ” (Trans Roy Dub Soc , May 1882) was, per 
haps, the earliest explicit effort to bring the facts regarding the 
astronomical aberration of light and general optical knowledge 
as to the relation of the rcther to moving matter, Into relation 
to electrical theory Enough was there established, In both the 
optical and the purely electrodynamic domain, to show that no 
fundamental discrepancy was to be anticipated in the new point 
of view Again, his paper “On ihc (Quantity of Energy trans¬ 
ferred to the 1 ther by a Variable Current ” (Av at Novemlicr 
1883), forms probably the earliest investigation of the field of 
an electric radiator The case explored is that of a uniform 
current of periodically varying intensity j but the historical ug 
mficance of the investigation is not impaired by the circumstance 
that subsequent research has transferred the source of actual 
radiation to the oscillations of the ions in the molecule 
Already, in the preceding year, reflecting that crucial evidence 
with regard to the new standpoint of Maxwell was prolxibly 
to be sought only in Lhe domain of radiation, he had pointed 
to the oscillatory elecLric discharge 111 a condenser as a means 
of obtaining actual electric radiation, if onl> the period of the 
oscillations could be sufficiently reduced Reference may also be 
made to the paper “On a Model illustrating the Properties 
of the Ether 1 ' ( Proc Roy Dub Soc, January 1885), which 
has been widely useful, owing to the very simple manner in 
which the model—which is on the principle of Maxwell’s own 
idle-wheel representation—visualises a large range of relations 
of the tether that had previously been amenable only to abstruse 
mathematical representation. 

At an earlier period, Trof Fitzgerald was occupied with 
magneto-optic phenomena, particularly with the theoretical 
bearing of Dr Kerr's then recent discovery of the peculiarity 
in the reflection of light from a magnetised substance That 
subject is considered at length, with restrictions, however, to 
transparent media in the analysis, in the latter half of the 
memoir, 11 On the Flectromagnetic Theory of the Reflection and 
Refraction of Light" {Pku Trans , 1879) But the main 
interest of this memoir consists, perhaps, in the dynamical for 
mulation of the electric theory of light on the bash of the Prln 
mple of Least Action, and In the comparison of that theory with 
the optical work of the author’s countryman, MacCullagh. He 
has thereby contributed to a broader appreciation of that writer’s 
position, and has shown that his theory of light, which was 
reached inductively along purely optical lines, runs parallel, and 
it, in fact, identical with the theory of Maxwell which presented 
itself in the course of a far wider induction originating In the 
domain of electrodynamics. The remark with which this me¬ 
moir concludes, as to the advantage of •• emancipating our 
minds from the tlmUdom of a material ret her,” has not, perhaps, 
yet lost all its force. 

Not the least of Prof Fitzgerald's services has been his success 
in guiding and energising an Inch School of Natural Philosophy 
Hu efforts, and those oThii pupils, have had a prominent share 
in the development and illustration in this country of the 
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phenomena of electric radiation Thus, in 1889, he was en¬ 
gaged, with Mr F T Trouton, in verifying the law* of polan 
ration, by reflection, for Hertzian radiation , In 1890, he brought 
forward a new means of detecting such radiation by a galvmno 
meter inserted across Lhe spark-gap, in 1892 he returns to the 
problem of practical electric vibrators by a senes of suggestions 
as to ways in which a continuous vibration of the requisite 
high frequency might possibly be established He has experi 
men led, with Dr Trouton, in 1896, on thescattenng ofRontgen 
radiation in passing through paraffin , and, along with Mr W E. 
Wilson, he nax conducted a research on the effect of the preraurc 
of the surrounding atmosphere on the temperature of the electric 
arc, which must have important bearings on the theory of 
radiation from solid bodies. He has also completed the work 
of Maxwell and Chrystal on Ohm's law of conduction by 
minutely testing Its validity for the case of electrolytes. 

More recently hls efforts have contributed to the elucidation 
of the modifications Impressed on the lines of a radiant spec 
trum, by change of pressure of the atmosphere surrounding the 
radiator, and by a field of magnetic force 

Hu critical activity pervades an unbounded field, enlivened 
and enriched throughout by the fruits of a luxuriant imagin 
ation 

The other Royal Medal is given to Prof William Car¬ 
michael McIntosh for his very important labours as a zoologist 

Prof McIntosh may be regarded as one of a distinguished 
succession of monographers of the British Fauna who, beginning 
with Edward Forbes, have during the but fifty yean done work 
highly creditable to British Zoology 

McIntosh’s great monograph of the British Annelids, pub 
lished by the Ray Society, u still in progress Two folio 
volumes appeared more than twenty years ago, a third is now 
in the press, aud a final volume is contemplated. As a result of 
this work, and of numerous papers on the subject, McIntosh 
is justly regarded as the European authority on this group of 
animals. But his work has by no means been wholly that of a 
xyiiematUt He u the author of one of the large and important 
Challenger Reports (that on the Fnlychreta), and of several 
minor reports of the same and other Government expeditions. 
Hu other papers extend over a wide range of subjects, and deal 
with many structural points Hu name, moreover, is associated 
with the discovery or the description of several of the more re¬ 
markable or problematical of marine animals—such as Ptlonata % 
Phoronis , and Cephalodiscm 

Some of Prof McIntosh’s earlier papers were on fishes and 
their life history, and during the last ten or twelve years he has 
returned to that subject, and has added to the knowledge of our 
sea fisheries to a remarkable extent—both by observations 
anatomical and embryological (published In the 7 >ans Roy 
Soc Edm ), and m his book on British marine fishes, and by 
experiments on a Urge scale calcuUied to yield results of in 
du it rial importance 

h inally, Prof McIntosh has been a notable teacher in Scot 
land, and many of those he has trained now occupy zoological 
posts and have conducted important researches. He is himself 
■till a very active worker, both in his own investigations and in 
directing the researches of others He was the first to found a 
marine biological station in this country, and the establishment 
of the present well known Gatty Marine Laboratory at St 
Andrews U entirely the outcome of his energy and Influence 

Davy Medal. 

The Davy Medal U bestowed upon Edward Schunck for 
researches of very high importance in Organic Chemistry 

Edward Schunck Ts the author of a remarkable series of con¬ 
tributions to the chemistry of vegetable colouring matters, 
dating from 1841 up to the present time, and it is noteworthy 
that his first English paper appeared in the first volume of 
memoirs issued by the Chemical Society of London. 

Hu earlier work includes two investigations which are every¬ 
where regarded as classical, the one relating to the Madder 
plant, the other to the Indigo plant, from which the two most 
important dye-stuffs known to us are derived. In these, besides 
establishing the fact that the colouring matters are not present 
as such in the plant, but as glucosnles, he brought to light 
much other information of importance in relation Doth to ali¬ 
zarin and Indigo, and to allied substances with which they are 
associated. 

In 1871, by his discovery of anthroplavie acid in artificial 
alizarin, be gave an important impetus to the further study of 
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the dye product* of the manufacture of Lhu substance, and thus 
contributed to a development of the industry which soon became 
of the utmost consequence 

Of late year* he has devoted himself to the study of the 
green colouring matter of plants, and has contributed a senes 
of remarkable papers to the Royal Society on the “ Chemistry 
of ChlorophyllThese deal with one of the most difficult 
and at the same time most Interesting chapters m the whole 
range of organic chemistry , they are full of observations of 
fundamental importance, and will serve as a sure foundation for 
all futnre researches on the subject For the first time Schunck 
has succeeded in obtaining well defined crystal like products 
bearing a close relationship to the natural substance Nowhere 
is his remarkable skill as a manipulator, his extreme delicacy of 
touch, more apparent than in this his latest work 

The Society next proceeded to elect the officers and Council 
for the ensuing year The list of Fellows recommended for 
election has already been given (p. 38), and the only change 
was the substitution of the name of the Right Hon James 
Bryce, M P , for that of Sir John Murray 

The following ore some of the subjects dealt with in the 
Council’s Report — 

Association of Academies 

With reference to the proposal for an International Associa 
tion of Scientific Academies, mentioned in the Council's last 
Report, letters have been received from the Academic des 
Sciences, the Lincei at Rome, and the Imperial Academy of 
Sciences at St Petersburg, expressing their approval of the 
suggestion and their readiness to join such an organisation A 
press mi nary Conference was held at Wiesbaden on October 9, 
to which the two Secretaries, with Prof Armstrong and Prof 
Schuster, were appointed as delegates from the Royal Society 
(the Senior Secretary was, howe\er, unable to attend). The 
Conference exhibited the most perfect accord in the desire to 
further the practical establishment of an Association for the 
purpose in view, and proposed a draft scheme for the organisa 
tion of the Association on the following lines — 

(1) The Association shall consist of a General Assembl) and 
a Council 

(2) The General Assembly shall consist of delegates ap¬ 
pointed by the constituent Academies, each Academy having 
the nght to appoint as many delegates as it may think necetuAr) 
On matters of organisation, each Academy snail have but one 
vote No Academy shall be bound to take part in enterprises 
approved by the Association 

(3) The Assembly shall meet once every three yean, but 
under specified conditions the time of such meeting may be 
altered 

(4) The Assembly shall be divided into two sections, for 
Natural Science and for Literature and Philosophy respectively 
These sections shall have the nght of separate meeting De 
damns arrived at by them shall be reported to the General 
Assembly for information, and, in case the decisions affect both 
sections, for confirmation 

(5) In the interval between the meetings of the General 
Assembly, the affairs of the Association shall be managed by 
a Council, to which each Academy shall send one or two re 
presentatlves according as it belongs to one or both sections 
In either case each Academy will have but one vote The 
Council will have a President and a Vice President, who must 
belong to different sections. 

Intern a t ional Catalogue ok Scientific 
Literature. 

The Second International Conference, held in the Society's 
rooms in October, 1898, appointed a Provisional International 
Committee, which was to consider reports on various questions 
discussed at the Conference, to be ootaJned by the Delegates 
to the Conference from local committees in their several 
countries. 

The Committee met in the Society’s rooms on August 1-5, 
those present being Prof Armstrong, Sir M Foster, ProL 
Klein, M. Koppen and Profs. Poincare, RUcker, Schwalbe and 
Weis*. 

At the dose of a senes of very arduous sittings, during which 
questions of great difficulty and delicacy were discussed, a 
Report was agreed to j and In accordance with the decision of 
the second Conference, this has been issued by the Royal 
Sodcty to the various Governments concerned, and will in due 
course be considered by the Coundl of the Sodcty 
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It should be mentioned that it was agreed to recommend 
41 That an International Conference, to arrive at a final 
decision on all matters concerning the catalogue, be held at 
Eastertide, 190a" 

National Physical Laboratory 
The questions of detail concerning the establishment of this 
Institution, mentioned in the Council’s last Report, having 
been settled with H M Treasury, a scheme of organisation 
prepared by a Committee of the Council has been approved by 
the Lord* Commissioners of the Treasury Under this scheme 
the Kew Observatory Committee, as at present constituted, will 
cease to exist, and will be incorporated with the National 
Physical Laboratory, but six members of the Committee have 
been appointed to serve for a definite penod on the t xecutivi 
The ultimate control of the Laboratory will be placed in the 
hands of the President and Council of the Royal Society, and 
the income and all other property will be vested in the Royal 
Society The Governing Body will consist of a General Board 
and an Executive Committee, the former composed of the 
Officers of the Royal Society, the Permanent Secretary of the 
Board of Trade, twenty four nominees of the Council, and twelve 
member* nominated by the Councils of the six leading technical 
Societies, \ir The Institution of Civil Fngmeers, the Institu 
tion of Mechanical 1 * ngineers » the Institution of Flectncal 
Engineers, the Iron and Steel Institute, the Institution of 
Naval Architects , and the Society of Chemical Industry 
The Council, on the recommendation of the Examine Com 
mittce, have appointed Mr R T Glazcbrook, 1 * R S , to the 
Directorship of the I^alioralory, and he will assume the duties 
of thAt post on January I, next year In the meantime, a 
number of subcommittees have Iwen ippointed to advise the 
Lxecntive with regard to important questions as to the nature 
of the work to be undertaken in the Laboratory Upon their 
Report* must depend largely the decision which will oe taken 
by the Executive with regard to the buildings for the laboratory 
and thur site, subjects which are engaging the earnest attention 
of the Committee 

Protection of Rovai Obskr\ aiorifs 
The protection of Royal Observatories from the effect* of 
magnetic influence, referred to in the C ouncil’s last Report, 
having received the attention of the Government, delegates 
were appointed at the invitation of ihe Treasury to represent 
the Council at a conference of the officer* of that Department 
After some discussion, a model clause has received the sanction 
of the Chairmen of the Committees of the Houses of Lords and 
Commons respectively, and has been introduced into the Hills 
which were passed during the last Session of Parliament, for 
electric railways or tramways in the neighbourhood of I<ondon 
Under this clause, any Government Department which de 
sires protection against the electrical or magnetic disturbance* 
produced by electric railways or tramways will be at liberty to 
appeal to the Bonn! of Trade, which will have power to decide 
whether the return conductor shull be insulated, or what other 
precautions shall be adopted 

Scientific Advice to ihe Government of India. 
Early in the year a letter was received from the India Office 
relating to scientific inquiry in India, and stating that, when the 
question had arisen of devising a scheme of investigation, the 
responsibility of suggestions had usually fallen on official* who 
were not competent to give advice The Government of India 
suggested that they should have the advantage of the advice of 
leading men of science In Fngland, who would exercise n 
general control over researches instituted by the Government 
Lord George Hamilton having inquired whether the Royal 
Society would be willing to meet the wishes of the Indian 
Government by assisting in this capacity, the Council decided 
to appoint a Standing Committee to give such advice as it can 
on matters connected with scientific inquiry in India Since 
the researches on which such a Committee would l»e consulted 
would probably in most instances refer to biological matters, 
the Committee has been chosen chiefly from among the bio 
logical Fellows, 

The Committee thus constituted has a parallel in the Indian 
Observatories Committee established at the request of the 
Government some lime since, and mentioned in various Report* 
of the Council 

Chelsea Physic Garden 

• Towards the end of last year the Council received from the 
Charity Commissioner! a request for their views upon a scheme 
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which, at the request of the Society of Apothecaries, the Com 
miMionm had drawn up for the future government of the Chelsea 
Physic Garden, in the ownership of which the Koyal Society 
had hy the deed of grant of Sir Hans Sloane, a reversionary 
interest The Council appointed a Committee to consider the 
Charity Commissioners' scheme, and this Committee having 
reported to the Council in favour of the scheme, with certain 
amendments which the Charity Commissioners expressed their 
willingness to adopt, the Council have concurred in the scheme, 
which provides for the maintenance of the Carden, under the 
Charitable Trusts Acts, for the purposes of botanical study, 
and gives to the Royal Society, among other Institutions, a 
representation upon the Committee of Management 

“Privileged" Candidates for Fki idwship 

The attention of the Council having been drawn to the 
regulations governing the election of Fellows under privileged 
conditions, a Committee was appointed early in the >ear to 
consider whether any alteration in them would be desirable 
The Committee have duly reported, and, in accordance with 
their report, the Council nave under consideration a modifica 
tion of the Statutes, enabling the Council to recommend to the 
Society for election persons who either are Members of Her 
Majesty's Privy Council, or have rendered signal service to the 
cause of science, provided that not more than three such persons 
shall Lie tlected in any one year, the persons so recommended 
to be selected by the Council by ballot in accordance with a 
procedure to be established by Standing Orders of Council 
The Standing Orders which the Council propose to make 
correspond in the main with the procedure for the adjudication 
of the medals, but are still more stringent in character 

In the evening the Fellows and their friends dined together 
at the Whitehall Rooms. 


STEREOCHEMISTRY AND PHYSIOLOGY 

IN a recent number of the Zntschrift fur physiologist hi 
1 Chemte, Prof Emil bischer has reviewed the facts by 
which in conjunction with Thierfclder, he has sought to explain 
the selective action exhibited by the enzymes cither in effecting 
fermentation or in producing hydrolysis. 

Pasteur was the first to snow that a solution of racemic acid 
becomes laevo rotatory in presence of pemallium, owing to the 
destruction of the dextro tartaric acid by the fungus—an ohserv 
ation which has Ix-en frequently utilised in the attempt to isolate 
one of the optically active constituents of a racemic compound 

Configuration and Alcoholic fermentation —This selective 
action is exhibited in a very marked degree by the beer yeasts 
in producing fermentation of the carbohydrates Of the eleven 
known aldohixoses (glucose type) only the three natural pro 
ducts are fermentable, viz. dextro glucose, dextro mannose and 
dextro galactose, and of the ketohexoses only dextro fructose is 
decomposed 

All the yeasts susceptible of inducing fermentation transform 
dexlro'glurose, mannose and fructose with about equal velocity, 
but the action of yeast on dextro galactose is slower, and cer 
tain species —Sartharomyces a /fit Hiatus and producltvus —arc 
totally without action upon it 

A comparison of the configuration of these four sugars will 
exhibit the differences in molecular grouping 
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I 

HOCH 

I 

HOCH 
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I 
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Configuration and Zymolysis of the Clue os ides —By the 
combination of glucose with methyl alcohol, to form methyl 
glucoside, a new asymmetric carbon atom is created, and conse¬ 
quently two stereo isomenc derivatives are possible h Fischer 
has obtained from rf-glucose both modifications, which he terms 
a and 0 methyl d glucosides, also the corresponding a and 0 
methyl / glucoudes and similar products from the other aldoses. 
Fischer has allotted to the a and 0 methyl d glucosides the fol 
lowing formulae 
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An aqueous solution of the emulsin of bitter almonds hydro 
lyses the 0 modification, but has not the least action on the a 
modification Fxactly the reverse happens with an aqueous ex 
tract of dry yeast In this case the a compound is hydrolysed, 
whilst the 0 modification remains unchanged The ethyl and 
phenyl glucoudes, which are only known in one modification, 
behave like the a methyl compound, and probably lielong to the 
same category Neither emulsion nor yeast affect the two methyl 
/ glucosides. 

/ 7 -galactose forms two methyl derivatives, one of which is 
attacked by emulsin and the other by the enzyme of yeast, 
but more slowly than the corresponding glucoudes, the difference 
In rate corresponding w ith that observed in fermentation Neither 
methyl d mannoside nor methyl / m aim aside is attacked by 
emulsin or the enzyme of yeast The second d mannoside, 
which would probably be hydrolysed by one or the other fer 
ment, is still unknown The pentoses and heptoses arc non 
fermentable, and their methyl glucosides are likewise indifferent 
to both enzymes 

The following is a list of natural and artificial glucosides. The 
action of the enzyme is denoted by a + when it produces hydro 
lysis and by a - when it 11 without action 
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In glucose, mannose and fructose the grouping of the H and 
OH round the'three lower asymmetric carbon atoms is the 
same, but differs from that of galactose, a fact which may ac¬ 
count for the slower fermentive action of the latter The other 
hexoses are not fermentable The small difference in configur 
ation which suffices to arrest the action it tceta in the case of 
d talose, which only differs from d galactose by the position of 
one hydroxyl group. 
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r m methyl d glucoside 
0 methyl d glucoside 
a methyl l glucoside 
0 methyl / glucoside 
■ ethyl d glucoside 
phenyl a glucoside 
a methyl d galactoudc 
0 methyl d galactoside 
methyl d mannoside 
b methyl / mannoside 
methyl arabinoside 
a methyl xyloside 
0 methyl xyloside 
methyl rnamnoside 
methyl gluco-heptoside 


J ( methyl sorboside 
| -! methyl fructoside (not 
t l crystallised) 
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+ 
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It would appear that the natural glucotudes, which are for the 
most part phenol derivatives, probably belong to the group of 
0 glucoudes The indifference of some of these glucose 
derivatives to both enzymes it at present unexplained 

Configuration and /ymolysis of the Poly soukarosts —The 
recent researches of F Fischer on the hydrolysis of the poly 
saccharoses point to the fact that none of these carbohydrates is 
directly fermentable by the enzyme of yeast, but that without 
exception they first undergo hydrolysis by a hydrolytic enzyme 
associated with the ferment The di saccharoses—cane sugar, 
maltose, milk sugar, melibiose, trehalose, &c —are anhydrides 
formed by the union of two hexoscs Tho structural formula, 
of maltose and lactose are probably identical, seeing that each 
splits up on hydrolysis into two molecules of aldnnexose, but 
since maltose yields only glucose, whereas lactose forms an equal 
number of molecules of glucose and galactose, the two com¬ 
pounds must be regarded as stereoisomenc. They probably 
correspond, too,with the a methyl and'0 methyl dextroglucondc, 
for craulsin hydrolyses lactose, but not maltose , whereas the 
enzyme of yeast produces the reverse effect 

Without discussing m detail the ingenious methods by which 
Prof Fischer has successfully attacked the problem of the 
hydrolysu of the polysaccharoses, the following results may be 
briefly recorded 

The action of Invertase, an enzyme which accompanies beer 
yeast, in hydrolysing cane sugar into glucose and fructose 
previous to fermentation, was first observed by O'Sullivan, and 
although Bourquelot and Lintner recorded a umilar decompo 
vition in the case of maltose, the experiments were not decisive 
1 ischer, however, extracted with water from dry >east an 
1 enzyme which, unlike invertase, hydrolyses maltose, and which 
he has therefore named maltose of yeast Instead of the 
aqueous extract, the dry yeast itself may be employed , in which 
case u little toluene must be added to the maltose solution to 
arrest the alcoholic fermentation 
The conclusion may be drawn that yeasts incapable of inducing 
alcoholic fermentation of cane sugar and maltose arc destitute 
of invertase and maltase This conclusion has been fully cor 
robnrated by subsequent experience 
kephir grains and the yeast which ferments milk sugar do 
not ferment maltose, and are also without hydrolytic action 
upon it 

Saccharomyces maritanus , which according to Hansen does 
1 not ferment maltose, does not hydrolyse it, and is therefore free 
I from maltase Beycrinck’s Schiaosacckaromycesoctosporus, which 
acts on maltose but is indifferent to cane sugar, contains maltase 
but no invertase Moniha Candida is a particularly interesting 
case, since it contains neither invertase nor maltase, but never 
thdess produces fermentation of both cane sugar and maltose 
No aqueous exttacl which hydrolyses these two sugars could be 
obtained from it, but if the dried yeast is added to a solution of 
cane sugar in presence of toluene a vigorous hydrolysu is pro¬ 
duced The hydrolytic enzyme u present, but in this case it is 
insoluble in water 

Milk sugar, which is not attacked by beer yeast, is fermented 
by kephir grains and milk sugar yeast, which Beyennck sus 
peefea to contain the hydrolytic enzyme lactase The existence 
»f thu enzyme has been placed beyond question by Fischer, 
who has prepared theenzjme from kephir grains and milk sugar 
yeast in the dry state. It is accompanied by invertase, but 
maltase is antirely absent, and indeed no substance is yet known 
in which maltase and lactase are associated. 
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The hjdrolyns of trehalose by an enzyme contained In Asper* 
tilfats niger and m green malt was observed by liourquelot, and 
has since been confirmed h) Fischer, who found also that a 
Frohberg dry yeast affected a similar but much more feeble 
decomposition 

Mebhiose, which u a disaccharose, is obtained from raffinose 
It is fermented by a low fermentation brewer’s yeast fischer 
and L ndntr have now been able to prove the existence In this 
yeast of a hydrolytic enzyme which they call melibiase 

In regard to the action of different yeasts on a methjlgluco- 
side and its congeners, Fischer has shown that all yeaM* which 
ferment maltose attack the a methyl glucoside The question 
then arises, has each glucoside or polysaccharose its special 
enzyme anti each fermentable sugar its special ferment nr 
zymase? 1*ischer considers such a proposition untenable, but 
inclines to the view that one and the same enzyme of yia^t, 
maltase, attacks a methyl glucoside as well as melibiose and the 
complex carbohydrates known as dextnns. 

Theoretical considerations —All these facts indicate that the 
chemical action of enzymes, in which may be included the 
zymase of yeast, is of quite a special character and distinct from 
Inal of the more simple organic and inorganic compounds Tie 
cause of this selective action probably resides in the asymmetrical 
structure of the enzyme molecule Although these substances are 
not yet known in the pure state, their relation to the protcuU is 
so close and their derivation from the latter so probable, that ihc><> 
may be regarded as optically active molecular aggregates, and’ 
consequently asymmetrical Fischer and Thicrfcldcr nave based, 
upon this the hypothesis that between the enzymes and ihose 
substances which they attack, there must exist a correspondence 
in molecular configuration, which they compare Lo a lock suck 
key The observations of G Bertrand on the relation of Hie 
polyvalent alcohols to their oxidisability by the sorbose bacteria,, 
shows clearly that stereochemical considerations may be applied 
to other fcrmentive processes. Fischer applies the aamc idea lo 
the chemical changes occurring in the txidies of higher organisms 
which lead to the conclusion that in the chemical rhanges in which 
the proteid substances take a part as active masses, undnuUerily 
the case with protoplasm, the configuration of the molecule (/ e 
space arrangement of the atoms) plays a part fully as impoitant as 
its structure (t e plane, or relative arrangement of the atom'.) 

It is easy to concuve on this hypothesis that the three tsomenc 
tartaric acids should be assimilated at an unequal rate in the- 
organism of the dog, and that of two sugars so closely allied a*, 
glueose and xylose, it is only the former which is oxidised or 
converted into glycogen, whereas xylose passes unaltered 
through the system 

The results of stereochemistry may also throw some light on 
chemical transformations occurring in the organism The four 
sugars, d glucose, d mannose, d fructose and d galactose are 
not only those that are exclusively attacked by yeast, but those 
which in the animal system are assimilated as glycogen The 
conversion of glucose, mannose and fructose into one another 
was first achieved by fischtr by a process of alternate reduction 
and oxidation, since when Lobry de Bruyn and van 1* kenstem 
have arrived at the same result by simply warming with 
alkalis. 

As von Baeyer pointed out twenty eight years ago, all 
these phenomena may be explained by the intramolecular 
migration of an oxygen atom from one carbon atom to the other.. 
The intermediate phases of this process are unknown , hut 
alcoholic fermentation is an example of the facility with which 
the operation is effected In regard to the assimilation of carhoru 
dioxide by plants, which gives rise to exclusively active sugars, a 
similar explanation may be found, seeing that the carbon dioxide 
in process of assimilation is associated with the optically active 
chlorophyll bodies. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Mr F C. Kempson, of Cams College, has 
been reappointed a Demonstrator of Anatomy for one >ear , 
and Dr Elliot Smith, fellow of St John's College, a Demon¬ 
strator of Anatomy for five years. 

The work of Mr W Rosenhain, advanced student of St, 
John’s College, which includes the joint Bakenan Lectures, 
with Prof Ewing, delivered this year, has been approved for 
the University certificate of research 

Dr Hill, Dr Allbutt, Dr Sladen, and Prof Woodhead have 
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been appointed representatives of the University for the 
orcamsation of a Compels on Tuberculous to be held in London 
in 1901 

At the annual pnae distribution of the Merchant Venturers' 
Technical College, Bristol, on December 20, an address will be 
given by Sir W II White, KCB..FHS, Director of Naval 
Construction to the Admiralty 

Wr learn from the Bnttxh Journal of Photography (Decern 
ber x) that Dr Hans llartlng, formerly of Messrs. Zeiss, of 
Jena, ha* joined the Board of Management of Messrs Voigt 
lander and Sohn He succeeds Dr Miethe, who was recently 
appointed Professor of Chemistry and Spectrum Analysis at the 
Technical High School, Berlin. 

The annua! prise distribution and conversazione of the 
Northampton Institute, Clerkenwell, will be held to morrow 
evening, December 8 Sir Henry Koscoe will distribute the 

f uieea A comprehensive programme of exhibits and short 
eclures referring to the various sides of the Institute's work has 
been prepared Dr Walmsley will describe alternating cur 
rents, Mr John Ashford, Hying machines in fiction ana fact , 
and Mr A W Martin, high speed telegraphy There will 
also be special demonstrations of liquefaction of air, alternate 
currents, ux making, mortising by machinery, colour photo 
graphy, rapid stereotyping, and other subjects 

Thk Ptoneer Mail announces that the Government of India 
have given their cordial approval to the Tata scheme for an 
India U nil ersity of Research, recently formulated by a conference 
at Simla, and already referred to in these columns As soon 
as all the details ha\e been worked out, the necessary legislation 
for the incorporation of the new University will be undertaken 
Meanwhile the Government of India commend the scheme to 
the liberality of the public, and wish it every success, while they 
acknowledge in the most cordial manner the public spirit shown 
in Mr Tata’s munificent endowment The Government of 
Bombay will be asked to appoint an officer to arrange with Mr 
Tata for the transfer of the property which is to constitute the 
endowment 

The Calendars of University College, London, and the Urn 
veruty College of Sheffield, for the session 1899-1900, have been 
received In the former, the Dean of the Faculty of Science, 
Prof r Hudson llearc, refers to the part taken by the College in 
connection with the reorganisation of the University of London, 
and expresses pleasure that m the new University engineering 
u to be put on an equal with the sister professions, law ana 
medicine, and that (if the draft statutes are adopted) it is to 
have its own Faculty and its own representatives on the Academic 
Council A noteworthy addition to the Dean's report is a com¬ 
plete list, covering nine pages, of the original memoirs and 
writings which have emanated from the different scientific 
departments of the College during the post two years In the 
Calendar of the University College of Sheffield it is announced 
that a bacteriological laboratory has been established, with a 
special demonstrator to devote the whole of his time to bacteri 
ological investigations. 

Sous interesting particulars with reference to the relative atten 
tion given to science in our secondary schools, as judged by the 
number of candidates who present themselves in scientific sub 
jecti In the public examinations usually taken by the pupils, is 
given in the Deceml>er numlwr of The School World. It ap¬ 
pear* that in January or this year, of 1250 candidates examined 
tor matriculation in London University, 843 selected a language 
as their optional subject, and 408 a branch of science The 
total number of candidates who were examined in the five 
optional science subjects was little more than half the number 
that selected French as the optional subject At the last Oxford 
Senior Local Examinations, the number of papers worked m 
English subjects was 6977, in language* 2418, m science sub 
jecti 796 t 10 addition to which 969 candidate* 100k mathe 
matics. In the Senior Cambridge Local Examinations in 1898, 
the number of papers in English subjects was 10 337, in lan¬ 
guage* 3391* in mathematics 1590, and in science 1838 Similar 
proportions are shown to exist among candidate* who present 
themselves for other general examinations. The numbers show 
clearly that in most Of our secondary schools science sail occu 
pies but 1 minor place In the curricula, 
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SOCIETIES AND ACADEMIES. 

London ^ 

Royal Microscopical Society, November 15.— Mttjt If 
Nelson, the President, in the chair—Mr. C L., Ca rt es 
exhibited a new form of portable microKope by Letts. It find 
a folding foot and a movable stage, to enable the instrotnfc to 
be packed in a small compass The body was not mad* to 
Incline, but was furnished with coarse and fine adjustment, aa4,thf 
stage was fitted with a modified form of Abbe condenser, with iris 
diaphragm The President thought the instrument would be 
useful to those requiring a very portable one \ its great oom- 
pact ness was effected in an ingenious manner, while the woridng 
parti were well made and finished.—The President read a short 
note descriptive of a set of three simple hand microscopes on 
the Coddington principle sent for exhibition by Mr Edward 
Swan They were apparently made for a meawal man, and 
could not be very old. Dr Hebb said Prof Groves had mads 
some modification in the form of a hand microtome, and had 
sent it for exhibition The President called attention to six 
photomicrographs of the larvae of (mats, taken from life by Mr 
J T Holder The President exhibited an old Gillett condenser, 
dated July 30, 1849, which had a collar adjustment —Dr H 
C Sorby’s paper on the preparation of marine worms as 
microscopical objects was read by the President in the unavoidable 
absence of the author The subject was illustrated by beauti 
fully mounted slides under microscopes.—The attention of the 
meeting was then directed to a fine exhibition of Porawimfera 
by Mr A Earland, shown under a large number of microscopes, 
with written description* explaining the points of interest in each 
slide. 

Linnean Society, November 16.—Mr G R Murray, 
F K S , in the chair —Mr J E. Harting communicated par¬ 
ticulars of several cases in wnich parrots had been poisoned by 
eating parsley After commenting on instances in which plants 
that were innocuous to man had proved fetal to some of the 
lower animals, he mentioned in support of the converse case 
that the berries of the yew and privet, which are generally con 
sidered to be poisonous to man, were greedily eaten by black 
birds, thrushes, bullfinches, and other birds, while, on the 
other hand, several cases were on record of pheasants having 
been poisoned by eating yew leaves The immunity of goat* 
from yew poisoning was remarkable in view of the feet that 
deer and cattle died oiler eating the leaves of that tree, although 
it had been stated that the ill effects were due to the leaves 
having been eaten in a desiccated state, and not while growing 
on the tree —Mr W G Worsdell read a paper on toe com 
parative anatomy of certain species of Encephalartos The 
chief features of the anatomy were shown to be the presence 
of several vascular cylinders in the stem, a character found also 
in Cycas and Macrozamta , and the medullary system of vas¬ 
cular bundles, forming, as in Macrozamta Fras*ri % Mlq , a com 
plex network, intimately united with a corresponding network 
of mucilage-canals. Tne system of mucilage-canals in the pith 
u continuous with that of the cortex, but the in edullary bundles 
form an Independent primary system The mucilage-canal 
system is probably of use as a storehouse of moisture during 
the dry season, when the roots and foliage die away —Mr W 
T Caiman read a paper on a collection of Braekyura from 
Torres Straits. These Crustacea had been collected by Prof 
H add on on his first expedition to Torres Straits in 1888. It 
comprised about seventy five species, three of which were de¬ 
scribed as new, namely, Cryptocncmus fladdoni, Pihimnus 
ert stipes, and Lamhrus confiragosus Among the spades already 

known, concerning which some fresh details were given, was 
the minute parasitic Hapalocarctnm marsuptahe Although 
described forty yean ago by Sumpson, it had escaped re-exami¬ 
nation until now, notwithstanding that the cunous gall tike 
growths to which it gives rise on corals are well known The 
occurrence in this collection of the three known Indo-Pacific 
species of PtUicut [Cymopolta\ two of which have been recorded 
hitherto only from widely distant localities, afforded the author 
of this paper an opportunity for a detailed examination of their 
distinctive characters. 

Geological Society, November 22.—W Whitaker, F R .5 1 
Presklent, in the chair —On soiqe remarkable calcuponges from 
the Eocene tertian Simla of Victoria (Australia), by Dr George 
Jennings Hinde, r R.S. The greater number ol the sponges 
described were discovered by Mr T S. Hall, of MelDourae 
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UnWemty, in incoherent detrital beds of Eocene age, in the 
southern put of Victoria { a few were picked out of some 
washings of fragmental polyzoa from the same district and 
horizon* by Mr B W. Priest Some of the specimens are in an 
extremely perfect condition* and their structural details are as 
distinctly uiown as in recent sponges* They are also of mure 
than local Interest in that they are the first fossil forms 
described of a group of caJcispongea, the Lithonlna, character 
bed by the peculiar aberrant forms of some of the spicules, 
and the mode in which they are closely fitted and organically 
fused together to form the skeletal mesh. This structure has* 
so far* only been recognised in one recent species, Pctrcstroma 
ScJkvlut, Dfrderlem, from the Japanese sea The sponges are 
small* unattached, with a glassy* firm resistant skeleton, 
calling to mind that of siliceous Lithlstida They are built up 
of a great variety of spicular forms, some are simple rods, witn 
three and four rayed spicules, similar to those in recent calci 
sponges, but the majority are aberrant four rayed forms, with 
three of the rays curved and with obtuse or expanded ends 
which are clasped, and fused as well* to the surfaces of adjacent 
spicules The connected spicules form continuous anastomosing 
or radial fibres resembling those in the fossil Ph a ret rones, to 
which they are in some other respects similar* and it is 
probable that the spicules In the fibres of some members of this 
family were bkewise organically cemented together The 
common Porospkxr* from the Upper Chalk, generally regarded 
ns Hydrocorallines allied to the recent AtilUpora, are also 
closely related to the above sponges, and the author hopes 
shortly to publish the evidence for their affinity to this group 
The Victorian sponges are placed in four new species* belonging 
to three genera two of these are new* the oilier, Ba(tronella % 
Hinde, was founded on some peculiar calcisponges of Jurassic 
Age, now known to be Lithonme in character —In the 
discussion which followed, Prof Sol las referred to the import 
ance of these sponges from an evolutionary point of view — 
The Silurian Sequence of Rhayader* by Herbert Lapworth 
The stratigraphical relations of the Silurian formations which 
occur in the country surrounding the town of Rhayader (Radnor 
shire) were described in detail Typical and confirmatory 
sections were given, demonstrating the complete local sequence 
of the rocks ofthe Rhayader district These were illustrated by 
lists of characteristic graptolites. These fossils were compared 
with those of Southern Scotland, Sweden, and North Wales, 
showing that the graptolite succession is everywhere similar* 
and firing the age of tne Rhayader series as representing ihc 
Lower Llandovery* Upper Llandovery, and Tarannon of other 
areas. Finally, several new species «»f ClwiaiQgraptus and 
Dipfograptus were described Tables of fossils enabled the 
author to establish a complete comparison of the whole of the 
local zones of the Rhayader district with those of Southern 
Scotland, Wales, and Sweden In the Rhayader area there is 
found, for the first time in Britain* the entire Valentian 
succession developed in one general sequence of rocks, with a 
more or less common lithological character and with a fauna 
composed throughout of similar palreontological types. 

Manchester 

Literary and Philosophical Society, November 28.— 
Prof Horace Lamb, F K.S , President, in the chair —Prof 
F E. Weiss exhibited some specimens of Afclanospora parasitica 
found by Mr H Murray at Flixton This species is now known 
to be parasitic on another fungus Isana fanmsa , which infests 
the larvae and pupa, of various Insects. Tne latter fungus {hart a) 
ii now recognised as being another stage of growth of Conitups 
mtlUar%s % which has been particularly common this autumn - 
Report on the Marine Mollusca obtained during the Jackson 
Harmsworth Expedition to Franz Josef Land 1896-97, by J 
Cosmo MelviLL and Robert Standem The collection was 
formed by Mr W S Bruce, naturalist to the expedition, 
mainly at Franz Josef Land* and at Kolguev, the results from 
the first-named locality being by far the most voluminous both 
in quantity and quality* and forming an Important contribution 
to science as being the most northerly dredgings of Mollusca 
yet obtained in the Polar regions. Only one species—a 
Bmccmum {3 Brucei) of p ec uliar form—Is considered new to 
science, but a Thracia^ of which only very imperfect valves 
were obtained* n also probably so * whilst a Siplo (S togaim) 
is particularly interesting on account of us peculiar epidermis. 
Considering how fully the Arctic molluscs have been studied, 
especially during the past thirty years* the results of this 
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expedition are very gratifying The total number catalogued 
are Kolguev, 36 , Franz Josef Land, 66 Naturally, the nearer 
the poles are attained, life—pelagic as well as terrestrial—is 
adversely affected \ for instance, tne total number of northern 
mollusca round the Norwegian coasts 11, according to Sars* 460 
species. 

Du BUN 

Royal Irish Academy, November 3a—The Lord Bishop 
of Canea, Vice President, in the chair —Mr Trouton showed 
an apparatus with which he had determined the heat required to 
evaporate steam from saturated salt solutions. The plan adopted 
consisted of an inner vessel completely surrounded by a larger 
one The same solution Is placed in both I*hc outer one is 
kept boiling by the application ofexternal heat * the inner by an 
electric heater The steam from the inner vessel is collected and 
weighed In this way by knowing the butt supplied electrically 
the latent heat is found Determinations made with various 
salts were described The connection was also considered be 
tween the latent heat of evaporation from salt solutions and the 
cooling which accompanies the solution of the salt in water In 
addition on apparatus was shown by means of which the cooling 
can be observed, through bringing the salt and water together 
at a temperature higher than tne boiling point This consisted 
of two spherical vessels placed over each other and connected by 
a tube which passed through the upper to near the bottom of the 
lower one By means of a stopcock connection is closed till 
required The water is placed in the lower, the salt in the 
proper proportions in the upper one The whole is heated in a 
thermostatc to such a temperature that on mixing, the resultant 
solution falls to the boiling point In the case of sodium 
nitrate this cooling was 40° C 

Paris 

Academy of Sciences, November 27 — M van Tieghcm 
m the chair —The Perpetual Secretary gave an account of the 
present stale of the fund for the Lavoisier monument —Hie 
propagation of a pencil of parallel light, limited laterally, in a 
heterogeneous transparent medium integration of the equations 
of motion, by M J Boussinesq —Fxpenments on the destine 
tion of Phylloxera, by M Lanfrey An aqueous 1 per cent 
solution of picric acid is applied during June, July or August 
The same treatment may be advantageously applied to other 
fruit trees.—Observations on the Leonids made in 1899 at the 
Observatory of Lyons, by M J Guillaume Fog prevented 
observation on the nights of November 14 and 15, but on 
November 12, 13 and 16 only twenty six Leonids were noted 
—Observations of the Leonids made at the Olwervalory of 
Algiers, by M Ch Tripled The numbers observed were* 
on November 13, three , on the 14th, thirty six * the 
15th, thirty Forty per cent of the shooting stars observed 
did not belong to the Leonid swarm The clarification 
of the Leonids in order of magnitude showed that 10 were of 
the 1st magnitude, 22 of the 2nd, 19 of the 3rd, 9 of the 4th, 
and 6 of theJJlh —Observations of the Leonids at Algiers, by 
M Harold lorry During the three nights 92 shooting stars 
were counted —On the definition of the Area of a surface* by M 
H I^ebesgue —On the number of roots of an algebraical equa 
tion comprised in the interior of a given circumference* by M 
Michel Petrovitch —On the generalisation of Lagrange’s de 
vclopment m continued fraction of the function (1 xjt)"\ by M 
H Fade —On the stability of equilibrium of floating bodies 
and particularly of a ship carrying a liquid cargo, by M P 
Duhem Referring to a recent note of« M P Appell 011 
this subject, in which a paper by the author is quoted, 
it Is here pointed out that this work was com 

pleted in a second paper, with results aiming with 
those recently published by M Appell —Remark on the 
preceding communication, by M Appell —On the trans¬ 
mission of sound by electricity, 4 vy M Duannd A description 
of a microphone by which the spoken sounds can be trans¬ 
mitted witn very slight loss of intensity —On the chemical 
action of the X rays, by M P Villard The \. rays, freed 
from kathode rays by an alumidium screen, cause a violet 
coloration of the glass, apparently due to an oxidising action — 
The action of dry hydrochloric add upon sil\er and the reverse 
reaction, by M Jouniaux The interaction of hydrogen ami 
stiver chloride in sealed tubes was studied at various tempera¬ 
tures— 350*, 440", and 600* A limiting value for the percent¬ 
age of hydrochloric acid formed was Jound in each case, but the 
velocity with which this limit was attained differed greatly 
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with the temperature, requiring several months at 250°, five 
weeks nt 350°, seventy hours at 440°, and only one 

hour at wo 9 Starting with the system silver, 

hydrochloric acid, a limit was similarly obtained for 
each temperature , but the final state of equilibrium was not 
the same as in the first case for temperatures below 6oo° It ls 
an example of the false equilibrium of M Duhem —On cam 
phenylone, by MM E E Blaise and G Blanc Cum phene Is 
treated with nitrogen peroxide at o°, and the nitrate converted 
into camphcnylone by treatment with potash Thu ketone u 
treated with nydroxylmmine, and the oxime dehydrated with 
acetyl chloride The nitrite thus obtained gives on redaction a 
base, which is not identical with dihydroaminocampholene or 
the aminocampholenes lienee camphenylone and its denva 
tlvet do not contain the tnmethylcyclopenlamc nng which 
exists In bodies belonging to the camphor senes.—The colouring 
matter of dtgitalu, by MM Adrian and A. 1 rdlat The new 
substance forms yellow needles, and has the composition 
C,|H,,Oj It is very stable towards chemical reagents.—On 
an experiment relating to submarine currents, by M J Thoulet 
—The resistance of seeds to high temperatures, by M Victor 
Jodln If seeds are gradually dried they will resist a tempera 
ture of ioo° Thus some seeds heated directly to 98° for Len 
hours were all killed , but if healed for twenty four hours at 
60“ and then ten hours at 98°, from 30 to 60 per cent of the 
seeds germinated —On the glacial period in the Central Car 
pathians, by M E de Martonne A detailed topographical 
study confirmed the views of Lehmann, showing undoubted 
signs of glacial action in the Carpathians —The negative 
variation is not an infallible sign of nervous activity, by M A 
Herzen —Cellular embolism, by MM Charnn and Levadm — 
On a case of endothelioma of bone, by M Paul Berger 


DIARY OF SOCIETIES 

THURSDAl , Deckmbeb 7 

Royal Society, at 4. jo.—Vapour-density of Bromine at High Tempera 
turn Dr K P Pcriuan and GAS Atkinson.—Polyiramau* and the 
Ancestry of HeUoporids Dr J W Gregory —GjW Aluminium Alloys 
CT Haycock l K S , end b H Neville, F R S —On the Association of 
Attributes in StAtmtua , with Kuinplek irom the Material of the Child 
hood Society, &c G U Yule — Data for (he Problem of Evolution in 
Man III On the Magnitude of certain Coefficient! of Correlation in 
Man, fit. Prof Karl Pearson, FR8 

^Ihstitutiom of Elkctbicai Engineers at 6 —The Co*t of Steam 
Halting John Holliday —Influence of Cheap Fuel* on the Cow of 
Electrical Energy R £ Crompton (Adjourned Dlacuuion ) 

Cimnram Society ai 8 —On Home Vegetable Poison* used for the Cap 
Care of Fish by the Australian Aborigine* J W Fawcett —On some 
New ZonJond Schixopoda G M Thomson —On the Structure of 
Ponte* H M Bernard 

"ChbmJCAI Society at 8 —Ballot for the Election of Follows.—The 
Oxidation of oertain Or iconic Acid* In presence of Iron H J H 
Fenton. F R S , anti H O Jones —The Determination of the Constltu 
tlon of Fatty Acid*, Part II Dr A \V Cromdey and H R La Sueur 
—On Sulphates of the I’urm R ^(>4, sM^SO* especially those of Iso 
metric Crystallisation F R Mallet 

MRShtgen Society, at 8 —Observation* on Practical X Ray Work, with 
Exhibition of Apparatus and Stereoscopic Skiagram* Mackenzie 
Davidson —Bullet In the Brain J Moore 


FRfDAY Deckmbeb 8 

Physical Society (City end Guild* Technical College, t^onard Sired 
FlneburyX ai 5 —C yllndrical Lenses Prof Silvonu* Thomimoa, FRS. 
—Exact Formulc for Lanun 1 H Hlakeule) —On an Organic Com 
pound of Gnat Double-Refraction Prof Silvan 111 Thompson, FRS 

KjvaL Ahtbonomical Society, at 8 —Note on the Values of theCo- 
oflkfcnls of the Terra* of the Third Order in the Lunar Theory £ W 
iBroem.— Observation* of the Leonids at tbe University Observatory, 
Oxford H H Turner —On the Proper Motion* of Berlin H 507* and 
3073 F A. Bellamy —New Nebulte discovered Photographically with 
the Croesley Reflector of the Lick Observatory J £ Keeler — OUerva 
tton* of the Leonid* Durham Observatory —On the Relation between 
Magnetic Disturbance and the Period of Solar Spot Frequency W 
Ellis.— The Extra Equatorial Current* of Jupiter in 1899 Rev T E K 
PhOllpe. 

Malacolooical Society at 8*—On the Anatomy of HtmtfUctm 
FUmen, Smith, foon Perak, with Nate* an *ome other Eastern (genera 
Lsettt -Colonel H H Godwin Austen —(1) Note on Am^uU^nm fir* 
Jk+rdi. Granger a (a) Description of a New Specie* of Ltptmtom* from 
Borneo . E A SmlUw—Not* on the Anatomy of Rolui. Kobelt 

W K CoHinge —On *otne Recent Conchologlcal Discoveries in Victone 

In TiTuriov op MECHAE1CAL Engineers. at 8 —A Continuous Mean 
Pressure Indicator foe Stum Engines Prof William Ripper 


MONDAY * December n 

Society op Arts, at L—Art Enamelling upon Metal* H H Cunyng 

Kiim ■ 

oval G^ooraphical Society, at I 3*- A Journey through Abyssinia 
to the Nile H Weld Blundell 
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TUESDAY , December is. 

Institution op Civil Engineers, at 8.—Combined Refuse-destructor* 
and Power-plants C. Newton Russell 

Anthropological Institute, at 8 to.—S urvival In Primitive Rues of 
the Disposal of the Dead with special r ef e r ence to India Wn Cvooke 

Royal Photoubaphic Society at I —(1) Note* on tbe Us* of the 
Dallmeyer tocomeler (a) The Origination of Printing Type* by Photo¬ 
graphic Methods T Bolai 

WEDNESDAY, Dxccmui 13 

Society of Abt», at B —Sea Angling and Legislation F G Aflala 
THURSDAY Decbmue 14. 

Royal Society, at 4 30 

Society of Abti at 4 30 —Round about the Andamans and Nicobar* 
Colonel R C Temple 

Mathematical Society, ai 8 —Sum* of Greatest Integer* G B 
Mathew*, F R S —Note on Circular Cubic* A B Basset, FRS — 
Formulm involving Central Differences, and their Application to the 
Calculation and Extension of Mathematical Table* W I 1 Sheppard — 
On the Expression of Spherical Harmonic* a* Fractional Differential 
Coefficient* J Rose Inne* —The (*enani* of the Double Gamma 
Function* K. D Barnes. 

Institution of Klectricai Enoinkebb, at 8 —Discussion on Mr 
Crompton * and Mr John Hollow*) s Papers.— Electrical Time Service 
F H ope-J one* 

FRIDAY , Decemueb 13 

GriDEMioLociCAi Society at 8 30 

Inrtitu non ok Civil Engineers, at 8 —On Sludge Blarney Stevens. 


CONTENTS. 


PAGE 


Lyon PlayfRlr'g Life By H B R 122 

Tbe Gold-Fields of Alaska By Q W L 122 

A New Test-Book on Chemietry By W A S .125 
Our Book Shelf — 

Lari “ Element! of Natural Philosophy ” 125 

Cooper " Elementary Practical Chemistry ” 126 

Reynolds 11 The Teaching of Geography in Swiuer 
Land and North Italy 0 126 

Herd man 4 ‘ Liverpool Marine Biology Committee's 
Memoir*. I Ascldia” . 126 

Muir 11 The Story of the Wanderings of Atoms, 
especially those of Carbon ” 126 

Ormerod “General Index, by Robert Ncwstead, 
FbS, Curator of the Grosvenor Museum, Chester, 

10 Annual Reports of Observations of Injurious 
Insects, 1877-1898. M -W F K 126 

Sharpe ' k A Hand List of the Genera and Species of 
Birds” 126 

Physicist 41 Human Nature its Principles and the 
Principles of Physiognomy '* , . 127 

Lettara to tha Editor — 


The Cause of the Darjeeling Landslips.—T H 
Holland 127 

Bansal Guns.— Henry S Schurr 127 

Butterfly Shadows —Commander D Wilaon Barker ia8 

A Canadian Lake of Subterranean Inflow — Andrew 
T Drummond 128 

Cause of Recent Sunset Colours*— Horace Darwin 128 

Substitute for Gas in Laboratories. — William 
Oannon * 128 


The Method* of Inorganic Evolution By Sir 
Norman Lockyer, KCB.PRS 
Testimonial to Major General Sir J F D Donnelly, 
K.C B 

The November Meteore By Dr W J S Lockyer 
Ferdinand Tiemann , . , 

Note* {Z/Auf rated ) 

Our Astronomical Column — 

Astronomical Occurrences in December 
Mercury and Jupiter as Morning Stan 
Holmes* Comet (1899 d) . 

Comet Giacobmi (1899 *) 

Spectrum of P Cygni . 

Anniversary Meeting of the Royal Society . 
Stereochemistry and Physiology , 

Univfftsity and Educational lntelliganca 
Societies and Acadsmisa 
Diary of Societiaa 


129 

132 
*3* 

133 
*34 

137 

>37 

137 

137 

*37 

>37 

140 

Mi 

14a 

144 





NATURE 


THURSDAY, DECEMBER 1899 


THE HISTORY OF GEOLOGY 
Geschtchtt der Geologit und Pataontologie bis Ende dts 
\<)Jahrhunderts Von Karl Alfred v Zittel Pp 
xi + 868 (Munchen und Leipzig Druck und Verlag 
von R Oldenbourg, 1899.) 

HEN the illustrious author of the “ Handbuch der 
Palreontologie n undertook to write this history 
of geology and palaeontology, he entered upon no light 
task, for special difficulties must attend the labours of 
any author who, in bringing together material to lllus 
trate completely the rise and development of these wide- 
embracing sciences, would produce a volume acceptable 
to professionals and laymen alike Y or such a task as 
this Prof Zittel, by his wide scholarship and long ex¬ 
perience as a teacher, no less than by his acquaintance 
with an abundant spe< tal literature and his proficiency 
as a linguist, is eminently qualified , and the work before 
us amply shows those evidences of patience, thorough¬ 
ness, and indefatigable zeal, which have characterised 
the previous literary undertakings of its author Some 
idea of the labour involved in the preparation of this 
volume may be gained from the fact that upwards of 
aooo authors receive mention in its pages it may be 
doubted indeed whether a single writer whose work has 
had important bearing on the development of geology in 
its various branches has been overlooked, while many, 
the significance of whose labours is unquestionably small, 
are here accorded recognition As stated in the author's 
prefatory remarks, the original scope of the work, which 
was primarily intended to comprise a history of geology 
in Germany, was subsequently extended, in accordance 
with the necessity of treating from a wider standpoint 
the development and progress of a study to the growth 
of which all civilised nations have contributed 

The difficulties of expediently arranging so vast an 
amount of material as that embodied in this work have 
been perhaps most aptly met by the general plan, 
chronological and categorical, here adopted The book 
is divided into four main sections, each dealing with a 
given period in the history of the science, and while 
these periods are of very unequal length, their limits have 
been so chosen that the mass of detail dealt with under 
more special headings may be advantageously grouped, 
thus enabling the reader to obtain the more readily a 
connected idea of the successive advances made m the 
study of the subject in its various departments. 

The first section, comprising only a few pages, is 
principally devoted to*the works of the ancient Greeks 
and Romans, and it is clearly shown in what small degree 
the labours of these early writers have furnished sound 
foundation for the development of geology m later times 
In a short introduction to the second section the author 
points plainly to those causes which for so many years 
effectually retarded the progress of scientific thought and 
discovery, and gave rise to that intellectual lethargy 
which only became dissipated at the close of the middle 
ages. The early opinions regarding the nature of fossils; 
the origin and history of the earth, and the phenomena 
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of volcanoes and earthquakes, are then successively dis¬ 
cussed , and it may be well to indicate here the method 
adopted by the author in dealing with the work of the 
numerous observers and writers in these various branches 
of the subject, for the manner of treatment here employed 
is more or less closely adhered to throughout the suc¬ 
ceeding portions of the book Y or the most part under 
special sub-headings, the work of successive contributors 
Lo the science, when the names of these are deserving of 
more than mere mention, is concisely and impartially 
summarised, and numerous useful biographical footnotes 
have been appended. In many cases criticism is totally 
withheld, and the treatment of the material is in great 
measure purely objective In illustration of the thorough¬ 
ness and impartiality with which the author has carried 
out his work, we note the space accorded in this second 
period not only to writers such a 9 Steno, Lehmann, 
Fuchsel and Guettard, whose work has marked important 
points of progress in these earlier days of geological 
science, but also to others—for example, hallopio, Burnet 
and Justi—whose almost valueless efforts consisted so 
largely in the proposal of wildly fantastic theories 
The third section, under the happily chosen title “ Das 
heroische Zeitaltcr der Geologie von 1790 bis 1820," 
deals with a penod which was witness of such remark 
able activity in the study of geology , a penod dunng 
which, indeed, the foundations of the science as we 
know it to day may be said to have been laid Here 
are to be found some of the most fascinating pages in 
the book, and the sketches of Saussure, Werner, v Buch 
and Humboldt may be cited as examples of apt and 
terse delineation But in a work of such wide scope as 
the one before us, brevity must of necessity characterise 
the condensed accounts in which are set forth the achieve¬ 
ments of these and of other men whose influence has 
left its indelible mark in the onward march of the science, 
and we must not look for that degree of fulness and 
literary embellishment to be found in works of narrower 
limits, as, for example, in the admirable sketches fur¬ 
nished by Sir Archibald Gcikie in his “ Founders of 
Geology" If, in Prof 7 itters account of Werner and 
his work, we perceive a certain reluctance to estimate at 
its true value the detrimental effect produced for a time 
by the hotly promulgated and falsely based theories of 
that influential teacher, we speedily find compensation in 
the eulogistic narratives of Hutton and Playfair, whose 
philosophical ideas were so effectually opposed to the 
baneful dogmatism of the Y re 1 berg school 

The development of stratigraphy during this penod is 
dealt with at considerable length, and the progress made 
1 m each country receives separate treatment Prominent 
amongst the many workers whose labours here find 
ample record are Freiesleben, v Bucb, Ebel, Brongniart, 
Cuvier and William Smith The early development of 
petrography is then tffteed, and the views held respec 
tively by the neptunists, volcanists and plutonists are 
briefly discussed In following the progress of paheon 
tology dunng this time, the author first draws attention 
to works of a more general character, such as those of 
Schlotheim, Defrance and Parkinson, and then proceeds 
to indicate the advances made by the publication of more 
special work confined to the consideration of single classes 
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of anknalt. With the exception of the important labours 
and influence of Cuvier, to which both merited tribute 
and critic a 1 consideration are here accorded, this portion 
of the subject is dismissed with a scantiness of treatment 
that is somewhat disappointing In this work geology 
and palaeontology are dealt with together, in corre 
spondence with the fact of their close association and 
concurrent development, for it is only of comparatively 
recent years that the study of paleontology has come to 
be nghtly regarded in its true relation to that of zoology 
Fully three-quarters of the volume are occupied by 
the fourth section, dealing with the newer development 
of geology and paleontology, and for convenience of 
treatment the large mass of material here to be incor¬ 
porated is divided into seven chapters In the first three 
of these the more recent advances in the study of cosmic, 
physiographical and dynamic geology receive careful 
and detailed attention In the third chapter we are pre¬ 
sented with an excellent summary of the woik of Lyell , 
while from a good epitome and brief criticism of Sucss’s 
“Antliti der Erde” we learn in what high estimation 
that work is held by Prof Zittel The chapter on the 
development of dynamic geology is throughout ex¬ 
haustive , but in attempting to give credit to the work of 
so many contributors, the author must often impose a 
tax on the attention of his readers This will be notice¬ 
able, indeed, in all these later chapters of the book, 
when the historian has approached a period in the de¬ 
velopment of the science marked by an ever increasing 
prolificacy in the production of special publications, and 
as a result of this effort to give recognition to a legion 
of authors great and small, the pages show a tendency 
to become burdened with the mere lists of names of 
many who have contributed to our knowledge in the 
respective branches of the subject A chapter devoted 
to topographical geology, in which the most prominent 
position is accorded to Germany, gives useful information 
regarding the growth of geological surveys 
The three concluding chapters deal with the more 
recent development of stratigraphy, petrography and 
palaeontology In tracing the growth of stratigraphy, the 
several geological systems are separately treated, and the 
Tnassic System is dealt with at greatest length The 
development of study in the Alpine Trias here finds a 
prominent place, and in this connection it is noteworthy 
that Prof Zittel, even when recounting the progress of a 
recent warmly conducted polemic discussion on a ques¬ 
tion of nomenclature, has succeeded in preserving neu¬ 
trality Chapter vi furnishes a brief though comprehen 
sive account of the later development of petrography, in 
which the principal work of recent years, for the most 
part without criticism, is recapitulated. 

The volume concludes with an account of more recent 
labours in palaeontology, but it must be with a feeling 
akin to disappointment that we complete the perusal of 
this portion of the wmk. In a chapter dealing with that 
subject In which Prof Zittel has acquired his well 
merited reputation a% the leading authority, the method 
and fulness of treatment fall below our expectations The 
endeavour to refer, though it be by mere mention, to so 
much that has been of recent years accomplished in this 
department, and this at the nsk of reducing a certain 
proportion of the text to the character of a mere compen- 
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dtum of authors’ names, is here too plainly apparent 
By this objective presentation of details the author must 
in great measure forfeit that interest which a broader and 
more cntical treatment would have commanded 

Great care has been bestowed in editing this work, and 
such errors as the misspelling of the name 11 MacCulloch” 
on p 165, and the omission of two reference numbers on 
P 793 * ^ of rare occurrence. Carefully quoted litera¬ 
ture references have been appended, on the whole, with 
sufficient liberality , but the author’s apology for devoting 
so much space to this purpose appears superfluous, and it 
must be obvious, especially when looked at from the 
student’s point of view, that frequency in referring to 
original sources of information can only enhance the 
value of a book of this kind 

Little need be added in recommendation of this com¬ 
prehensive work , the terse and lucid style of its author 
will commend it to English readers. By the completion 
of his arduous task, Prof Zittel has well supplied a long- 
felt want, and all who interest themselves in the study of 
geology, towards the development of which Great Britain 
has so conspicuouslycontributed, will warmly welcome the 
appearance of this volume from the pen of one who takes 
rank among the ablest living expounders of a noble 
science F L. K 


THE FLORA OF NEW ZEALAND 

The Students Flora of New Zealand and the Outlying 
Islands By Thomas Kirk, FLS A Fragment. 
Pp. vi -I- 408. Large 8vo. (Wellington, N Z , 1899.) 
List of the Genera ami Species of New Zealand Plants 
By A Hamilton (Wellington, N / , 1899 ) 

1 was well known in botanical circles that the late 
Prof Thomas Kirk, of Wellington, New Zealand, 
who died about a year ago, had long been engaged in 
the preparation of a comprehensive, descriptive, and 
illustrated work on the flora of that country , and it was- 
a great disappointment when it transpired that he had 
left his work in an unfinished state, because it was felt 
that it would be extremely difficult, perhaps impossible, 
to find another botanist so well qualified for the task. 
Prof Kirk spent some thirty years of his life in the 
investigation of the flora of his adopted country, and his 
various writings thereon betoken the careful and accurate 
botanist From time to time he published the new 
species discovered by himself and others, but his fully 
illustrated “ Forest Flora of New Zealand ” gave evidence 
of the extent of his knowledge of his subject A more 
remarkable and, in a scientific sense, a more important 
contnbution to the botanical literature of New Zealand 
is contained in an address delivered before the Philo¬ 
sophical Society of Wellington, NZ., a few years age 
(see Iransacttons of the New Zealand Institute, voL 
xxi 111) In this address be dealt with the “Displace¬ 
ment and Replacement of the Native Vegetation of New 
Zealand M m such a manner as to be of permanent value 
to science He has there put on record facts connected 
with the introduction and colonisation of exotic plants in 
New Zealand that positively throw a new light, and 
suggest new ideas, on the present distribution of plants 
m cultivated countries generally Fortunately the 
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botanical investigation of New Zealand was begun 
before its settlement by Europeans , and it r has been 
continued by a small band of them with such ardour and 
exactitude, that future workers in the field have a sub¬ 
stantial foundation to build upon In the absence of 
authentic records, the present conditions in the vegeta¬ 
tion of the country could not have been understood 
Ktrk estimated that about 500 exotic species of plants 
had become more or less completely established in New 
Zealand , and they are spread all over the country, from 
the sea-coast almost to the altitudinal limits of vegeta 
lion. But the most surprising part of it is the extent to 
which vigorous native plants have been displaced by 
comparatively delicate foreigners , and it would indeed 
be incredible in the absence of indisputable evidence 
However, I must not pursue this subject here, and 1 have 
only alluded to it in connection with the plan And scope 
of the fragment of Kirk's M Flora ” before me. The 
Government wisely decided to publish so much of this 
work as was printed off, or ready for the printer, at the 
time of the author’s death This contains the natural 
orders Ranunculaceie to Compos)tie, in the sequence of 
Benthani and Hooker’s u Genera PI ant a rum ” , and its 
value only makes one wish that the author had lived to 
complete it Perhaps the only senous criticism one 
could fairly bring to bear upon the work before having 
had considerable practical experience in using it for the 
•determination of species, is its size and weight, which 
would preclude its being used in the field. Rather less 
than half of the known flowering plants (671), and 260 
introduced plants, are described on some 360 pages 
Completed on this scale it would make, with glossary, 
index, &c, at least 850 pages By using a smaller type 
with less spacing, and a lighter paper, it would be 
possible to reduce the book to pocket dimensions. This 
objection has been raised here, because we believe the 
New Zealand Government is making arrangements with 
another botanist to wnte a complete Flora. 

It might be suggested that the introduced plants 
should be left out, but, considering that they constitute 
something like a third of the number of species occur¬ 
ring in a wild state, that some of them are dispersed 
from one end of the islands to the other, and that in 
some districts or localities introduced plants pre¬ 
ponderate, it is as absolutely essential that they should 
be included as that the European element should figure 
in any account of the present inhabitants of New Zea¬ 
land To begin with, the young student cannot dis 
tinguish between the introduced and indigenous ele¬ 
ments. To the beginner, one is as good as the other, 
and, as a matter of knowledge, to know the one is of as 
much importance as it is to know the other, and we 
think it would be a grave mistake to exclude the foreign 
element from a book treating of the flora of the country 
Kirk gives less detailed descriptions of them, and prints 
them in a smaller type, so there is no difficulty in dis¬ 
tinguishing between the two. 

When we come to consider the question, “ What have 
the discoveries made since the publication of Sir Joseph 
Hooker's ’Handbook of the New Zealand Flora,' in 
1864, added to our knowledge of phytogeography ?" the 
answer must be "next to nothing” Perhaps the most 
interesting thing in this connection is the discovery of a 
NO. 1572, VOL. 6l] 


number of Tasmanian species, especially on Stewart 
Island, in the extreme south The outlying islands, such 
as Macquarie, Antipodes, and the Kermadecs, have been 
more fully explored, but the results merely go to 
strengthen the previously conceived idea that the highest 
southern vegetation, like the highest northern, is very 
much the same all round the world 

With regard to botanical discoveries in New Zealand 
since 1864, it may be truly said that they are of com¬ 
paratively little interest Only one new generic type 
(Tetrachondra ) of a really distinct character has been 
found, and this is a minute herb, having the habit of 
Ttllaea* It is of anomalous structure, and has been 
provisionally placed in the Boraginaceic, though it has 
opposite leaves Two new genera have been proposed 
for species formerly referred, in part, at least, to the 
cunous leguminous genus Carmtckaeha* The differen¬ 
tial characters are chiefly in the form of dehiscence of 
the pods Perhaps the very rare and imperfectly known 
Sipkontdtum, allied to EuphrastOy deserves generic 
standing, but it is almost certainly a congener of Hooker’s 
section Anagosperma of Euphrana % which has recently 
been raised to generic rank. 

Coming to species, it is true that the number has been 
nominally increased by upwards of one third. In other 
words, more than 500 species of flowering plants have 
been proposed in addition to the 935 described by Hooker, 
but of these probably not less than a third will prove un¬ 
tenable For instance, in Ol*ana % Kirk retains thirty- 
four species, and reduces a dozen of the so-called new 
ones As compared with what was previously known, 
there are few striking plants among the recent discoveries. 
The majority of the new species belong to such familiar 
genera, of almost world-wide range, as Ranunculus , 
Epilobium, SenectOy Veromca and Cartx % and to such 
characteristic Australasian genera as Coprosnm t OUartOy 
Celmtsta, Carmtehaeha and Asteha. Among Australian 
genera, not previously found in New Zealand (as dis 
linguished from Australasian), new or old species have 
been recorded of Achnotus r Ltpatophyllum, Caleana 
and Calochilus 

1 have not entered into strict criticism of the late Prof 
Kirk’s work, because, had he been spared, he might have 
corrected errors and made good many omissions , but I 
may mention that the derivation of genenc names is 
partially given , the same of the native countries of in¬ 
troduced plants , several published names have been 
overlooked , and a key to the species of Oxahs is 
wanting 

The illustrations referred to in the opening sentence of 
this notice are to be issued in a separate volume. They 
will include the unpublished Hantaan copper plAtes of 
New Zealand plants, kindly placed at the disposal of the 
New Zealand Government by the Trustees of the British 
Museum. I may note in this connection that the 
Trustees have now made provision for the reproduction 
of the whole of the valuable collection of plates, about 
700 in number, engraved at the expense of Sir Joseph 
Banks, but never printed , and illustrating the botany of 
Cook’s voyages 

- In conclusion, I may add that Mr Hamilton's list 
of the flowering plants will be found useful, as it contains 
references to the place of publication, mostly in the 
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Transactions of the New Zealand Institute In conse 
quence of the want of a good botanical library, some 
species described in European publications are not 
included W BorriNt. IDmsiey 


ENCYCLOPAEDIA RIP L/C A 
Encyclopaedia Bibltca . Edited by Rev T K Cheyne, 
D D , and J S Black, LLD Vol i A to D Pp 
xxviii + 572 (London A and C Black) 

N this work we have an illustration of the fact that 
similar ideas spring up contemporaneously in 
different minds In the same year in which Dr Hastings’ 
“Dictionary of the Bible ” reaches its second volume 
extending to the letter K, we have the first volume of the 
work here under review issued to the public Both have 
their source and publishers in Edinburgh, testifying to 
the high interest which Scotland has ever shown in 
Biblical criticism and Biblical subjects. To us it appears 
that both works are very much on the same lines, though 
the writers of the articles arc for the most part different, 
and include those of other nationalities besides British 
It would be difficult to say why one of these works takes 
the title of an “ Encyclopedia" and the other of a 
“ Dictionary,” as the articles in both are equally elaborate 
and comprehensive Perhaps, in the case of the latter, 
the idea of a dictionary, as first contemplated, gradually 
expanded in the minds of the editors, and under force of 
circumstances, till it became merged in that of an 
encyclopaedia , the more recent work has had the 
advantage of starting with the more ambitious title 
Both works, however, have had their origin in the late 
Dr Smith’s invaluable “ Bible Dictionary,” which for 
many years past has been a companion to students 
of Holy Scripture But so great has been the advance in 
the critical study of the sacred pages, as well as in our 
knowledge of Bible lands, for which we are largely 
indebted to the labours of the committee of the “ Pales¬ 
tine Exploration Fund," that a new work embodying 
these investigations has become a necessity which the 
authors of both the Dictionary and Encyclopedia have 
endeavoured to meet 

In looking over the subjects bearing upon natural 
history and topography within the compass of this 
volume, extending to the letter D, we observe little that 
requires criticism The word 14 adamant 11 is considered 
to be corundum rather than the diamond, which was 
unknown out of India till the time of Alexander’s sue 
cessors , at the same time it is not impossible that the 
stone translated diamond in Exodus xxvm may have been 
simply quartz, or rock crystal, which is inferior in hard 
ness to either corundum or the diamond, and, therefore, 
capable of being engraved with the name of one of the 
tribes Needless to observe that the rendering into Greek, 
Latin or English of the precious stones of the Old 
Testament will ever be attended with much uncertainty 

The description of the Dead Sea by Prof Gautier is 
lucid and correct as regards its present condition , and 
we are glad to obs^fee that he gives no countenance to 
the view tftat the wafers of the Jordan once ran into the 
Gulf of Akabah, which would have required that their 
surface' n the position of the Dead Sea must have risen, 
not only to the level of the Red Sea and Mediter 
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ranean, which was the case, but higher by about 650 
feet , of this supposed high level there is no evidence in 
the form of old terraces in the Arabah Valley, as is the 
case with regard to the Mediterranean level. The geo 
logical changes which have brought about the formation 
of the Dead Sea basin may be looked for in a future 
volume, under the head of Palestine 
Under Deluge the various myths and legends found 
in countries widely separated are related in much detail 
by Dr Cheyne and Prof Zimmern That the Hebrew 
tradition, as contained in Genesis, had its origin in 
Babylonia there can be no doubt,as the late Mr George 
Smith has shown in his remarkable uork, “ The Chaldean 
Account of Genesis" (1876) But the question still re¬ 
mains to be decided - whether the original story had its 
origin amongst a myth-generating people or in the tra¬ 
dition of an actual physical catastrophe, such as a great 
inroad of the sea due to subsidence of the land in pre¬ 
historic times. This latter is the view taken by Lenor- 
mant in “Les Ongines de FHistoire," supported by Sir 
J William Dawson, and more recently by Sir Joseph 
Prestwich The Biblical story of the Deluge is necessarily 
restricted to the Euphrates Valley , but the more widely 
extended tradition seems to imply a more extended 
region wherein there was a submergence of the lands 
during the human period Of such submergence we 
have ample evidence in many countries, including the 
British Isles, Northern Europe and Scandinavia, the 
Nile Valley, and Western Palestine Such movements 
have left their vestiges in the high level gravels with 
existing shells, and are certainly of more recent date 
than the earl) Glacial stage, the close of which may be 
assigned as the age of man According to Dawson, this 
subsidence of the land after a period of high elevation 
brought about the extinction of pahcocosmic man, an 
inhabitant of caves, and a mighty hunter before the 
Lord, like Nimrod We must beware of watering down 
what is really founded on a histone basi9 in the Bible 
into legend When we find the patriarch Abraham 
treated “ not so much an historical personage as an ideal 
type of character, on the ground of the ‘dreamy, grand, 
and solemn 1 impression which this patriarch makes upon 
us,” we may well pause and ask whether this process of 
idealism is to extend to succeeding characters, such as 
Isaac, Jacob, Moses, David and the rest, and whether the 
whole of the Old Testament is not to be regarded in the 
same light as the 11 /bneid," the 41 Odyssey,” or 44 Paradise 
Lost" ? We protest against this extravagance of criticism 
Whatever may have been the mythical origin of the 
earlier chapters of Genesis, the historical narrative 
clearly commences with the call of Abraham, and tbe 
history of that “grand personage " claims to be treated 
with as much scrupulous deference as any personality 
of ancient history As Prof H E Ryle observes— 

14 the endeavour to find in Abraham’s story a philosophical 
description of abstract qualities seems to presuppose a 
stage of literary development to which the matenals of 
the Hexateuch can make no claim, and to desiderate a 
literary unity which those matenals emphatically contra¬ 
dict" 

With such exceptions as the above the work must be 
accorded very high literary merit coupled with wide re¬ 
search E. H 
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OUR BOOK SHELF 

Statistical Methods, wtih special reference to Biological 
Variation By C D Davenport, Ph D Pa vii + 
149. (New York John Wiley and Sons London 
Chapman and Hall, Ltd, 1899.) 

This little volume is a kind of “ Moles worth ” for the . 
statistical biologist Some two-thirds of the book are 
taken up with numerical tables (ordinates of normal curve, 
probability integral, gamma functions, squares and cubes, 
logarithms, Scc\ a brief introduction, giving an outline 
of methods and formula?, occupying only the first fifty 
pages. 

The idea is a good one, and the tables, collection of 
formula?, &c , are arranged in a handy form The intro¬ 
duction should, however, be subjected to revision before 
the next issue The sentence on p 19, “ Here x is 
the actual deviation from the mean expressed in the 
unit of the maximum,” appears to be an abbrevia¬ 
tion of“jr/(r is the deviation from the mean expressed 
in the unit of the standard deviation, and yjy 6 the 
ordinate in the unit of the maximum,” or some such 
sentence The y 0 on p 22 should be defined as the 
ordinate at the origin, not the mode , it is not the modal 
ordinate, e tf , in Type IV The methods of measuring 
correlation do not necessarily depend on the assumption 
that the frequency distribution is normal (p 30) The 
author does not appear to have fully grasped the physical 
meanings of correlations and regressions, as he speaks of 
them as interchangeable (p. 36), for the correlation co 
efficient always measures the approach towards a single 
linear law true for every case, and ranges only between 
± 1, while the regression coefficient measures the average 
alteration in one variable corresponding to unit alteration 
in the other, and may take any value. The word 
“ binomial,” on p 38, appears to be a misprint for bi- 
modal On p 33 we notice a lengthy method, quoted 
from Duncker, given for reducing the product sum , this 
should be replaced by the ordinary straightforward pro 
cess of reduction to the mean The definition of the 
probable error, on p 14, needs revision , it is not a 
measure of “ closeness of approximation to the truth," 
but of degree of unreliability 

In a subsequent issue the author might reconsider the 
question of retaining some sections New and untried 
suggestions of measurements and indices are, in our 
opinion, somewhat out of place in a reference pocket 
book These remarks apply to some sections of chapter 
1 and chapter 111 (“ Index of Isolation ”), Sc c , and from the 
same point of view the brief chapter v is hardly 
necessary 

The selection of tables seems very good , the only 
addition we would suggest is a brief table giving probable 
errors of the correlation coefficient 

Evolution of General Ideas By Prof Th Ribot 
Translated by Frances A Welby Pp xi +231 
(London Kegan Paul and Co, Ltd , 1899 ) 

Prof Ribot is a leading exponent of the newer 
expenentiahsm which, having mastered the lesson of 
evolutionist theories, declares for continuity through 
transfonuism All that he writes is lucid and suggestive, 
and the course of lectures here translated is a character¬ 
istic contribution to psychology 
A dissociative act of attention brings some one element 
in a presentation into high relief, while reducing the rest 
by impoverishment to a residual form This is abjtrac 
tion, and, where we have a fusion of abstracted resem 
biants, we get generalisation. These processes have 
three stages first, that to be found in brutes, infants, 
and deaf mutes With these we have the generic 

image, best known through the composite photograph 
We have what is sometimes called inference from 
particulars to particulars, and we have analogy But 1 
there is no use of the sign, no method involving sub- 
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stitution Second, a phase of mean abstraction, where 
the image is associated with the word, increasing stress 
being laid as we proceed upon the latter, though it never 
becomes a pure symbol Third, a stage of advanced 
abstraction, where the accompanying perceptual imagery 
is already symbolic, while At last there is no conscious¬ 
ness of any 

The second stage is introduced by a chapter on speech, 
which is of some interest The third 19 discussed in 
relation to Prof Ribot’s personal inquiries into types of 
ideation When asked for replies within a few seconds 
as to what they experienced when such terms as “ cause " 
and “animal” were suggested, more than a hundred 
persons gave answers, of which the visualisation of the 
printed word, the sound of the spoken word, and alleged 
vacuity were the farthest from unsymbolic picturing 
He seems not to have come across the“Je ne pense 
qu'en parlant * type His connection of the flatus wen of 
extreme nominalism with verbal imagery reminds us of 
his clever association elsewhere of Berkeley's idealism 
with visualisation In his insistence that symbolic or 
substitutional thought implies the actual existence of 
that for which it is substituted, he shows the dependence 
for him of psychological appearance upon a wider 
psychophysiological reality, ana effects the transition to 
a future treatment of the unconscious In a furthei 
chapter Prof Ribot traces the development of such con 
cepts in the algebra of thought as space, lime, cause 
Here, as m his account of the universal as such, he is 
handicapped by the exclusion of epistemological and 
metaphysical considerations A short paragraph would 
have shown the irrelevance of Kant’s apnonsm for a 
psychology such as the present The notes on meta¬ 
geometry are too short if they are to find a place at all 
Some of his terms trespass on other people’s rights, eg 
“the logic of images/ “schema.” The translation is 
well done, though probably “experiential" would be 
better than “expenmental” in more than one place 

H W B 

Handbook of Optics for Students of Ophthalmology By 
Prof William Norwood Suter, BA., MU Pp vm + 
209. (London Macmillan and Co , Ltd ) 

Optics A Manual for Students By A S Percival, 
MA,M U Pp x + 399 (London Macmillan and 
Co, Ltd ) 

Prof Sutlr gives a simple and yet clear account ot 
the science of optics, as applied to the most important 
problems connected with ophthalmology The study of 
the eye as an optical system has many points of interest, 
both for the physiust and for the medical student In 
many works on optics only scant consideration is given 
to this part of the subject, so that the book before us 
may be said to fill a recognised gap in scientific literature 
Its value would have been greatly enhanced, however, 
if measurements in connection with the various optical 
constants of the eye had been considered m greater 
detail Mr Shelford Bidwell’s researches on the formation 
of multiple images m certain circumstances, due to the 
cellular structure of the eye, might have been mentioned 
with advantage , but it is, perhaps, hardly fair to criticise 
a book of the dimensions of the one before us for errors 
of omission A serviceable index has been provided 
In a few cases, the descriptions might have been 
improved Thus, on p 42, line 7, the expression " the 
planes perpendicular to the curved surfaces” should 
read “ the planes tangential to the curved surfaces ” On 
p 37, line ro, the term “centre of the refracting surface ” 
might be altered, with advantage, to the “centre of 
curvature of the refracting surface " Mathematical ex¬ 
pressions such as the following (see p 44) are likely to 
cause unnecessary trouble — 




>50 


NATURE 


[December 14, 1899 


where the symbol F, isrnsed, in a single formula, to de 
note both the position of a point on the diagram, and 
the distance of that point from another point A With 
a few such exceptions, however, Prof Suter's book 
handsomely fulfils the purpose for which it was written 
The aim of Mr Percival has been to supply the 
reader, within reasonable compass, with such a knowledge 
of optics as would be of use to an ophthalmic surgeon 
The author farther expresses a hope that mathematical 
students may find it useful as an introduction to more 
advanced works on geometrical optics The subject is 
treated throughout, from a mathematical point of view, 
in a manner tnat leaves little to be desired An ophthalmic 
surgeon might possibly prefer to have the subject pre¬ 
sented less from the mathematical, and more from the 
physical point of view , whilst a student of physics would 
probably wish to see greater prominence given to 
experimental methods Lord Rayleigh's investiga¬ 
tion on the advantage of stopping out tne middle of a 
lens, in preference to its peripheral region, is not 
mentionca Further, the name of Helmholtz, is not men 
tioned in connection with the ophthalmoscope But the 
most serious blemish is the total absence of an index , this 
absence is particularly damaging to a book which, from 
its nature, should serve ns a work of reference The 
type and general structure of the book are otherwise 
admirable A few sentences, such as the following, 
could be improved 

“The first principal focus (F,) is the point on the 
principal axis where the incident rays intersect, or would 
intersect if produced, which emerge from the system 
parallel to the axis ” (p 253, lines 6-9) 

“The two nodal points are mutually the image of each 
other ” (p 253, lines 30-31) E E 

A Practical Inttoduction to the Study of Botany, 
Flowering Plants By Prof J Bretland Fanner, 
M A (London Longmans, Green and Co , 1899 ) 
Prof Farmfr’s work is that of an expert dealing with 
a science with the details of which he is thoroughly 
familiar, both as a student and as a teacher Its pages 
show the firm grasp that enables him to make clear even 
abstruse parts of the science, and that gives confidence 
to those who use the book with the care and close atten¬ 
tion that it deserves The plants employed as examples 
are excellently selected, and the necessity of verifying 
each point described upon the plant itself is constantly 
enforced The discipline and information gained by 
any one that works honestly through the course of study 
here planned out will be found most valuable as a sure 
base cm which to build up a thorough knowledge of 
botany The woodcuts are good, but might have oeen 
more numerous with advantage to those that use the 
book without the aid of a teacher In the absence of 
figures a beginner may, if unaided, find it difficult to 
obtain some of the plants named, though the selection 
has been very largely made from species that ought to 
be known to most people of ordinary education. The 
use of technical terms is restricted within due limits, 
and their meanings can be gathered from the examina¬ 
tion of the specimens in connection with which each is 
first employed The procedure to be followed in the 
examination of the specimens and m the experiments in 
physiology 11 simply and clearly explained, though here 
ana there one meets with evidences of haste or pressure 

Primeval Scenes, being some Comic Aspects of Life in 
Prehistoric Times ^ By Rev H N Hutchinson, B A, 
Illustrated by f Haasall and F. V Bumdge. 
(London Lamley and Co., 1899,) 

Tub drawings in this volume are similar in character to 
the amusing w Prehistoric Peeps" contributed to Punch 
by Mr E T Reed a few years aga In preparing his 
drawings, Mr Reed worked to produce striking effects , 
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and as there is artistic as well as poetic licence, he was 
justified in introducing into his pictures any objects 
which would appeal to the sense of the ludicrous. But to 
the mind of the paleontologist, a picture containing pre¬ 
historic humans in company with such old forms of life 
as Pterodactylus and Stegosaurus, and creatures which 
-had their origin m the artist’s imagination, appears a 
tnfle grotesque, though it may afford amusement to 
thousands of persons who do not understand the incon¬ 
gruity of the arrangement of characters depicted. 

In the present volume an attempt is made to combine 
instruction and amusement by representing creatures in 
various comical aspects which were possibly all seen by 
some of our primeval ancestors In other words, the 
drawings are in keeping with the discoveries of prehistoric 
archeology and the facts of geology Twenty scenes are 
depicted, and adjacent to each is a brief description of 
the chief characteristics The pictuies are, in the opinion 
of the writer, not to be compared as regards their divert¬ 
ing character with Mr Reed's inimitable sketches, and 
the descnptions which accompany them are of too 
general a character to call for criticism But the scien¬ 
tific accuracy of the drawings in so far as they represent 
animals which are known to have been contemporaries 
of man is certainly a ment, and for this reason the 
book is a suitable present for a boy with scientific predi 
lections and a lively imagination 

A Treatise on Surveying Compiled by R E Middleton, 

MlnstCE, and O Chadwick, M Inst C E Parti 

Pp xiii + 283 (London E and F N Spon, Ltd, 

1899-) 

This work seems to have had its origin partly out of 
consideration for the needs of surveyors whose home¬ 
training is too restricted to qualify them for colonial 
appointments, where a knowledge of geodetic work is 
required, and has in addition no less an object than the 
raising of the standard of qualification for English 
diplomas in surveying We are told that the Council of 
the Surveyors' Institute was approached by the authors 
and others interested in these matters, and agreed to 
adopt this text book if satisfied with it, but we are left in 
doubt as to whether it has received the approval of that 
body 

A general idea of the scope of the present volume may 
be gathered from the titles of the chapters, namely, 
44 chain surveying, optics, magnetism, &c., description 
and adjustment of instruments, traverse surveying, 
minor tnangulation , the plane table and methods of 
using it, levelling and contouring ” Geodetical and 
astronomical determinations, as well as marine, route, 
and other special surveys are left for the companion 
volume, so that the form of publication is well suited to 
the requirements of the two chief classes of students 
We find the explanations of the various instruments, 
processes, and principles sufficiently full and clear, while 
sound practical methods of making and entering observa¬ 
tions and presenting the final results are given through¬ 
out No particular originality is claimed, but the special 
ment of tne book lies in the great care with whicn the 
compilation has been made, and the thoroughly practical 
spirit which pervades it rt certainly mokes a good bid 
fora place among standard text boolts 

The X-Ray Case Book01 Noting Apparatus^ Methods 

and Results By David Walsh, M D (London 

Bailli&re, Tindall and Cox, 1899) 

Forms are provided for recording the electrical and 
photographic conditions under which Rfintgen photo* 
graphs or medical and surgical cases are obtained, and 
for the entering of notes on the points brought out by aa< 
examination of the photographs, or by visual observe 
ations with a fluorescent screen. FuU diagrams of tbe 
human body are given for convenience m recording 
observations. 
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LETTERS TO THE EDITOR 

^ The Editor ini net fold himself responsible for opinions ex 
pressed by his correspondents Neither can fo undertake 
to return, or to correspond with tfo writers of rejected 
manuscripts intended for this or any ether part of Nature. 
No notice is taken of anonymous communications ] 

Proposal* of th* Stockholm Fisheries Conference 

As one closely connected with scientific fisheries work on the 
North Sea, I cannot help taking a keen interest in the proposals 
that emanated from the Stockholm Congress, and in the cnti 
cims that have appeared in Nai urc on those proposals These 
criudsms have been decidedly adverse, and readers of this 
journal who take an interest in fishery questions and research, 
but who have not been in a position to obtain the knowledge 
necessary to judge fairly the points in dispute, will naturally feel 
somewhat perplexed over the difficulties that have arisen As 
the matter is of the greatest importance to Great Britain, with 
its large fishing industry, this perplexity is to be regretted, be 
cause it is very necessary that something like unanimity should 
obtain amongst those who have charge of affairs This 
unanimity will come with greater clearness on the points at 
issue, and in order to aid towards this clearness I would ask 
your permission to allow me to continue the discussion 

The criticisms on the proposals of the Stockholm Congress 
may be resolved into two portions—direct criticisms of an adverse 
kind on the proposals in part or as a whole, and counter pro 
posals which it is considered the British Government should 
accept in preference 

Under the first heading come the criticisms of Prof Herdman, 
and with them we may begin Prof Herdman considers that 
too much stress is laid on the hydrographical and metcorohigical 
work than on the biological. Two reasons may Ik given for this 
criticism Firstly, at the present time, the biological invest 1 
gallons of the fisheries in the North Sea are in certain respects in 
a more advanced state than the hydrographical and meieoru 
logical On such quest ions as those of migration, for example, 
many facts have been accumulated and theories founded thereon, 
but we are at a loss to follow up the investigations and lest the 
theories because trustworthy statistics of the meteorological 
conditions—direction of the surface and deep water cur 
rents, temperatures in different places at different depths, 
fluctuations in salinity, and so on—are utterly lacking 
Hence, biologists should really welcome this work, and not 
object to Its seemingly greater prominence This work, how 
ever, was not intended to hinder the further prosecution of 
strictly biological research, and here we come to the second 
reason for Prof Herdroan's criticism 

He does not seem to have fully appreciated the scheme pro 
nosed by the Congress under the heading of 11 The Biological 
Work H He says 11 Surely what we need most at the present 
time in the interest of more exact fisheries knowledge, is the 
nearest possible approximation to a census of our seas—begin 
ninjf w »tb the territorial waters. Most fisheries disputes and 
differences of opinion sre due to the absence of such exact 
knowledge The Stockholm report unfortunately says 

nothing to the point in regard to all this " 

Now, the Stockholm report states dearl) and definitely what 
li wanted, and how we are to obtain it Under “ Biological 
Work,” in addition to other practical recommendations for the 
taking of this “census,” under Parts I and II , III (a) and 
III (A), run t- 

•' It is desirable to collect uniform statistics of the number, 
weight, and value of the fish landed, of the means of capture, 
and of the persons engaged in the industry; for example, as in 
the General Reports of the Scottish fishery Board " 

44 It is desirable to collect material for the preparation of 
maps, showing the fishing grounds and the kinds of fishing there 
practised " 

Under “A.—The Hydrographical Work,” further recoin 
mendations are given under VL-X as to the taking of the 
“census.” As these recommendations are quite clear, and 
folly cover the ground of all research into the total numbers 
of fish, the varying numbers at different times and places, as 
well as the total quantities of the diffluent forms of fith food 
end their fluctuations at different places and seasons, It seems 
Impowlbie to ask for anything more. What more does Pfofc 
Herdmaneeeundet the word “census" ? 

That Prof, Herdman has not folly weighed the scheme pro- 
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posed is again shown in his statement, 14 Part of the report is 
called a programme of work, but it contains no definite pro 
gramme of biological work " It is needless to discuss this 
until we have Prof Herd man's conception of a 14 definite pro 
gramme ” before us, and then we shall be able to compare the 
two. If Prof Herdman can show a better, more definite and 
workable programme, It is only right that he should do so after 
passing such criticism on the other 

14 In my opinion," says Prof Herdman, 44 what we want is not 
conferences, or committees, or a central bureau, so much as boats 
and men, and work at sea ” This catches the eye at once as 
being eminently practical, but surely Prof Herdman does not 
mean that the Congress did not contemplate the use of 44 boats 
and men, and work at sea ”1 But he fetri evidently that an 
41 opportunity " Is being lost because the Congress has advocated 
the formation of the central organising body before starting to 
actual work But where so much has to be done, so many 
different studies to be organised, so many different arrangements 
and experiments to lie made, we shoula rather approve of the 
methodical and calculating arrangements of the Congress, even 
though for the moment progress 11 seemingly slow, just as we 
approved of the slow but certain progress of (general Kitchener 
to Khartoum 

As Dr Murray has ranged himself with Prof Herdman in 
his criticisms, and as his proposals can be discussed under those of 
Mr Allen, I trust he will not think it from disrespect that I pass 
on now to the points raised by Mr Allen These have been 
thought out witn great care, and one cannot but acknowledge 
his fair and generous method of treating the subject The 
general plan of the investigations is approved of, and only on 
minor points can there be differences of opinion The matter of 
the areas of investigations will assuredly come under re¬ 
consideration, as he suggests The only question—and the 
chief one—that will repay discussion, is that of the 44 central 
bureau ” 

Mr Allen recommends that the British Government, in order 
to give effect to the proposals of the Congress, should first of all 
co ordinate the work of the different stations In the British Isles. 
(Would this not harm their 14 originality " ?) When this is done, 
the 44 essential requirements" are a sufficient number of capable 
naturalists and sea going steamships efficiently equipped The 
experts of the different countries would meet once a yir in order 
toco-ordinale the investigations and insure uniformity of method 
This scheme is contrasted with that of the Congress, and it is 
maintained that the establishment of a “central bureau " is too 
elaborate and expensive 

Now, if Mr Alien had restricted himself to asking further 
particulars regarding the central 44 laboratory," one would have 
taken no exception to his remarks, but since he objects to 
what seems very necessary—namely, a central body to organise 
and keep the different researches and departments In actual 
touch with one another, to do the secretary work and look after 
the printing of reports, &c —one must turn and ask what he 
intends to put in its place Mr Allen surely does not think 
that a meeting of experts once a year 11 equally adequate ? 

Until Mr Allen unfolds this part of his scheme a little 
further, we may regard certain other aspects of it No one 
will deny that the co-operation of the vinous marine stations 
In Fngland for definite fisheries work would be of immense 
value, but why has this not been considered and done before ? 
Again, if this scheme were effective and less expensive than 
that proposed by the Congress, would the representatives of 
the other countries not have taken it into consideration ? These 
representatives have had much greater experience of fishery 
work than Mr Alien has had, and a much better notion there¬ 
fore of what Is needed, and it is unlikely that they would ask 
their Governments to pursue a course which is more expensive 
than another equally effective This 11 said wiLhout intending 
any disrespect Tor Mr Allen , it is merely drawing a compart* 
son between two experiences, and the comparison tdls against 
Mr Allen 

Again, is Mr Allen's scheme workable and adequate to the 
work that U wanted ? It should be remembered that Great 
Britain has not been asked to co-ordinate its various small 
marine stations, however desirable this may be. It has simply 
been asked to carry 00 a certain programme of work for a 
period of five years at least Tbs course of events, let us 
Imagine, will be somewhat as follows —The Scottish Fishery 
Board will be asked by Government to carry on a certain 
amount of routine hydrographical work, with the instruments 
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suggested and the methods proposed, at certain periods of the 
year over the area prescribed, also biological plankton invest! 
gallons similarly What extra expense this will be to the 
Board it is not for me to say , but with 1U staff and knowledge 
of the methods to be employed, the experience and equipment 
it has at its command, this will not be anything very great 
There is no necessity here for co ordinating, firsi of all the work 
that might be done at St Andrews, M illport, and Cranton These 
luces will carry on their own work in their own way, because 
lological research must always be acceptable But, if the 
fishery H<xird should desire any speoal work to be done at 
those stations, it has the staff, the knowledge of way< and means, 
and the funds at its disposal, and the work will be done 

England, unfortunately, is not prepared to the same extent 
It has no central body whose kn iwledge and experience of 
fishery work in thu and other countries could command the co 
operation of the different stations It is doubtful also whether 
the biologist! in hngland have worked on the methods suggested 
by the Congress If so, they lmve not yu published any 
results. They are so fir removed, further, from ihe centre for 
work, vie , the North Sea, that their work is formed on a differ 
ent plan , (hey have not the same aims, and they do not look at 
fishery problems as the biologists along the coasts of the North 
Sea do And it is a curious comment on this condition of Lng 
land, that on its hast Coast—from which as much fishing is 
carried on, and where the value of the fisheries U as great, as in 
all those of the other countries round the North Sea combined 
—it is curious that there is no station there which can adequately 
take up the work proposed and that a great part of this coast 
is ascribed to Holland as wirhin its area of investigation All 
this u said without intending any disrespect whatsoever to Mr 
Allen, but it comes to one's mind in reacting over his proposals. 

The co-operation of the marine stations In England would 
not remedy this. " A central bureau ' for England alone would 
require lo be established, with experienced trained men at us head 
Thu would take much time and money, and when Great Britain 
has been offered a "central bureau* of more power and value 
at a leu coat, there can be little doubt for which the Govern 
ment will decide 

Without intruding further upon your space by entering into 
the advantages of the organisation proposed by the Congress, 
and of co-operatiun with foreign countries, let me, in conclusion, 
exprnu my earnest desire to do justice to both sides If Prof 
Herdman can prescribe a belter programme of work, if Mr 
Allen can show a better organisation, then let us have them by 
all means The British Gmernment will then ha\e two definite 
schemes to consider, and if 11 finds it cannot decide between the 
two, then let us have two definite nval organisations, each 
doing its best with the means at its disposal to add lo the 
knowledge and power of our country Here we should be at 
one, and rivalry will not be tinged with envy or bitterness, but 
stimulate to greater exertions, and breed that respect and com 
monily of sentiment which springs from a common ideal and 
hard work well done II M Kyi a 

Naples, December 8. 

Supposed Daylight Leonids 

The interesting details referred lo by Dr W J S Lockyei 
(Nature, December 7) of a shower of Leonids having been 
witnessed by Miss jeans and others at Swindon, and by Mr £ 
Shaw at Aveley, in Essex, on the afternoon of November 15 last 
are corroborated by several other descriptions of a similar 
nature whuh recently apiwared in the newspapers. One of 
these referring to a later date, was published in the Liverpool 
E<ko of November ai, and runs as follows — 

"SIR,—Not having seen any account in the papers concern 
ing the arrival of the meteoric showers, I beg to stale that I saw 
them on Thursday afternoon, the 16th inst I first noticed 
them at is 15 s they were shooting in all directions and kept on 
until about 4 o’clock Then on Friday, the 17th, I again saw 
them at the same time *1 called the attention of several people, 
with the result that tlfey could also see them Owing to thi 
bright sky, one had to stare for a few seconds before perceiving 
the stars, as they were very dauling to the eye*. 

"Yours, &c., 

“ Liverpool, November so/ 1 "Mima \rdkn 

I need not quote any further descriptions, for there is not the 
slightest doubt that the objects were illusory and had nothing 
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whatever to do with the November meteors On November 15 
the radiant of the Leonids sets at a 30 p m , so that the 
observations of Mr L Shaw (quoted by Dr I<ockyer), Miss 
Arden and some others arc entirely put out of court, for we 
cannot have a shower of Leonids with the radiant below the 
horizon. 

The objects seen must have been purely imaginary, and they 
may be easily produced by bending the neck and gazing Intently 
for a few minutes at a bright sky I have observed many of 
these spectral meteor showers on occasions when I have been 
looking for Venus or some other object in bright daylight 
It is astonishing that if one calls the attention of people to 
imaginary phenomena of this kind and asks them to look, they 
will, in ninety nine cases out of one hundred, see the same thing 
and encourage similarly mistaken ideas ' Yet if we observe an 
unequivocal object, it is often very difficult to make others per 
ceive it and comprehend its character and the nature of the 
observation Fictitious objects are in point of fact often seen 
more readily and apparently under more convincing aspects 
than real ones, but this applies usually to inexperienced 
observers. 

In addition to the two reports of the recent shower of Andro 
medids mentioned in the last number of Nature, there is a 
third from Austria (Daily Chronicle , November 25) It appears 
that the astronomers of the Vienna observatory, watching the 
sky " from the beginning of evening up to moonrixe, saw sixty 
seven shooting stars, mostly from Andromeda. A magnificent 
fireball was also observed shining in the constellation Twelve 
photographs were taken ” W F DKNMNf 

Bristol, December 8 

Birds Capturing Butterflies 

kKtkKKiNG to the letters on this subject In your papers of 
September 28 and November 16, J can certify to the fact of 
robins chafing and catching large white butterflies on the wing 
and swallowing them whole In June we had ten robins coming 
freely to the hand for food, and thus had frequent opportunities 
of observing them daily My gardener and his son have 
witnessed thi lame habit of the robins Howard Fox 
Koiehill, halmouih, December 7 


VALVE MOTIONS OF ENGINES 
NGINEERS want a diagram which for any position 
of the mntn crank of a steam engine (the angle & 
which it make* with the inner dead point being given) 
shows at once, with sufficient accuracy for practical 
purposes, the position of the piston in its stroke, and the 
distance of the valve from its mid position This is a 
mathematical problem Men who are cunning in geo¬ 
metrical constructions ought to help the engineers , but 
hitherto they have not done so In the hope of enlisting 
their services I venture to put before the readers of 
Napurf the only easy construction with which I am 
acquainted It has never before been published, except 
to his students, by the inventor, Mr J Harrison, of the 
Royal College ol Science Until I became acquainted 
with this method, I used a very laborious method of 
working, which necessitated the drawing of sine curves of 
different periods as described in ray book on 44 Steam 11 
It will save trouble in expressing ray meaning if I 
assume a uniform rotation of the crank If we assume 
that the motions of piston and valve are simple-harmonic, 
a construction is very easy When the valve is worked 
directly by an eccentric its motion is very nearly S H , 
and in this case a construction, taking account of the 
shortness of the connecting rod, is easy 

But, as I have been trying to impress upon students for 
many years, when a valve is worked by any ordinary 
link motion or radial valve gear, the motion is not 
simple harmonic, there is a small octave or kick of 
twice the fundamental frequency, and if this is taken 
into account, as well as the fundamental S H motion, it 
will be found that higher harmonics are of very little 
importance Now in radial valve gears it is not at all 
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difficult to write down the values of the terms a, a, b, 0 
of the following expression from mere inspection of the 
gear In link motions it is more difficult at present, but 
we are already seeing our way to easy rules Here, 
then, is the problem which Mr Hamson has solved — 
Given the ratio of length of connecting rod to that of 
the crank Given that the distance of the valve to the 
right of its mid stroke (Fig 1) is 

y — c + a sin {#+fl) + A sin (20 + 0), 

b being small in comparison with a, show on a diagram 
the position of the piston and the value of y when 8 has 


For any value of 6 Make AOK * 6 , project K verti¬ 
cally to P , P shows the position of the piston, ep is its 
distance from the beginning of its stroke OK cuts the 
valve circle in Q The perpendicular distance QN of 
from dc^d' tay, and the part of it QM is the opening of 
the left-hand port to steam Similarly, in the out stroke, 
when the crank has passed through the angle aok' which, 
is greater than I80 15 , project k' to p' to get the piston 
position in the out stroke I-et ok' cut the valve circle 
in Q' , then the perpendicular distance q'n' is the distance 
of the valve to the left of its mid position (Fig 2), and 
q'u' is the opening of the right-hand port to steam 




Fk 9 —Valve shown In the middle of it'* stroke 
x y and X v are the la/s (sometime* called th* 
tUam lafx). 

x w and z r in the hi*ule lap* (sometime* 
cnllrd the exhmnxt 


any value further, the laps XY and xV (Fig 2) being 
given, show on the diagram the amounts of opening of 
the ports to steam, these being obtained by subtracting 
the laps from y or -y 1 

With centre C (Fig 3) ind radius CA orcA' representing 
the crank, describe the crank circle aba'b' Draw lien' at I 
right angles to aca' With centre on ca produced, and 1 
radius equal to length of connecting rod, describe the | 
arc BOB' Make angle coc,«= 0 -a and oc,— 2b We > 
give the name 14 false centre w (relatively to both circles) 
to the point o 

IN STROKE , 

Piston movinq towards chan* 



Piston moving away from crank 
OUT STROKE 

Fig x,—Mr Harmon * diagram •bowing position* of piston and valve 
wlwn crank maka* an angle $ with Inner daa i point The valve dis- 
placement to right of mid position (Fig a) being >, where 
< rB*c + «tln(# +a)+ £nin (•#+£). 

With centre c v and radius a, describe the circle dqd'q' 
Draw nCjtf making an angle with aa' equal to a Draw 
st parallel to dd' at a perpendicular distance from it 
equal to the lap xy of Fig 2 Draw s'T' also parallel to 
d D at a perpendicular distance from it equal to the lap 
xV of Fig 2 

Draw tangents at a, b, a', b' In the in stroke of the 
piston, when the crank moves from a to B to a', let us 
show on ef the positions of the piston, and in the out 
stroke, when the crank moves from a' to b' to a, let us 
show on eV the positions of the piston. 
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It is easy to sec how we get the openings of the ports 
to exhaust in exactly the same way Lines joining a 
with s T, s', T show the angular positions of the crank 
when admission and cut off take place In fact, we see 
that this diagram gives us the positions of the piston 
when admission, cut off, release and compression occur 
both in the out and tn strokes It gives us an easy way 
to study how changes in b and 0 enable us (even when 
the laps are equal) to balance, or even more than balance, 
the inequality of admission of steam on the two sides of 
the piston due to shortness of connecting rod. 

It is easy to see how such a diagram may be modified* 
for problems concerning cut off valves on the back of 
the main slide valve 

The same expedient of false centres may be used to 
show the velocity or acceleration of a slide 

In a modified diagram Mr Hamson sometimes lets 
the two circles coincide, using two false centres 

The solution is a close approximation to the truth m 
all the usual cases, because b is always small in com¬ 
parison with a John Perky 


INSECTS AS CARRIERS OF DISEASE 1 

T HE recent researches of bacteriologists into the r 6 lc 
played by insects as earners of infection, and the 
hunt after microbes to locate their natural habitat, is a 
necessary procedure before it becomes possible to enter 
on a scientific crusade against them In those diseases 
which may be caused by infection carried by insects, it 
is a more hopeful task to deal with the insects which we 
can see, than to deal with the microbe which lurks un¬ 
seen and unheeded At the same time, it is an uncom¬ 
fortable thought that insects which we have regarded as 
undesirable but harmless may be the cause of a serious 
illness 

The bacteriologist has now shown a fair sized category 
of diseases to be caused by microbes, and having arrived 
so far the hygienist steps in and wants to know firstly, 
what is the habitat of these microbes outside the human 
or animal body if they have one, and secondly, by what 
means they are conveyed to the body from their resting- 
place outside or from one patient to another ? 

1 M On th* R 4 U of Insects, Arachnids and Myriapod*, a* comers in ihr 
spread of Racttrlal tod Parasitic Duwam of Man and Animals. A critical 
and historical study M By Dr 0 H F Nuttall (from the Jtkms Htfkiru 
HmpiUU RqNrti, vol via.). 
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That certain diseases may arise from the “bites " of 
insects has been surmised long before the microbial 
origin of disease was known, many theories were 
naturally based on insufficient evidence because the key 
to the riddle had not then been found In some of the 
earliest records of epidemics any concurrent phenomena 
was thought to be the cause, thus the plague at Nimeguen, 
in Holland, in the seventeenth century, was said to be 
announced by swarms of insects and meteors 

All observations are of use, although in the light of 
present knowledge they may not bear the same interpret¬ 
ation as was originally put upon them , as a suggestion 
for investigation by expen mental methods they may 
serve a purpose 

Dr George H F Nuttall in this monograph has been 
at great pains to collect observations on the point from 
all sources, and has supplemented these with some 
experimental researches of his own 

Insects—using the term in its popular sense—may play 
a passive rdle in the propagation of disease It is 
obvious that flics, for instance, after soiling their bodies 
in contaminated matter, may afterwards infect articles of 
food, especially milk , and no doubt many cases of tvphoid 
fever are caused in this way In India, where typhoid 
fever attacks so many of our troops, the refuse matter is 
placed outside the camp, and it has been suggested that 
articles of food in the camp might become infected by 
dust earned by the wind when it blows from the direction 
of the refuse matter, but it is more than likely that 
flies earned by the wind play a more important part, 
for they would seek out tne food The same may be 
said of cholera , in fact, an instance is given where milk 
was left out in the open in a jail in India at the time of a 
cholera epidemic, and it became infected with the 
cholera microbe by means of flies, whereas milk left out 
in another yard where there were no cholera cases and 
which was separated from the other yard by a high wall 
did not become infected 

In playing an active r 6 U insects may conceivably cause 
infection by “ biting” after having “bitten” an individual 
suffering from an infectious disease or after feeding on 
contaminated substances, for instance, the body of an 
animal dead of anthrax. Experiments in this direction 
do not seem to have been very successful in the cases of 
bugs and fleas, which were the msect9 experimented with , 
but it was shown that anthrax and plague microbes do 
not survive more than a few days at most in the bodies 
of the insects Even if the “bite” of an infected insect 
is harmless, it might be otherwise if the insect were 
crushed on the spot bitten, and the place scratched ; 
such a procedure might be fraught with danger sup¬ 
posing the insect had recently been feeding on infected 
matter 

With respect to the tsetse fly disease in domesticated 
animals, there is conclusive experimental proof that the 
fly cames the micro-organism or hrcmatosme in this 
case from diseased to healthy animals. 

The ^nae, according to Manson, go through changes 
tn the stomach of the mosquito, ana finally make their 
way out into water in which the insects have died, 
ana man becomes infected by dnnking the water In 
this case and in malaria the insect seems to act as an in 
termedlary host to man The mosquito—of which one 
species, the anopheles, seems to be mostly conrerned— 
takes up the organism in the blood of the malarious 
subject, and, according to Manson, infects soil or water 
by dying in it, Rob and others, however, say it infects 
healthy persons by biting them after biting a malarious 
patient 

It is interesting to note that most of our previous 
notions as to the localities and time of year that malaria 
occurs, and the precautions adopted to prevent being 
attacked stiU hold good, mutatis mutandis , tor the 
mosquito theory C. B, S 
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ETHNOGRAPHICAL MUSEUMS L 

I N Nature of September 14, attention was called to 
the rapid progress of ethnographical mus e u ms m 
Germany, and to the unsatisfactory state of ethnography 
in our own country Since that time two things nave 
happened which confirm the view then taken ef the 
position of our national collections. 

In the first place, one of the distinguished keepers of 
the Museum fur Vhlkerkunde in Berlin has recently 
visited London, and has stated that the enlargement of 
the museum or its supercession by a completely new build* 
ing will be seriously considered in the near future When 
it is remembered that the Museum fUr VOlkerkunde is 
already so enormously superior to anything which we 
have in this country, that it stands absolutely in a class 
by itself, it can easily be guessed that the projected im¬ 
provements threaten to leave us in a position of inferiority 
positively humiliating For even as matters now stand, 
the German collections are nearly ten times as good as 
our own 

The second occurrence to which we have alluded, is 
the issue of a report upon European anthropological 
museums by Mr George A Dorsey, of the Field 
Columbian Museum, who made a tour of the principal 
European cities in the autumn of la9t year Extracts 
from his report have been published in the form of a 
short paper in the American Anthropologist for July, 
1899, ana it is therefore accessible to everyone who feels 
any interest in the subject 

Mr Dorsey begins by complaining that the collections 
illustrating the various branches of anthropology in 
Europe are all scattered about in different buildings. In 
London, if you wish to study man as an animal, you must 
go to the British Museum of Natural History in Cromwell 
Road, or to the Royal College of Surgeons p if you wish 
to study primitive art and industry, you must go to 
Bloomsbury In Pans you must wander from the 
Jardin des Plantes to the Trocaddro, and so on in other 
cities The great fields of anthropology arc nowhere 
adequately represented in a single building, and the 
advantages of concentration are lost 

After this preliminary condemnation, Mr Dorsey pro¬ 
ceeds to discuss several museums in detaiL He has a 
well merited word of praise for the Put-Rivers collection 
in the University Museum at Oxford, where the develop¬ 
ment of different branches of human industry may be 
studied in a manner impossible anywhere else. Coming 
to Berlin, he thinks that the Museum fur Vtilkerkunde 
contains the largest amount of ethnographical material to 
be found in any one museum in the world , and he is in¬ 
clined to believe that it possesses a greater number of 
specimens than any other two museums combined The 
one drawback is that, large as the building is, it has long 

E roved inadequate to the enormous expansion of the col- 
ictions, and is m consequence ternbly overcrowded. As 
we have already seen, this is an inconvenience which 
will in all probability soon be remedied. 

Of the ethnographical collections in London, our 
American critic has naturally something to eeyj After 
noticing that, from the ethnographical point of view, 
London, like Pans, is disappointing, he continues u The 
large hall [gallery] devoted to this subject in the British 
Museum is not well adapted to the purpose for which H 
is used, it is rather inaccessible, poorly lighted* and does 
not admit of a ready scientific classification of the otyects 
therein deposited Naturally, this hall contains many of 
the rarest and most valuable objects that have we beta 
obtained by any museum in the world , but owing to the 
causes already mentioned, and to the crowding- of the 
cases, it is practically impossible for the visitor id a short 
time to form any idea of the value of the collection. 
There are many rare and unique specimens, but; thp col¬ 
lection as a whole cannot be regarded as well illustrating 


December 14, 1899] 


NATURE 


155 


the various fields of ethnography It u to be re¬ 
gretted that the capital of a nation which embraces in its 
•domain «o many and such diverse peoples should not 
p o s s ess a museum which shows the ethnic characteristics 
of some of these peoples in an adequate manner * 

Mr, Dorsey has returned to his own country convinced 
that in the matter of the housing and exhibition of anthro¬ 
pological collections the United States have nothing to 
fear from comparison with Europe. He thinks that there 
is no building in Europe so admirably planned for museum 
purposes as the American Museum of Natural History 
at New York Here ample space for future expansion 
has been allowed on a scale unequalled in Europe, and 
large, well lighted and commodious quarters have been 
provided for storage and workrooms. He truly says 
that numerous workrooms with abundant light should be 
an essential feature of every museum It is clear that in 
the United States the study of ethnology is being pursued 
with the same enthusiasm as in Germany, and that it has 
succeeded in a similar manner in securing a large 
measure of popular support Viewed in the light of 
these facts, the conditions of things in Great Britain 
appears doubly deplorable 


NOTES 

Tun complimentary dinner given to Major General Sir John 
Donnelly on Tuesday, by his friends and former colleagues of 
the Department of Science and Art, is a testimony of the esteem 
in which he is held by all who have been associated with him m 
the work of the Department Sir John Gorst presided, and m 
proposing the health of the guest of the evening, he pointed out 
that In 1859, when Sir John Donnelly was entrusted with the 
control of the science branch of the Department, the total 
number of science students under instruction was 395, and the 
payments made on account of their instruct ion amounted to 
2000/ In 1897, the number of students in Departmental 
classes was 197,796, and the grants amounted to 169,000/ 
These figures form the best of evidence os to the growth of 
the work of the Department under Sir John Donnelly's ad 
ministration In addition to Sir John Gorst and Sir John 
Donnelly, among other speakers at the dinner were — 
Captain Abney, Major-General Festlng, Sir Norman Lockyer, 
Prof Rttcker, Sir George Gabriel Stokes, and Hear Admiral 
Sir William Wharton 

Dbs. Stevens and Christophers, of the Royal Society 
Malaria Commission, left Liverpool on December 9 for Sierra 
Leone, where they will continue their investigations on malaria. 
At Blantyre, in East Africa, where they were before, they gave 
more attention to investigating the relation of malaria to black 
water fever, which 11 very prevalent at that spot Many persons 
deny the connection between the two, but it is a point that still 
requires to be settled On the West Coast they will probably inves¬ 
tigate the disease from the point of view of the mosquito theory 

Prop Georges Lemoinb has been elected a member of 
the section of chemistry of the Paris Academy of Sciences, In 
succesrion to the late Prof hriedeL 

The following are among the lectures to be delivered at the 
Royal Institution before next Easter —Mr C Vernon Boys, 
six Christmas lectures (specially adapted for young people) on 
folds tat motion and at rest, experimentally illustrated, Prof 
E. Ray Lankeater, twelve lectures on the structure and class! 
ft fal ion of fishes, Dr W H Riven, three lectures on the 
senses of primitive man ; Prof. H H Tamer, three lectures on 
nk rfc rn astronomy, Dr Charles Waldstein, three lectures on 
recent exexvatkms at Argive Henram (in Greece), Lord 
Rxykigh, six lectures 00 polarised light The Friday evening 
m eeting s will begin on January 19, when a discourse will be 
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given by Lord Rayleigh, on flight > succeeding discourses will 
probably be given by the Hon C A Parsons, Prof J* 
Reynolds Green, Mr H Wanngton Smyth, Prof J H 
Poyndng, Major Ronald Ross, Prof Frank Clowes, Sir 
Benjamin Stone, M P , Prof J Arthur Thomson, Sir A. Noble, 
Prof Dewar, and other gentlemen 
An agricultural conference for the West Indies will be held 
at Barbados on January 6 and 8, 1900 His Excellency, Sir 
James Hay, K C. M G , the Governor of Barbados, has 
promised to meet the representatives at Bridgetown on Saturday 
morning, Tanuary 6, and offer them a welcome to the island 
Immediately after, the President (Dr D Morns, CM G) will 
deliver the opening address, and the business of the conference 
will begin A characteristic of the conference will be the 
presence of representatives of the leading agricultural societies 
in the West Indies By this means it ls anticipated that the 
conference will act as an educative agent of great value, and by 
enlisting the co operation of those practically engaged in agn 
culture, its deliberations will have wider scope, and the influence 
of the conference will lie more widely recognised The list of 
subjects to be dealt with covers practically every branch of West 
Indian agriculture. 

Ornithology has suffered a severe loss by the death of 
Arthur Cowell Stark, M B , who was killed by a Boer shell at 
Ladysmith on November 18 Dr Stark was an ardent 
naturalist, and specially conversant with South African ornitho¬ 
logy, having devoted many years to the study of the birds of 
the Cape Colony and adjoining countries At the time of his 
death he had just completed for the Press the first volume of a 
work on South African buds, which is to form a portion of Mr 
W L. Sclater’s " Fauna of South Africa.” Dr Si ark was in 
England during the past summer engaged in the preparation of 
his book, but returned to the Cape in September last, and pro- 
eeeded to Natal in order to continue his collections in that 
colony When war broke out he offered his services asavolun 
teer on the Medical Staff, and was sent up to Ladysmith by the 
last tnun that passed the Boer army Standing at the door of 
the Royal Hotel in Ladysmith, on November 18, he was struck 
by an exploded shell, and died shortly afterwards. Dr Stark 
was a graduate of the University of Edinburgh, and a well-know rt 
member of the British Ornithologists' Union 

A CongrRs international des sciences ethnographiques will 
he held in connection with the Pans Exposition, on August 26- 
September 1, 190a There will be seven sections, dealing 
respectively with general ethnology, sociology, and ethics; 
ethnographical psychology, religious sciences, linguistics and 
palaeography , sciences, arts, and industries, descriptive ethno 
graph y The treasurer of the organising committee is M 
Lee fere, rue Lecourbe, 54, Pant, and the general secretary, 
M Greverath, rue d’Athfcnes 3 bis, to which address foreign 
correspondence should be sent 

The essay on the scientific work of Lord Kelvin, contributed 
by Prof G F Fitzgerald to an elegant volume just published 
by Messrs. James MacLehose and Sons, Glasgow, is a master- 
piece of appreciative wntmg The volume contains a complete 
account of the celebrations on the occasion of Lord Kelvin's 
jubilee as professor of natural philosophy in the University of 
Glasgow , it is thus of particular interest to the many fnends 
who took part in the ceremonies, and to the scientific bodies 
who sent delegates and manages of congratulation. Preceding 
this report is Prof Fit^erald’s ereay, in which the nature and ng- 
ntficanceof Lord Kelvin’s contributions to science are described 
with such remarkable lucidity that every one interested in the 
program of natural knowledge would do well to read rt A 
striking photogravure of Lord Kelvin, from a portsalt taken 
’in 1898, forms the frontispiece, and a portrait is given 
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engraved from a photograph Ukeo in 1846 The volume wilt 
doubtless be treasured by Lord Kelvin’s many admirers, as a 
slight tribute of regard for the versatility of his genius 

Thb* British Medical Journal announces that Dr Yersin, 
whose name is well known for his researches on the plague, 
has been charged by the Government of Cochin China with a 
special minion to Java 

It is reported In Science that the Human Astronomical 
Society has finally given up its attempt to revise the Julian 
calendar The reason assigned for its failure by the Society is 
41 the impossibility of establishing an agreement Itetween the 
dates of the religious festivals appearing in both calendars M 

In connection with the Institution of Flectrical Fngincers, a 
number of local centres arc being established where papers will 
be read and discussed at the same time, or shortly after, their 
reading in London In Cape Town these informal meetings 
have been held for some time past, and advance copies of the 
Institution's papers have been read at them A meeting for the 
formation of a north eastern centre was to be held yesterday at 
the Durham College of Science, and the Council have recumJ 
a petition for the establishment of a similar organisation in 
Dublin 

Wk regret to see the announcement of the death of Mr N 
h Green, F R.A S An artist by profession, Mr Green was 
well known for his admirable astronomical drawings -especially 
those of Jupiter and Map*. On the occasion of the opposition 
of the latter planet in 1877 he went to Madeira, where he made 
u fine scries of drawings, a selection from which was published 
in vol xliv of the Memoirs of the Royal Astronomical Society 
A number of his drawing? of Jupiter were reproduced in vol 
xlix of the same publication, and he left behind him a long 
senes of unpublished lunar and planetary drawings. Mr 
Green was President of the Bn ish Astronomical Association in 
1897-98 

Thb Institution of Hectncal Engineers held their annual 
dinner on Wednesday, December 6, In the Hotel Ceal, Prof 
SlWanus Thompson in the chair Among the speakers was 
Lord Kelvin who proposed the toast of 11 Science ’ In the 
course of his remarks, he said —When the electric telegraph 
came into practical existence in 1837, when ten years or so later 
the first submarine cables connected F ngUnd arul the Continent 
of Europe, and when another ten years or so gaw the first 
Atlantic cable laid, electrical scicoce in all the Universities of 
Europe was in a very backward stAte compared with the position 
in which it is now A very great stimulus indeed was guen 
to its study from its application to electnc telegraphs, and 
especially to the great system of electnc measurements which is 
«o valuable now in pure science—a system which onginated 
certainly not among practical engineers, but among University 
professors. Gauss and Weber gave from Germany the founda¬ 
tion of the system of electric measurements, the benefits of 
which sr now «njoyed, and the first practical use of which was 
mode In connection with submanne cables. 


occur at the long established factory at Beaanfon, In France. 
The process of nitration of cellulose is the displacement of a 
few molecules of hydrogen by nitric peroxide. Thera are 
several varieties of pyroxyline which are obtained by using 
different mixtures of acid When the pyroxyline has been ob 
tained, it is placed in a cylinder with a mixture of alcohol and 
ether, the cylinder is then slowly revolved for twelve hours, 
with the result that the pyroxyline is dissolved and collodion is 
produced After filtration by forcing it through a sheet of 
cotton wool between calico, under a pressure of fifteen atmo 
spheres, the collodion u ready for use 


For the manufacture of artificial silk a pressure of forty to 
forty five atmospheres is required to force the collodion from 
the reservoirs to the spinning machines, which are constructed 
with pipes running on each side. Into these pipes are screwed 
a number of taps with a glass capillary lube fixed on the end, 
called a silk worm, through which the collodion is forced , Im¬ 
mediately it comes into contact with the air it solidifies, enabling 
the operative to take hold of the thread or nlk, aj it can now 
be called, and convey it to the bobbin From twelve to twenty 
four of these threads are run together on to one bobbin, accord¬ 
ing to the size of silk required, as is the case with natural silk 
After the silk has been dried it is very inflammable and quite 
unfit for use in textile goods, therefore, a process called deni 
iration is next earned out, which reconverts the product into 
cellulose One of the uses of the material is for mantles for the 
incandescent gas light, it being found that the salts of the rare 
metals can be mixed with the collodion with greater economy 
than with any other thread Large works are in operation at 
Besan^on, in France, producing 7000 lbs. weight per week | but 
the demand is so great that extensions of the works are being made 
in order to enable them next January to produce 2000 lbs. per 
day The production at Sprietenbach is 600 lbs. daily Other 
factories are about to be established in Belgium and Germany 

Mkvhon is made in Science Abstracts of a method of thaw 
ing water service pipes by means of electricity, successfully 
used m Canada. The frozen pipes are (hawed by passing 
alternating currents through them A pressure of twenty to 
fifty volts is used, obtained from a portable transformer con¬ 
nected with the street mams. A current of aoo to 300 amperes 
is passed through the frozen pipe until (he water flows freely, 
which usually takes place in a few minutes 


In 1894, Prof van der Waals found a remarkable property 
of the molecular potential function occurring in his theory of 
capillarity, namely, that if a constant coefficient be left out of 
account the potential of a homogeneous sphere at an external 
point is the same function of the distance from the centre of 
the sphere as if the whole mass were concentrated at the centre 
Dr G Bakker, writing in the Proceedings of the Roya 
Academy of Sciences of Amsterdam, now investigates the moat 
general form of potential function possessing this property, and 
he obtains for the potential at distance r the form 
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A PAPER oil the manufacture of artificial silk or liutro 
coUrIon was read by Mr Joseph Cash at a meeting of the 
Society of Arts on December 6, aitf is printed in the fottrnal of 
the Society A public company for the manufacture of this 
materinl by the Chardonnet process has been formed in England, 
and the factory wil^ be capable when filled with machinery of 
producing 7000 lbs. of artificial silk per week The first stage 
of manufacture Is the nitration of cotton or wood pulp producing 
pyroxyline, discovered by Petaue in 1838. The greatest care 
must be employed in conducting this operation, as it is the most 
important one la the whole process , mi stakes sometimes even 
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For the potential function required in the theory of capillarity 
Dr Bakker remarks that B = o. The author further investigates 
whether it is possible to obtain a potential differing in form 
from the Newtonian potential and satisfying the further con 
dition that the potential is constant throughout the interior of 
a spherical shell It Is found that a solution exists, but as the 
expression for the potential function Involves the radius of the 
shell, the result is in no way contradictory to Laplace’s con¬ 
clusion that the Newtonian potential is the only potential 
which is constant throughout the interior of a spherical shall, 
irrespective of the site of Us radius 
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W* have recently received the ennui report for 1898-99 
of the Bacteriologist of the Government of India. The report 
deals chiefly with expen meets on Rinderpest carried on in 
the laboratory at Muktesar, a preliminary note of which appears. 
The methods of protective inoculation that are used in South 
Africa are not convenient for a country like India, Koch's 
method of using bile from an animal just killed, requiring the 
slaughter of many animals, is contrary to the religious susciptl 
brinies of the people. The disease, which has been in India for 
centuries, seems to be of an endemic character, and not liable 
to spread with the same alarming rapidity as It does in South 
Africa, so it does not seem ail important to produce a very last 
mg immunity to check the disease in any particular locality 
Since the disease will probably have been going on for some 
time in a place before measures can be adopted, a rapidly 
immunising agent is desirable The serum method seemed to 
be the most fitted to the purpose, and it is this that is being 
tned It is a great loss that the laboratory at Muktesar, the 
only Government laboratory anything like properly equipped, 
has recently been burnt down, but we trust no time will be lost 
in rebuilding it, India at the present time can ill afford to do 
without laboratories. 

Whether ants can hear is a question which has for some 
time been engaging the attention of Mr Weld, of the Iowa 
University, who has published an account of some of his expert 
ments, and the conclusions he draws from the same, in Science 
of November 24. He states that for many years it has been 
the accepted opinion amongst naturalists that these Insects are 
not endowed with an acoustic sense, at least within the 
range of sounds perceptible to the human ear This opinion 
is based upon the failure of experiments to show that 
even the loudest and shrillest noises produce the slightest 
effects on ants subjected to their influence This, how¬ 
ever, Is not the result of Mr Weld’s ex pen ments upon 
several American species of these insects. In one case an 
ant confined m a test tube was brought near a milled disc 
rotating in the air At each sound from this apparatus the ant 
showed unmistakable signs of agitation, quickly moving its head 
and antennse Again, when shnll sounds were produced close 
to a colony protected under glass, the ants instantly showed by 
their rapid movements ngns of excitement and alarm This 
leads tho experimenter to conclude that at least some (and 
possibly only American) species of ants are capable of perceiving 
vibrations, conducted through the air or other medio, which 
are audible m sound to the human ear He is, however, careful 
to add that this does not necessarily demonstrate that they hear 
in the strict sense of the word, but merely that they are 
capable of perceiving ordinary sound vibrations 

In the course of an article on the late Mr P H Gouc, 
published in the March number of the Journal of tho famaua 
Institute Mr Duerden has some interesting observations on 
recent changes In the fauna of that uland He first of all 
states that in spite of its being less abundant around country 
residences, the Indian mungoose appears to be as common as 
ever in the island, over 1400 head having been trapped on two 
estates in eight weeks. His next subject Is ticks, which have 
become a terrible plague in certain districts. Although they 
always existed, originally there appears to have been but one 
species In the island, but many others have been Introduced on 
foreign cattle and sheep. A few years ago a virulent disease 
broke out in the cattle, which was at first diagnosed as being 
allied to the well known “ Texas fever ” Subsequently the 
characteristic symptom of that disease were found to be 
absent, as were the well known parasitic organisms by which it 
is accompanied ; but there still seems no doubt that the bovine 
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epidemic is in some way connected with the pretence of 
myTlads of introduced ticks 

In a second communication to the same journal, Mr Duerden 
gives the results of the attempts to improve the sea-fishenes of 
Jamaica Unfortunately these attempts have not met with the 
success that was hoped for The two chief reasons for the 
failure—and they are amply sufficient—are, firstly, the amount 
of Corel on the sea bottom, which renders trawling impeac- 
11 cable, and, secondly, a general scarcity of fish, especially 
those of the valuable flat fish group [P/euroncctsdae) On one 
place where trawling is practicable, it was considered a remark 
able feat that a dozen small soles were taken in a da> There 
are no shoals of fish corresponding to those of the herring, 
mackerel, and cod of other seas , so that the whole outlook is 
gloomy in the extreme 

The American Naturalist for November contains the fifth 
instalment of Messrs Cow stock and Needham’s important con 
tnbutions to the study of the structure of the wings of insects, for 
the details of which we must refer our readers to the memoir 
itself 

Messrs Priedlander and Son, Berlin, have just issued a 
catalogue (No 439) containing classified lists of liooks and 
I apers on crystallography 

Messrs Dawdarn and Ward have published the third 
edition of Dr P II P meraon's 11 Naturalistic Photography " 
The first part is concerned with the aesthetic side of photo 
graphy, but in the second part technique and practice are 
treated, and from it both amateur and professional photographers 
may derive sound philosophy and serviceable hints 

In the part just received (1899, It* Hnlfie) of the Sttxungs 
heruhte of the Niederrheinuche Gesellschaft fur Natur und Heil 
kunde zu Bonn, the most important papers are by Dr Max 
Koenucke on the spiral thickening bands in the conducting 
tubes of plants j and by Prof W Voigt on artificial regener 
ation In Planarla 

The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey {Mabacus rhesus % 9 ) from 
India, presented by Mr P G Stenning , a Lesser White nosed 
Monkey ( Cercopithetus fetauruta) from West Africa, presented 
by Mr R Caton Woodville, two Ilobbys {FaUo subbutee), 
capLured in the Indian Ocean, presented by Mr J II Ingram , 
a Picldfare (Tardus pifans\ British, presented by Mr Herbert 
Goodchild, a Delaland's Gecko (Tarentola delalandu) from 
Tenenffe, presented by Mr J Chappell, a Mozambique 
Monkey (Cercoptthecus pygerythrus) from Fast Africa, a Bee 
eater ( Aferops aptaster) t a Partridge ( Perdix cuserea), European , 
two Brown’s Parrakeets {P/atycercus browns ) from North 

Australia, a-Tortoise [Testudo Htgrtia) from the Galapagos 

Islands, three Blandmg’s Terrapins {Emys Standings) from 
North America, denoted, a Yellow-footed Squirrel {Saurus 
IttdovtctaHus) from Texas, a Tufted Duck ( Fuhgula errsta/a), 
European , two Common Scoters ((Edema nsgra) % British, 
purchased 


OUR ASTRONOMICAL COLUMN 

Orbit ok Pixih Satellite ok Jupiter —Prof E. E. 
Barnard has had the fifth satellite of Tuptte* under close obser¬ 
vation for some considerable lime aunng the oppositions of 
1898 and 1899 Although the increasing southerly decimation 
and the bad season in which the oppositions now occur make 
the satellite a difficult object, good measures have been secured 
on several dates. Tiaerand having drawn attention to the fact 
that the measures previously given provided evidence of the 
eccentricity of the satellite’s orbit (Comptet rendus % vol calx., 
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October 8, 1894), Prof Barnard decided to observe it aa con¬ 
tinuously as possible, to settle this question Tisserand’s remits 
indicated that the line of apsides of the latellite's orbit should 
also have a motion of + 88a° a year, or + 2° 42 daily, giving a 
complete revolution in five months. From the Lick measures 
he computed the semi major avis of the orbit to be 47**906, the 
eccentricity 0*0073, ami longitude of Penjove for 1893, Novem 
ber 1, — *-4* Prof Barnard's more recent measures enable 
him to revise these values, and hit results arc contained in the 
Aitrencmual Jcumai, No 472, On calculating the position 
of the satellite from Tiiserand*s value of the motion, a consider 
able error is found, and the daily motion of the apse line is 
probably more nearly + 3 ° 465 or 900* yearly, giving a complete 
revolution of the orbit in 4 9 months. 

An Interesting question that may also be settled by continued 
observation of the satellite is the dial dilution of matter at the 
equator of Jupiter itself, as the motion of the penjove of the 
mtclllte does not agree with that deduced from the actual polar 
compression of the planet 

During the whole of the measures half the held of view was 
covered with a piece of smoked mica, through which the bright 
limb of the planet was observed, and the distances measured 
from the limb afterwards reduced to the centre by previous 
measures of the planet’s diameter with the same instrument. The 
increased numlier of elongating measured gives a much more 
correct value of the period The value now given is 
Iih 57m 22647s., 

which Prof Barnard considers correct to one hundredth part of a 
second 

Partial Eclipse of the Moon, December 16 —There 
wiU he a partial eclipse of the moon, viuble at (rreenwich, during 
the early morning of Sunday uext, in respect to which the 
following particular* apply — 

first emitet with penumbra — loh 33 7m , with shadow = 

Iih 44 6ro 

Stctmd contact with penumbra - i6h 18 iro , with shadow- 

i$h 17 am 

Magnitude of eclipse (moon’s diameter - 1) ~ o 995 

First contact with shadow occurs at a point 66° from the 
north point towards the east, measured along the moon’s limb 

Last contact with shadow at a point 59" from north point 
towards the west. 

The eclipse is visible in Western Asia, throughout Europe 
and Africa, and in Eastern America 

Occui 1 ation OF Neptune, December i6 — There will 
be another occupation of Neptune during the early morning of 
Sunday, while the moon is still in thejjenumbra of the earth’s 
shadow after the partial eclipse The following are the 
particulars fur observers near London — 


| Sldercnl time. Mean lima. 


h QL h ITU 

Disappearance 9 18 15 36 f 158 118 

Reappearance 9 53 1 16 11 j 222 180 

°SS 2 i?ST&*}'«»* »— >« Mh 53 » 1* 

Limits of latitude, 90* N to 30" N 

Neptune panes the mendian of Greenwich at 13I1 40m , so 
that it will be well situated for observation of the occullation 

Meridian ofUnh krhal Time.— In the Rtvu* Scituttfyu 4 % 
Ser 4, vol 13 , a 526, M C Tondinl di Quarenghl summarises 
most of the evidence In favour qf and against the adoption of 
the meridian of Greenwich as the initial meridian for universal 
time. The chief objection is cited as a physical one, viz., the 
extreme uncertainty of the meteorological conditions, rendering 
celestial observations impossible on a Urge proportion of the 
days and nights thaeughout the year. The advantages of the 
■te at Jerusalem stifegested by the Italian Government are the 
superior observing conditions and the possibility of the district 
beam declared neutral ground, thus ensuring the permanence of 
theflutidn irrespective of political changes. A further advan¬ 
tage would be the posatbfliiy of establishing other subri 
diary stations at Intervals along the meridian. 
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TNE DEVELOPMENT OF GANGLION-CELLS 
AND NERVES 1 

r FHE results of this memoir largely are in keeping with 

A certain revolutionary changes in embryolqrical doctrine, 
with which the names of Klaatsch, Miss Julia Platt, Gorono- 
wltsch and others ore identified According to their views 
certain vertehrate structures, which have hitherto been 
genetically referred wholly or in part to the mesoderm, such as 
scales, certain cartilages, and even bones, are in fact directly 
or indirectly products of the outer Uyer of the embryo, the 
ectoderm or epiblast This is only a brief and very general 
Statement of tne tendency of their lines of lesearcn, and it 
may be added that us to the details there exist important 
differences between the different observers. It will not be 
needful to review all their conclusions here Our concern is 
solely with the aspect of the question presented to us by Dr. 
Goronowitach in his memoir 

Researches on the development of nerves and ganglia date 
back to Remak, whose conclusions as to their meaoolastic origin 
from the protovertebne or mesoblaatic somites were commonly 
held as recently as twenty five years ago About then date the 
researches of Balfour and Marshall, who maintained that these 
structures arose as outgrowths of the central nervous system, 
and that therefore they were epiblastic in origin 

Later on their conclusions were somewhat modified by Beard, 
in the discovery that the posterior root ganglia, both cranial and 
spinal, did not develop as actual outgrowths from the central 
organ, but that thefr foundations were to be traced to the deeper 
portions of the epihlast outside the limits of the future bnun and 
spinal cord It was also demonstrated that the cranial ganglia 
received additions from special regions of sensory epiblast, since 
termed by KupfTer " placodes,” on the level of the notochord 
and above the g U-clefts. Thus, for the sensory portion of each 
cranial ganglion two sources of origin could be identified, and 
the parts so derived were termed neural and lateral respectively. 
A few years ago Kupffrr added a third source, and described an 
“ epi branchial” ganglionic foundation as arising from it. 
Kupfier’s results were obtained in the lamprey, unquestionably 
one of the most difficult forms among vertebrate animals for the 
study of organogeny His results have never been confirmed 
by any other observer, either in the lamprey or in any other 
vertebrate 

Whilst it ts certain that his epi branchial ganglia have no 
existence In Elosmobranch fishes, it is also in embryos of these 
easily demonstrated how Kupffer fell into the error of supposing 
their presence In fine, had his researches been carried to 
sufficiently early “ stages " or phases he would have seen that 
his lateral and epibranchial ganglia merge Into one, the found¬ 
ation of a lateral ganglion 

Since Kupffer’s researches were fully published in 1894-5, 
embryologlcal investigation of the development of cranial and 
spinal nerves and ganglia has been put somewhat in the shade 
by brilliant researches into their comparative anatomy at the 
hands of Alhs, Dixon, Ewart, Fiirbnnger, Haller, Strong and 
F J Cole. Pages and pages might be filled in review of these* 
along with a critical digest of numerous other papers, embryo- 
logical and morphological, issued since 1885 Controversies 
have been waged as to the morphological nature of certain 
nerves and ganglia, as to tbeir mode or modes of development, 
and as to the way—apparently a simple problem, but by no 
means such—In which nerve fibres ante 

The work under review is only in a minor degree a contri¬ 
bution to a knowledge of the morphological nature of nerves, 

1 e in so far as it relates to the olfactory and auditory nerves. 
On the other band, It emphatically claims to furnish decisive 
replies to the two Utter questions, as to the mode or modes of 
development of ganglia and of nerve fibres. If the conclusions 
drawn by (joronowitsch from his researches can be upheld, it 
would seem to follow that the investigations of the past 
twenty-five yean—except those of Sedgwick—have been hugely 
In vain 

According to Dr GoronowUsch, what Balfour and Marshall 
regarded as outgrowths of the central nervous system, and 
termed M the neural ridges, ’ have nothing to do with the 
development of the cranial ganglia. The existence of thffir 
*' ridges" of cells he does not dispute, but he maintains that 
the component cells become resolved Into the surrounding mover 

J UsMMbchoBgva Obor dw ante Aakp d«r Knaiaioarrea M JVriW 
JM** f By N Ooconowitich NowmaxMteoirw da la B odS U IWpSriafa 
da KatauJiata da Momoo, T kvJ L. i, pp. 1 33. 3 pUto. 
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blast. The cranial ganglia take their entire origin from Kronep’s 
11 Ktemenspaltenorgancn M These structures were first discovered 
bp Frorlep, and independently bp Beard, who identified them 
as the foundations of the lateral sense organs, and termed them, 
because of their,genetic relations to the gill clefts, the “ bran 
dual sense-organs.” Moreover, as previously stated, these 
patches of sensory epithelium, the “ placodes ” of Kupffer, were 
shown to be the sources of ganglionic elements, forming the 
lateral ganglia. Goronowitsch has now, therefore, endeavoured 
to limit the cranial ganglia in their origin to these lateral 
sources alone 

Peculiar, though not confined to himself, ore the views main 
tuned bp Dr Goronowitsch as to the mode of attachment of the 
ganglion with the central organ, and as to the formation of 
nerve fibre In general 

In the solutions offered of these problems—which, of course, 
are reallp one and the same, to wit, that of the development of 
nerve—he places himself entirely on the side or A. Sedgwick 

The latter zoologist has maintained, without thus far illus¬ 
trating his thesis bp figures, that nerve fibres arise ih situ In the 
mesodermic reticulum, connecting together the various portions 
of the developing embryo and filling all the spaces between skin 
and central nervous system. 

The logical conclusion attaching to this view is that nerve 11 
mesodermal in origin This conclusion Goronowitsch does not 
hesitate to draw In his own words in literal translation he says 
(inter alia on p. 40) “ the nerve forming tissue of the complex 
nerve trunk is furnished by axial mesoderm ” 

Incidentally he, like Sedgwick, rejects the doctrines of His, 
Golgi and their followers, that nerve-fibres arise as processes 
of ganglion-cells. Naturally ' The two views are mutually cx 
elusive If nerve fibres arise in a reticulum of mesoderm or 
mesenchyme, they cannot also be processes of ganglion-cells. 

Whatever is to be said for the full acceptance of the process 
theory of His and Golgi, and whatever the ultimate fate of the 
germ layer theory, no fact in vertebrate embryology stands on a 
firmer basis than the origin of all nervous structures from the 
outer layer, the ectoderm or skin, and to fall back upon the 
mesoderm or its reticulum as the source of nerve appears to us 
a retrograde step to the embryological standpoint of tnirty years 
ago. 

While readily and willingly acknowledging Goronowitseh’s in 
dustrv and seal in working out this memoir, evidenced by the 
detailed and laborious description, the carefully drawn and 
beautifully lithographed plates, his main thesis must remain in 
abeyance until proof further and more convincing, that this 11 
so for representative members of each of the great vertebrate 
classes, can be brought forward 


THE UTILITY OF KNOWLEDGE-MAKING 
AS A MEANS OF LIBERAL TRAINING ' 


T*IIE subject on which I wish to addreis a few remarks to you 
A to day, by way of opening the fortieth session of our 
College, is the utility of knowledge making as a means of 
Ubenu training 

That the main work of the highest of educational insti¬ 
tutions should consist of original research, and that ability 
to make additions to knowledge should form the chief test of 
qualification for the highest academic distinction, may be mid to 
nave received world unde recognition , but the value of research 
work in institutions or departments of a lower grade has not 
been similarly recognised, and the tests for lower academic de 
grees and certificates do not, in general, at least formally, include 
a research tot I wish to bring to your notice some con rid era 
tlons which go to show that the work of all educational mititu 
tlons, from the highest to the lowest, should be, to aconnderable 
extent, at least, of the nature of original research—understand 
ing bv that term, however, the effort to make additions to our 
own knowledge, not necessarily to the knowledge of the race. 

In this sense we have all been engaged more or less in 
original research from our earliest years i and we probably 
a tt a ined greatly we et w in infancy than in youth or in later life 
The young child is completely cut off from all external sources 
of taformation j and it cpukf acquire no knowledge beyond a 
remembrance of c on fu se d sensations, if it did not possess the 
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power of “ putting that and that together ” and finding things 
out for Itself By applying this power, however, the child 
succeeds in bringing a large measure of order out of the chaos 
of sensations which it experiences. The method which it uses 
is the scientific or knowledge making method. It finds out the 
usage of a word, for example, by putting together various 
instances of us use, constructing a theory as to the meaning of 
the word, testing the theory by subsequent observation, and 
modifying the theory as experience widens—in fact, by subject¬ 
ing its experience to imagination, induction and deduction, and 
thus, as tne logicians would say, generalising such experience. 
How exactly the process ls earned out, even the New Psychology 
has not yet told ua But it certainly gets earned out somehow , 
and the result is a senes of bnlhant, though possibly to some 
extent sub-conscious, discoveries. The evolutionist would tell 
ui, perhaps, in his learned phraseology, that this phenomenon is 
a case of the ontogenetic recapitulation of phylogeny, by which 
he would mean that the young animal in learning its mother 
tongue passes in a few months or years through an epitome of 
the course of development for which the race required as many 
oeons Even so, the phenomenon does not lose its suggestive 
ness from our present point of view 
Whether it be because, when the mother-tongue has been 
acquired, the period of octogenetic recapitulation is complete, 
and the child brought thereby up to dote, or because it is then 
brought into communication with encyclopaedic friends, I cannot 
■ay , but certainly once the child is able to question its mysterious 
neighbours and to understand their answers, Its power of apply 
ing the scientific method rapidly diminishes, becoming weakened 
apparently because of the readiness with which information may 
now be obtained by simple appeal to authority But (hough 
weakened the power is not wholly lost , for it exhibits itself, 
more or less, in the study both of language and of natural 
phenomena, during the penod of tutelage between early child¬ 
hood and incipient manhood, and it comes into greater or 
smaller activity when the young man goes forth to engage in the 
work of life And what his degree of m et re u to be in such 
work as hu hand may find to do win depend, in no small 
measure, upon his power of putting that and that together and 
making knowledge for himself from hu own experience 
The value of experience in the direction of the work of life 
does not need to be established by aqgUmeut It has become 
proverbial But the connection of Hi value as a directing 
agency with the making of knowledge may need a few words of 
exposition That the mental process which enables us to learn 
by experience in later life is a knowledge making process—the 
same as that used by the child in acquiring its mother tongue, 
though perhaps more consciously performed—becomes obvious 
if we consider any particular kind of work in which men engage 
The merchant, to take a single case, in order that he may be able 
to foresee what kinds and qualities of the many articles in which 
he deals it will be desirable for him to have in stock, must watch 
the purchases of hu customers, and make mental note of their 
satisfaction or discontent The transactions are too numerous 
to be earned in the memory or to admit of written memoranda. 
If he is to make progress in judging as to what his stock should 
include, he must put related experiences together, weld the 
lessons he learns from them into general rules, and make these 
rules more and more accurate as time goes on And the same 
u true of many other questions which ne must settle for him¬ 
self Unless, in fact, he can generalise hu mercantile expen 
cnee, as a child generalises its linguistic experience, he must 
contioue to buy and sell with no greater intelligence than he 
did at the outset of his business career 
“ Till old timriencv do attain 
To ■umathliig Uka prophwlc strain, 


as Milton puts it, he can have no complete success. 

A similar statement may be made with respect to the 
phyrickn, the farmer, the investigator, the housewife, the 
artisan, the politician, the clerk,—with respect, in fact, to all 
rlstsrs of workers, whatever the form of work in which they 
may be engaged It may be made also, not only in regard to 
their main work, but in so fer as they may in addition be 
engaged in athletic, literary, artistic, political, social, religious, 
or any other effort, and whether that effort take the form of 
work or play In short, it is applicable to a greater os smaller 
efctent to at least she great bulk of the various forms of 
activity of which the lives of most of us art made up. The 
subject matter of experience, the material with which we must 
deal, Is different is dtifcraot ones; but there u one condition 


HO. 157a, VOL. 6l] 




i6o 


NATURE 


[December 14, 1899 


of success which Is common to them all,—the possession of 
the power of foreseeing , and there is one method of acquiring 
foresight,—the making of knowledge for ourselves from our 
own experience 

If this be so, it is obvious that this power of knowledge 
raakme should be raised to as high a pitch of efficiency as 
possible before we enter upon the active work of life Its 
growth, like that of all intellectual faculties, is slow , and the 
facility of its initial cultivation diminishes with advancing 
years It is hazardous, therefore, to postpone its cultivation 
until we me face to face with the problems of life, or even 
until wc enter upon the special study of the main work of life 
in the technical or professional school It should be cultivated, 
and cultivated with especial care, during the whole period of 
tutelage, whether it fie spent at the school only or in part in a 
department of libera) training of the college And in order 
that it may be cultivated, it must be kept in continual 
exercise 

I do not know that provision for the exercise of this faculty 
has ever been generally made, with full consciousness, in ulher 
school or college , but 11 can readily be shown that it was 
given far more exercise in the educational institutions of two 
or three generations ago, than it is in general in those of the 
present day 

The curriculum of the old schools, which is also that of the 
old fashioned conservative school of our time, consisted largely 
of classics and mathematical science (including natural philos 
ophy), its backbone being the study of classics , and while 
the study of mathematics, though an admirable discipline, is 
for the most part deductive in character, and thus gives only a 
limited exercise to the power under consideration, the study 
of language, and especially the study of I*aiin and Greek, gives 
it very abundant exercise Even if the study of a language is 
earned out with the aid of a grammar and ■ lexicon, » t with 
frequent appeal to authority, it involves continual putting 
together of instances of the usage of words and phrases which 
have come to our notice, formation of hypotheses as to iheu 
usage, and repeated modification of such hypotheses, after they 
have been brought to the touchstone of experience The 
lexicon, especially the lexicon of the old school, would give 
Utile more than a clue in many cases to the English equivalents 
of my, Latin words, the exact equivalents, whether words or 
phrases, being determinable only by a study of the context and 
a fruitful drawing upon experience And when we think how 
large is the number of words and phrases and const ructions, 
of the usage of which the student of a language is gradually 
forming more and more accurate conceptions, we see at once 
how abundant Is the exercise which this study prosides of the 
putting of that and that together The material on which the 
Knowledge making power is thus exercised, is of coarse of one 
kind, ana therefore in general of a kind quite different from the 
material on which it must be exercised in after life The 
exercise afforded is thus one sided and by no means complete 
But it is nevertheless exercise of the same intellectual power 
which we must later on apply to the more varied and complex 
material which life will afford 

While the study of the classics gave the student under the 
old regime considerable experience in the making of knowledge, 
the curriculum as a whole gave him both the key to his own 
literature and the literatures of Greece and Rome, and an intro¬ 
duction to the principles of the systems of knowledge which 
existed at the lime His stock of information we should now 
consider small, but it bore a {peat ratio to the whole body of 
available Information And it should be noted that such 
knowledge as the student had acquired, bad been acquired in a 
leisurely, thoughtful way, and largely by his own effort, and 
would thus have become a permanent possession 

The men of the schools, therefore, in those days, had acquired, 
besides facility of access to the great storehouses of human 
wisdom, two things of direct importance for success in the work 
of life—an outfit of Juiowledgi and the power of adding to it 
from their own experience They were consequently men of 
power, and were recognised as such And as it was the know 
ledge they poss es s ed that was the only readily recognisable part 
of their outfit, their knowledge came naturally to be regarded 
as the secret of their power 

It appears to be Bacon to whom the credit belongs, of having 
coined the aphorism “ Knowledge is power ” Iiso, to Bacon 
aho must attach the op p robrium of having perpetuated a false 
and vicious generaUeatlna However important knowledge 
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may be, it is not the essential condition of power It Is only 
one of the conditions A second, perhaps the first, U the 
ability to make knowledge, which may be developed in the 
acquisition of knowledge, but also may not No knowledge, 
no power would have been sound doctrine; Knowledge if 
power was false doctrine 

And while (he possession of knowledge is essential to power, 
it is not the possession of an outfit of knowledge at the 
beginning of active h'e that is essentuil, hut the possession of 
such outfit when it is wanted In the old days the world's 
whole stock of knowledge wm so comparatively small, that it 
was possible in the period of tutelage to get an outfit of its 
principles at least At the present clay the world’s stock is so 
targe, that the school and college can no longer furnish a 
corresponding outfit Vet the men of the present day areal 
little disadvantage on that account For as the volume of 
knowledge has increased, its accessibility bos increased also 
And thus, provided the student of to day has been trained to 
acquire knowledge, has been taught, in fact, the most important 
of the three R's, the art of reading with all that iheart of read¬ 
ing involves, he can readily provide himvclf at nny Lime with 
such informal j on as he may require Thus, nowaday*, it m not 
so much knowledge that is even one of the conditions of success, 
as a well developed power of acquiring knowledge 

It was largely on 1nc basis of Racon"s false generalisation *hat 
the fight was waged in later years between classics and the 
rapidly growing sciences The advocates of the introduction of 
science into the curriculum of the school and college, based 
their demand mainly on the importance for success in life and 
for general culture, of a knowledge of the laws of natural 
phenomena And their opponents, though relying largely on 
the excellence of the results achieved under the old system, met 
the utilitarian arguments of men of science by urging various 
minor utilities involved in the study of Latin and Greek* 
Neither party seems to ha\e realised, at least fully, the more 
profound utility which might be involved in both kinds of 
study 

The Introduction of science into the curriculum under tin* 
mistaken conviction could not but have unfortunate results. 
Its pnmar) effect on the study of classics was to diminish the 
time devoted to it But there was a more serious secondary 
effect, for, since knowledge was power, and as much know¬ 
ledge of Latin and Greek must therefore be acquired, if possible, 
as before, the student had to be subjected to a forcing process. 

Helps of all kinds consequently developed a vigorous, nay a 
rank, growth—elaborate grammars full of detailed information, 
lexicons giving all the shades of meaning that words might 
have, annotated texts removing all difficulties from the student’s 
path, even translations, fitly described in college slang as cnbs 
and pomes Fower of translating was acquired by the aid of 
such educationally illegitimate helps , but it was acquired to a 
smaller extent than formerly, by the student’s generalising his 
own experience and to a greater extent by the use of inform 
ation derived from authority The study of the classics con¬ 
sequently, first because of tne diminution of time, and secondly 
because the lime was no longer so well employed, came to 
provide a doubly diminished exercise of the knowledge making 
power The command of the classical languages, too, which 
was thus acquired, became for these reasons a less permanent 
possession , and the study of them no longer served to open up 
to the student, to the extent to which it had previously, the 
great literatures of the past 

Nor did the science study itself atone for the deterioration 
which Its introduction involved in the study of daisies. I need 
hardly point out that the method which is used in the making 
of knowledge in any branch of science, is the same as the 
method we must apply in making knowledge from the 
experience of eiemlay life Indeed, it gets the name of the 
scientific method, because, though it had been used by men in 
all aces in the learning of languages and in learning by 
experience of all kinds, it was first brought to the notice of 
logicians by the rapid development of science, which resulted 
from its systematic application to the study of natural phe¬ 
nomena Any single science, therefore, may be studied as any 
language may, so as to afford practice in knowledge making 
Language study has the advantage of affording a larger number 
of simple problems on the material of which tne student 
has the widest experience A science has the advantage 
of presenting problems with a greater range of difficulty 
on a material which Is in general more complex A 
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group of sciences has the further advantage over even 
a group of languages, of affording a greater variety of 
subject matter for the exercise of the knowledge making power, 
ana consequently giving the student practice in learning from 
experience under such different conditions as to fit him more 
completely for using his experience under the conditions of 
actual life* 

The combination of linguistic and scientific study, therefore, 
if both had been conducted by knowledge making methods, 
might have been expected to produce better results in the culti 
vation of the knowledge making power, than the study of either 
isingly But under the domination of the conviction that know 
ledge is power, science could not be studied in this way The 
main object for which h had been introduced into the curriculum 
was the provision of an outfit of useful information, and the 
study must be carried on, so as to provide as large an outfit as 
possible The obvious means of furnishing this outfit was the 
synoptic text book, an epitome of the latest results in any 
branch of science , and all that the student had to do, in order 
to possess himself of it, was to gel up the liook Clearly with 
this as his method he could not learn to use his own experience, 
but must become 

14 Deep \ ened in books ami shallow In hlmrtclf 

It is true, that when, after a time, the new science study was 
found to have become a mere getting up of bonks, the cry of 
11 Back to nature 1 " was raised \s Wordsworth put it 

*' Come forth into the light of thingv, 

Let Nature be your teacher 

\s a result, experimental demonstrations were tried , but they 
were found insufficient And now laboratory work has been 
introduced into school and college, and students are made, 
themselves, to cany out many scientific processes They are 
taught to use the balance, to venfy Boyle's law, to measure 
electuc currents to prepare gases, to analyse solutions, to dis 
sect frogs to classify insects, 10 use the microscope, to hunt out 
the names of plants But they are always shown how to do the 
things leqmred of them Ami thus, from our present point of 
view, this mode of coming into the light of things can lit of 
lilile avail hot while it makes the student's conceptions more 
vivid and the knowledge acquired more accurate and less 
transitory, and while it affords subsidiary training, e % of the 
hand and the eye, it gives but little additional opportunity of 
acquiring power in the making of knowledge Even such ad 
dilional opportunity as was at first afforded, when the student 
had no book to follow and was thrown to a certain extent upon 
his own resources, baa now been withdrawn bor it was soon 
perceived that a greater amount of ground could bo covered if he 
spent no time in working tilings out for himself And so the 
text book of laboratory work was devised, felling him exactly 
what to do and exactly how to do it (l Back to nature * ” has 
thus meant Back to books* And it could not have been 
otherwise For nnder the conviction that it is knowledge that 
Is power, practice in the putting of that and that together must 
appear to involve a waste of precious time 

There is another influence which has tended to strip the study 
of science of the high educational value which it might possess, 
via , the influence of the written examination Men or know¬ 
ledge under the old regime having been found to be men of 
power, it became desirable that they should be certified by com 
petent bodies. The degree and the diploma thus came into 
prominence , and the tests applied to candidates for them, when 
the candidates became numerous, took generally the form of 
written examinations Now it is quite possible to test in this 
way the possession of command over a language, of deductive 
power in such subjects as mathematics or philosophy, and of 
information on any subject But it is impossible to test by ex 
animations of (his kind, directly, the possession of the know 
ledge making power The making of knowledge, even in its 
humbler forma, u a creative process. It occurs only when the 
flash of imagination lights up the storehouses of experience 
and reveals the relations of Its accumulated observations. And 
u the wind bloweth where it listeth, so imagination does not 
become luminous at command Put even such men as barm day 
or Darwin into the examination hall and tell them to spend an 
hour in exhibiting on paper their aUHty to find things out for 
themselves, and they must almost inevitably fail It would, m 
fact, be no more absurd to ask a poet to exhibit true poetic in 
■pfaation, at a given date, than to ask a knowledge-maker to 
make knowledge 
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L, therefore, the possession of knowledge making power is to 
be tested at all by written examinations, it must be tested in 
directly And in some cases it can The exercise of this 
power in the study of a language, besides strengthening the 
power itself, produces a command of the language which is not 
otherwise attainable And consequently it is possible to test 
the acquisition of this power in linguistic stud), indirectly, by a 
skilful testing of the candidate's command of the language 
Its exercise in science study, however, produce' in addition to 
increase of the power itself, nothing but a stock of inform ition, 
which is rauen more readily obtainable from book' Ihe 
Requisition of the knowledge making power in science study 
cannot therefore be even indirectly tested l»y the written ex 
animation 

Now written examinations, when used either as the only 
tesla, or as the chief tests, for a degree or a certificate, must 
tend to encourage the acquisition of what they arc capable of 
testing and to discourage the acquisition of what they cannot 
test bor candidates soon find out what kind of work will pay, 
and they naturally confine themselves to it Hence if such 
examinations are used as tests lor degrees, while they may 
encourage the cultivation of the knowledge making power in 
linguistic study, they must discourage and repress it in Lhe 
study nf science 

And if this is the effect of written examinations generally, 
the effect is of course intensified when they are conducted by a 
central examining body bor tin central examiner, who sets a 
paper for, say, the schools of a district, can obviously find out 
even less about the knowledge making power of candidates 
than the examiner who can adapt his paper to the work dune 
m a particular school CeMruhxcd examining has serious 
evil effects of its own But apart from such effects, which it 
would be foreign to my subject to discuss now, it must exert 
a specially strong influence in repressing the cultnation of 
the knowledge making power, and in transforming the student 
Into Pope's 

41 bookful blockhead, ignorantly rend, 

I With JuoiU of learned lumber in but bead. 

A third difficulty with which the sound teaching of science 
has met, arises from the complex character of its subject matter 
To compare different usages of words, for example, one has 
but to turn over the leaves of a book , to compare instances of 
the occurrence of natural phenomena, the phenomena must be 
watched for or reproduced under varying conditions Know 
kdge making, therefore, especially in its early stages, finds 
more difficult problems m science than in language , and the 
voung investigator meets with greater hindrances to progress. 
The early investigators felt 1 hi'difficulty, and handed themselves 
together in societies in order to enjoy the suggestions and 
criticism of their fellows The science student ufcourse needs 
the helping hand still more , and the leacher must be aide to 
give the requisite aid in a judicious way He must be a 
knowledge maker himself, must have sufficient experience in 
the subject he is teaching and must be largely endowed with 
tact and common sense Unfortunately the old curiiculum 
furnished men with practically no experience of science, the 
new curriculum furnished men with little knowledge making 
power, and no curriculum could furnish the loci and common 
sense. The available leachen have thus in general been in 
competent And in the making of scientific knowledge, a pupil 
under an incompetent teacher must stick fast 
Competent teachers in classics on the other hand, have 
always Wn more readily obtainable And—what is of more 
importance—in the making of linguistic knowledge, a pjaotl 
under an incompetent teacher does not stick fast. He has the 
experience of his childhood to help him, is capable of exercising 
the knowledge-making power, wuhout the teacher's aid, on 
the familiar material which language affords, and in his effort 
to make progress, cannot help exercising it to a greater or 
smaller extent Let me draw special attention to this point, 
for the fact that in the study of language, exercise of the 
knowledge making power u not only possible, but in a large 
measure inevitable, even under an incompetent teacher, gives 
to language study a great advantage over science study, as a 
means of discipline In all educational Institutions, but especially 
in those of lower grade, in which, owing to their huge number, 
the difficulty of securing competent teachers is especially great 
The conclusions we have now reached may be summarised 
thus* — (1) Few of the subjects of the old curriculum could be 
studied without exercise of the knowledge making power # — 
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many of the subjects of the new curriculum can (1) The 
demand for useful information did not affect the old curriculum , 

- it ftenoudy diminished the exercise of the knowledge making 
power in the new (3) Written examinations might stimulate 
Mich exercise in the old curriculum ,—they could not but repress 
it in the new (4) Competent teachers could readily be secured 
for the old curriculum ,—they hare not generally been available 
for the new (O Incompetent teachers could not largely ex 
elude practice in knowledge making under the old curriculum 
they could not fail to exclude it largely under the new 
Obviously, therefore, the more intensely modem the curriculum 
has become, 11 the more linguistic study has been excluded 
and science study introduced, the less efficient in general must 
the curriculum have liecume, so far as practice in knowledge 
making is concerned 

If the above dftctmion is sound, any system such as our 
modem system, from which the method of investigation is 
largely excluded, must be distinctly inferior, as a means of pre 
paring young people for the work of life, to a system such as 
the one which has become old fashioned, in which it is given 
abundant exercise It is difficult, however, to establish an 
inferiority in a case of this kind from experience I 1 or in any 
Inal that may be made of the two »>stems ihfere must always be 
extraneous circumstances on which the burden of any observed 
inferiority may be laid On the present occasion I cannot 
take time even to sum manic such evidence as goes to show 
that the inferiority which is to be expected has been found to be 
actual I must content myself with a mere reference to the 
result of what 11 perhaps the most decisive of all the trials 
which have been made, vil, that mode In Prussia as to the 
relative educational efficiency of the Gymnasium, with its 
largely classical course, and the Realschule, with its largely 
scientific course Both institutions had been conducted with 
characteristic German thoroughness with respect to the training 
of teachers and the provision of equipment, and the written 
examination system had been applied in a non ctntmlised form 
Fxccpt in so far an tradition and the wider privileges of 
Gymnasium graduates may have led the more promising men to 
enter the Gymnasium, the two institutions seem (u have worked 
under equally favourable conditions. Vet when In iSSo, after 
a trial of more than ten years* the question of continuing to 
admit graduates of the Realschule to certain courses or the 
University of Berlin came up for discussion, even the scientific 
professors testified that for the work of their departments, 
mainly scientific research, the men nurtured in the Gymnasium 
had been found better qualified than those who had come up 
from the Realschule. The effect of tradition and privilege may 
have had much to do with this result, and the means of instruc 
lion in science twenty yean ago were of course not so elaborate 
as they are now But it is significant, that in the light of the 
present discussion, it was to be expected that for success even In 
scientific research, 1 e the making of new knowledge of natural 
phenomena, power of knowledge making, (hough cultivated on 
linguistic study only, would be of greater importance than the 
slock of scientific knowledge which it is the aim of the modem 
curriculum to afford. 

Our own experience in Nova Scotia ts less definite. We have 
not had the two systems running side by side, and can only 
compare the present stale of things with the past] and the 
companion is complicated by the fact that- the present state of 
things Is In many respects in advance of the past But there 
is no doubt that the country is lull of a deep and growing dis¬ 
content, which, though it finds vent at times In Til-grounded 
criticism, rests in the mam on a solid bads. The farmer, to 
take a single example, finds that the boys he sends to the High 
School tardy return to the farm. He blames the school, with 
its Latin and its multiplicity of sciences, and demands the pro 
vision of something more practical, such as the teaching of | 
agriculture There are probably many reasons why the farmer's 
boy does not return to the farm , but there can be little doubt, 
if my position » sound, not merely that he is not fitted, but 
that ne u actuallyun fitted, by his High School course, for the 
fanner’s work. The farmer must, above all things, be able to 
learn quickly and accurately from his own experience Hu 
boy* after poising Through an intensely modern curriculum, 
under the premur e of a centralised examining system, and under 
the guidance of teachers in whom, for the moat part, the colleges 
have failed to develop the investigating sprit and power, must 
almost inevitably be less able to make knowledge for himself 
out of bn own experience, than he would have been, had be 
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remained on the farm , while even that pan of tti targft Jack 
of acquired knowledge which bears upon agriculture MSMtunn 
sbt in general of inaccurate and ill digested epitomes of Mmfro, 
in which he has lltlle, if any, genuine interest The frdmfWt 
discontent is therefore probably justified j but he is wioof in 
the details of his criticism With the teachers who me at pm* 
sent available, Latin 11 the subject from which Ms bey will 
acquire, more than from any other, the essential power of 
putting that and that together Although it it tree that the 
usual synoptic study of the whole circle of the scien c es will 
make his boy neither a farmer nor anything else, It is aUo 
true that a more informal study, a knowledge making as 
distinguished from a mere information supplying study, of 
bodies and the changes they undergo, and of plants ana ani¬ 
mals, rocks and soils, would cultivate in him the power of 
using his experience, give him, not much perhaps, but certainly 
some real knowledge bearing on agriculture, give him the 
scientific experience requisite for the reading of agricultural 
books, and give him a living interest in all the operations of 
the farm Fruitful teaching in agriculture, however, is 1 m 
possible The teacher could teach it only If he were a some 
what experienced farmer himself, and even if he were, he 
could not teach it adequately to beings with such limited 

experience m boys. 

Nor is the farmer the only exponent of discontent The 
feeling of dfasatlsraction u general And if my position is 
sound it might be expected to he general For if our school 
discipline fails to cultivate in our youth the power of learning 
by experience, it fads to give them what is at least one great 
essential of success, not in forming merely, but in whatever 
form of work they may be called upon to undertake 

There is one other educational experience, perhaps specially 
characteristic ot our time, to which I should like to refer, vis., 
the frequency of the success of the self made man His success 
is usually attributed to innate ability, organising power, push, 
knowledge of men, and what not To my mind it is Isirgely 
due to a well developed power of learning by experience , and 
he owes that in great measure to the school of practical life in 
which he has had his training This school provides an 
entirely different curriculum from the one we have been con 
wdenng It furnishes its pupils with no outfit of information 
whatever, but compels them to hunt out for themselves such 
information as they may require. And instead of devising 
cunning ways of stopping the putting of that and that together, 
it compels Us pupils* by sending them early into active life, to 
cultivate that power for themselves. Many of them of course 
go down, for no helping hand Is extended to them, and the 
method is rough But many manage to obtain the knowledge 
they require, learn how to put the that and that of their ex 
penence together, and graduate, often, as we should say* wkh 
high horours, in one or other of the departments of active 
work They may not have been brought into contact with 
much that makes for sweetness and light, and may thus be 
deficient in literary and general culture, but for all forms of 
activity that demand the generalising of experience, their rough 
school has given them a training which is, in some respects at 
least, admirable Can we wonder then that the practical man, 
who rightly regards ability to tackle the main work of life as 
the moat important component of a complete culturs, and who 
sees daily the comparative helplessness of the products of the 
modem curriculum, decides to send his son as early as posdble 
to tbs school of practical life ? 

IQ notwithstanding the imperfect manner in which I have 
presented the value of the knowledge making power, you are 
convinced of its great importance, you cannot foil to be In* 
terested in the question How are we to secure its cultivation 
in the school and college ? 

We may dismiss at once the proposal suggested by what has 
been said as to the efficiency of the old fashioned school, that 
we should return to the classical curriculum, or, at any rats, to 
language, as the chief means of educational discipline. Such 
harking back, even looked at from our present point of view 
only, would be had policy, for two reasons, (i) bscsnse a com¬ 
bination of language and science study, 1/ both are p ro p ert y 
carried out, affords a for better training in know l e dg e-making 
than either singly, and (a) because, though an outfit of know¬ 
ledge of sdence, adequate for use In tbs work of Ufa* is no 
longer capable of being provided beforehand as- part of a oouise 
of liberal training, the aiquliitlon of power of acquiring know¬ 
ledge demands considerable scientific experience* A curieutom 
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of which science ii an important component, therefore, should be 
retained, provided the science as well as the language be studied 
by knowledge-making methods. 

No^Mufve stop to consider the assertion, made by eminent 
idandwl authorities, that m the school at least, such methods 
cannot be employed in science, or that they have been tried 
and have foiled Both assertions are sufficiently met lw the 
foct that under favourable conditions, they have been ined and 
have soecteded 1 But it must be admitted that knowledge 
making methodj could not be introduced generally witfa success, 
undo The prevalent conditions of the present day For so long 
as a large body of varied information is an essential con 
dllion of academic distinction, so long as the written examin 
at ion is Died ss the main test of proficiency, and so long as 
teachers their selves have not had the investigating spirit de 
velopcd in them, the school cannot cultivate the knowledge- 
making power in any large measure 
Reform, to be radical, therefore, must begin with the 
universities, and with the leading universities. They only 
can make the conditions for degrees what they please, and they 
only can hold the examiner completely in check The smaller 
univerntiea and colleges must, in the interests of their students, 
follow more or less the lead of their bigger sisters , and though 
Councils of Public Imtf ruction and other bodies which govern 
schools may be largely free to modify their curricula and to 
regulate their examinations, they cannot secure the services of 
teachers who are imbued with the Investigating spirit, until that 
spirit has become embodied in the universities. 

But while radical reform may not be possible at present, par¬ 
tial reform can be earned out even by a college such as ours, by 
its steering a middle course between encouraging the use of 
knowledge making methods and supplying the information dc 
mended by the larger universities, ana by thus cultivating the 

E wer and the spirit of investigation to as great an extent as may 
pooible under present conditions. Ana the reform thus 10 
sttgurated may be extended to the schools of its district, through 
the teachers supplied by the college, if the governing body of 
the schools is willing to co operate 

It is true that as the early investigators in science made 
progress without the complex and therefore coatly appliances 
which the investigator of to-day in general requires, so students 
can get an astonishingly large amount of practice in knowledge 
making with very simple materials, ana that consequently a 
knowledge making equipment Involves much smaller expendi 
lure than that which Is required by the up-to-date course. 
Nevertheless, even for practice in the making of knowledge 
which was made by others long ago. not to speak of the making 
of knowledge of a later date, or 01 new knowlege, our equip¬ 
ment is entirely inadequate 

There is lull another aspect in which we are deficient, 
via, in the working facilities afforded to professors That 
the profesKH of a scientific subject may cultivate the know 
ledge-making power in his students, he must be a know¬ 
ledge maker himself, and to do so in full measure he must 
be enabled to prosecute original research under favourable con 
dltions. His work may be humble, and its value may be com¬ 
paratively smalt, but provided Its value is real, U will belp him 
to kindle in his students the enthusiasm which springs from the 
conviction that the subject they are studying is a growing 
sulrject, and that it is possible for them to assist In its growth 
It 11 not therefore m the interest of the professors, but in the 
interest of their students, that I hold it to be the duty of the 
college to murpofanore both the time and the necessary outfit 
for research Giving them the requisite time means the provision 
of competent assistants. Giving them the requisite outfit means 
the provision, not necessarily by any means of completely 
equipped laboratories, but of books and other working appliances 
sufficient for at least a few lines of research 
At first sight the considerable expenditure which would *be 
required for this purpose, will appear to most of you to be 
expenditure on luxury; and possibly the benefit which a college 
derives from the foct that iu professors are known as original 
investigators, although undoubtedly great, may be of the nature 
a luxury But when we reflect on the importance of training 
all our young people to use their experience, and consequently 
of stimulating our college students, many of whom are to be the 
teachers of our youth, to acquire the knowledge making power 
in the highest pomible degree, It becomes apparent that 
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research facilities for our professors are not a mere luxury, but 
are necessary for the performance of thoroughly successful 
educational work 

I have referred so far only to what liberal training requires. 
In addition, it is desirable, especially from the point of view o* 
the provision of teachers of nighcr grade, that those of our 
students who have shown great promise of power m the making 
of knowledge, should, without leaving their own country, have 
ready access to the requisite facilities for research in any depart¬ 
ment in which they may wish to carry on special study In 
other words, Canada ought to have at least one university 
thoroughly eqaipped for investigation in all the main depart 
menls of knowledge—and I say one, because, however desirable 
such equipment would be in all, with our local art schools and 
agricultural schools and other technical schools undeveloped, 
the country cannot probably afford more than one And this is 
desirable, not in order that Canada may take her place worthily 
among other nations by contributing her share to the growth of 
knowledge, and not because of the material progress that might 
result from the advance of science, but mainly because the 
fruitful investigating work that would be conducted at a fully 
equipped university, would tend to foster the spirit of investi 
gation in all the colleges, and through the teachers they supply, 
in all the schools, and would thus tend to make even those who 
never enter a college better knowledge makers, and therefore 
more successful men, in whatever department of work they 
might be engaged 

It is for this reason that the young people of Canada are to be 
congratulated, even more than the institution immediately 
concerned, on the great strides which McGill University has 
recently been enabled to make towards complete equipment, 
and for the same reason, I may express the nope, in which I 
know you will all join, that she may soon acquire as thorough 
an outfit in all departments as she has already acquired In some 
If but one of our universities is to receive complete equipment 
at present, it is fitting that the one having Its seat in our 
commercial metropolis should be selected for the trust And if 
McGill University, regarding herself as the trustee of a rich 
endowment, held tor the benefit of the whole Dominion, is 
able to rise to the level of her opportunity, her influence will, 
at no distant date, be felt for good in the life work of every 
Canadian. 

The friends of our smaller colleges must therefore rejoice in 
the rapid enrichment of their more fortunate sister Neverthe 
less its first effect upon them has naturally been one of depres 
sion It is obviously impossible for them to do for the colleges 
in which they are interested, what McGill's benefactors are 
doing for her And, although in a country of such magnificent 
distances as Canada, it is obviously desirable that our young 
men should have colleges, or at least a college, provided for 
them in their own section of the Dominion, in order that as 
many of them as possible may enjoy the advantage of the higher 
forms of education, and alio that their own section may retain 
their services for its own development, those who have hitherto 
supported the smaller colleges naturally ask Is it worth while 
for us to make any further effort ? Indeed, are we jusnfied in 
encouraging our young people to attend the smaller colleges 
when a university so much more fully equipped is open to them ? 

Such questions receive their answer from the present dis- 
ciuaion Liberal training does not demand, as the provision of 
encydoptcdic knowledge does, that students should oc supplied 
with all the books and all the latest contrivances m all depart 
roents of knowledge, or even in any department It demands 
only, so >far as subpets requiring costly equipment are concerned, 
that they should have access to such equipment in the chief 
departments as will enable them to have sufficient and 
suffiaently varied exercise of the knowledge making power 
Complete equipment is requisite only in an institution which 
sims at fumlining opportunity for original research on all 
lines, in foct, at the making of specialists rather than the 
making of men Only a small part of such an equipment » 
necessary for, or can be used in, even the most thorough 
liberal training. 

It follows that the small college with incomplete equipment 
can furnish quite aa sound and thorough liberal training as the 
completely equipped nnivenity, provided it is not too small to 
supply the important training which college life affords, and 
proulfltd Us equipment, though comparatively small, is adequate, 
and consequently, that if both these conditions arc fulfilled, It is 
completely justified in inviting indents to trust their training to 
its care. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxtoRD —\ statute will be promulgated early next term 
with the intention of instituting degrees of Doctor of Letters 
and Doctor of Science The present statutes provide for the 
degree of Bachelor of Letters and Bachelor of Science, for 
which a course of special study or research, and a residence of 
two years, are required Several of these research degrees have 
been granted during the last four years. It is now proposed 
that tne Doctorate should be instituted, for which a candidate 
shall submit puldished papers or books containing an original 
contribution to the advancement of learning or science. A 
candidate for the degree of Doctor of Science must either be a 
Bachelor of Science of twenty mx terms standing, or a Master 
of Arts of thirty nine terms standing 

The B Sc degree has been granted to Mr 11 N Dickson, 
of New College, his dissertation consisted of a chemical and 
physical examination of the surface waters of the North Atlantic 
collected during 1896 and 18971 a °d contained 4000 estimations 
of the salinity 

The lecture list announced for next term contains those to be 
delivered under the newly instituted School nf Geography 

I)r John Scott Haldane has been reappointed lecturer in 
physiology for a period of three years 

The newly instituted John Locke scholarship in mental 
philosophy has not heen awarded 

The following alterrAtiu. subjects are recommended for the 
Johnson Memorial Prize in 1903 (I) periodic orbits t (2) 

meteors, (3) an investigation of the image of a star in a 
telescope as affected by the physical properties of light 
Dr J A IJ Murray, editor of the “New Bnglish 
Dictionary, ' has been appointed Romanes lecturer for 1900 
The annual grant of 300/ to the chemistry department of the 
University Museum has been renewed for five years, and the 
sum of 170/ is to be spent on cases for the Pitt Rivers Museum 

Camiirum k.“ Prof Marshall Ward has been elected a 
member of the General Board of Studies 

Mr Timothy Holmes and Prof W Burnside, B R S , have 
been elected Honorary Bellows of Pembroke College 
A Shultlcworth Scholarship in Butany and Comparative 
Anatomy will lie awarded at Cmus College in March next The 
value is 55/ a year for three years, and candidates must be 
medical students of the university of not less than eight terms' 
standing Application is to be made to the senior tutor before 
March 1 


Mr R 1 (11jv/khrook s successor as principal of University 
College, Liverpool, is Mr A W W Dale, Bellow and Tutor 
of Trinity Hall, Cambridge 

Sir Wili iam C Malijonai n, of Montreal, has founded a 
Chair of Geology for McGill University in ihat city, as a 
memorial of the late Sir William Dawson According to I lie 
terms of the gift, the income of the endowment will be paid to 
Lady Dawson during her lifetime, and on her death will become 
available for the maintenance of the new Chair 

At University College, Jxindon, a course of eight lectures 
dealing with the methods of spectroscopy especially in connec 
uon with the photography of the spectrum will be given on 
B'nday evenings, at 5 30, by Mr E C C Baly, commencing 
on January 19, 190a Among the subjects to be treated and 
illustrated by experiments are —The history of the determin 
at ion of the modern standards of wave lengths, the comparison 
of spectra and determination of wave lengths visually and photo¬ 
graphically with prism apparatus, the determination of wave 
lengths with the grating, and methods of producing emission 
ana absorption spectra 

A cop* of thp special report on the new department of 
agricultural chemistry of the University College of Wales, 
Aberystwyth, recently submitted to the Court of Governors, has 
been received The woik of this promising department of the 
College is earned oirin premises specially designed for the pur 
pose This accounts for the convenient arrangements for access 
and inter-communication shown upon the plan which accom 
panics the report The rooms ana the laboratory fittings give 
evidence that much care has been taken to design arrangements 
which will conserve the energies of the staff, and give facilities 
for good practical work by the students. 
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On Thursday last, upon the occasion of the distribution of 
prizes and certificates to the successful students of the Gold 
smiths' Company's Technical and Recreative Institute, New 
Cross, Mr Asquith made a few remarks on the work of 
polytechnic institutes in London He pointed out that in the 
metropolitan area, north and south of the Thames, there are no 
less than eleven institutions of this kind, with four or five subsidiary 
branches, upon which a capital expenditure of no less than 
500,000/, at the least, has been made, with an annual expense 
to those who promoted them of something like 130,000/, and 
with an attendance of no less than 50,000 students. The 
Goldsmiths' Institute Is not only one of the most flourishing 
among London polytechnic lnsiiintions, but in some respects It 
11 unique Unlike every other institution of ihe kind in 
Ijondon, it does no receive grants of money ciLher from the 
Technical Board of the London County Council or from the 
Central l*arochial Boundation of the City of London The 
whole cost, except the comparatively insignificant sum received 
from the students' fees, is di frayed out of ihe fundi of the Gold 
smiths’ Company 

This limes reports that the executive committee of the Agn 
cultural Education Committee has recently passed a senes of 
resolutions including the following —(l) That, m view of the 
importance of concentrating the control of agricultural and rural 
education in the hands of one Government department, it is 
expedient that all the educational work of the Board of Agri 
culture should be transferred to the new Board of Education , 
(2) that the staff of the new Board should include an adequate 
number of inspectors, well acquainted with the needs of the 
agricultural classes and the conditions of country life , (j) that 
the Board’s inspectors should be instructed to see that the cur 
ncula of rural hools arc differentiated from those of urban 
schools With regard to training, the committee think that 
provision should at once be made at certain of the teachers* 
training colleges for giving those students who desire it practical 
as well as theoretical instruction in subjects Iteanng on agri 
culture and horticulture, and that a special rural teachers* 
certificate should be awarded to those teachers who have gine 
through a full course of instruction, practical and scientific, in 
agricultural subjects. As to higher agricultural instruction, it is 
suggested that the Board of Bducation should encourage those 
county authorities, who have not yet done so, to provide, or to 
contribute to, school and experimental farms, and should inspect 
and report annually on such fat ms, that no more certificates for 
proficiency in the ■* principles of agriculture *' should be granted 
to persons who have not completed an adequate course of prac 
tical instruction , and that the courses for Schools of Science 
situate in countiy districts should be differentiated from those 
of urban schools of science by substituting instruction in agri 
cultural science and experimental agriculture for that in other sub 
jects. Another resolution suggests that, with a view to interest 
agricultural societies m the work of agricultural education, they 
should be supplied with leaflets, reports, Kc , to distribute 
among their members, who should be invited to vim agri 
cultural schools and experimental plots in their neighbourhood, 
and to discuss them at their meetings. 


SOCIETIES AND ACADEMIES 

London 

Physical Society, December 8.—Prof G Carey Boster, 
F R.h , Vice-l*resident, in the chair —Prof h P Thompson 
read a paper on obliquely crossed cylindrical lenses. Any two 
cylindrical lenses crossed obliquely ore optically equivalent 
to two other cylindrical lenses crossed rectangularly, and hence 
to a sphero-cylindrical fens. Owing to the difficulty of manu 
factu ring cylindrical lenses with the axes of the opposite faces 
in different directions, It becomes of importance to tne optician 
to be able to calculate the constants of the equivalent but more 
easily ground sphero cjhndncal lens. To a first appraxhna 
tion a surface of radius of curvature ” r” will impress upon a 

plane wa*c a curvature of tz 2 where “p" is the refractive 

index of Ihe material If we suppose an equiconvex cylindrical 
lens cut by two planes at right angles, the line of intersection 
of the planes passing normally through the centre of the lens, 
then tne sections or the lens will In general be portions of 
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olllpaeb. It ii possible, therefore, to write down in terms of 
the angle which one of these planes makes with the axis, the 
eouverglvity which would be Impressed by the tens upon plane 
waves travelling in these planes The effect of a second lens 
crossing the first obliquely can also be written down with re 
spect to the same two planes The joint effect of the two 
lenses can then be resolved along any two lines at right angles. 
Differentiating the expressions for these effects and equating to 
xero, we get the directions of maximum and minimum cylin 
dndty These directions are at right angles, and represent 
two lenses crossed rectangularly, which are the optical equiva 
lent of the original pair considered The sphero-cylindrical 
lens is then easily obtained From the mathematical expres 
sions Prof Thompson has deduced a graphical solution of the 
problem The author exhibited a convenient combination of 
two cylindrical lenses for giving varying degrees of cylindricity 
Let two lenses be ground, each being a mixed equi cylinder 
consisting of a concave and convex ground at right angles to 
one another on the opposite faces of the glass. Two such 
mixed cylinders, if rotated with equal motion in opposite 
directions, will give a varying cyhndnciLy of fixed direction in 
'pace. With the axes of positive cylindricity coincident they 
give the maximum , but when each is rotated 45°, their resultant 
is sera When misled beyond 45°, the resultant axis of cylin 
dncity Is negative in the fixed direction in which it was formerly 
positive —Mr T H Blakesley read a paper on exact formulae 
for lenses In this paper the author makes use of the definition 
of focal length with respect to magnifying power, which he has 
described in the Proceedings of the Physical Society for November 
1897. By this method the focal length of a lens combination 
is simply a line and not the distance between two definite 

S Hnts. Following the methods of his previous paper, Mr 
lakesley showed how iL was possible to determine accuratel) 
the constants of lens combinations, and pointed out practical 
applications to the racking of telescopes for camera work, the 
determination of refractive indices of liquids, &c —Prof W h, 
Dalby exhibited a friction dynamometer The torque to be 
measured produces a twist in a spiral spring, and the object 
is to determine the amount of this twist Side by side upon 
the shaft are two pulleys, one keyed to the shaft and the other 
fastened to the end of the spring The lead of one pulley upon 
the other, therefore, measures the twist Two other pulleys 
arc mounted upon a slide, and are joined up to the first ones 
by means of a continuous band similar to a Weston's differential 
pulley block When the shaft la at rest, the two pulleys on 
the slide are touching, but any motion of the shaft produces 
a twist in the spring, and therefore a lead of one of the shaft 
pulleys on the other This produces a separation of the *didc 
pulleys, which is proportional to the lead, and therefore to the 
torque, and so from a knowledge of the constants of the dynamo 
meter and its number of revolutions per second the power 
transmitted is at once determined —Prof S P Thompson read 
a note on an organic compound of great double refraction 
This substance is crystallised naphthaline, and it is 60 per cent 
more doubly refracting than Iceland spar It is exceedingly 
brittle, and therefore difficult to work into pnims. Any worked 
surface mast be at once covered with gloss to prevent subhraa 
tion —The Society then adjourned until January 26, 190a 

Zoological Society, November 28— Dr Henry Wood 
ward, F R.S , Vice President, in the chair —Mr Lydekker ex 
hibited (on behalf of Messrs. Rowland Ward, Ltd ) and re 
marked on a headless skin of a kob-like antelope from Lake 
Mweru, which he proposed to call Cobus smtihemam, after its 
discoverer, Mr F Smitheman He likewise exhibited the 
skull and boms of another kob, belonging to Sir E. G Loder, 
for which the name C vardom laden was suggested —Mr Old 
fiehl Thomas exhibited the skull of a baboon recently obtained 
at Aden by Messrs. Percival and Dodson. It appeared to repre¬ 
sent a new species allied to Papi* hamadryas, but distinguished 
by its small sue, the row of upper cheek teeth being only 41 5 
mm in length. It was proposed to be named Papta arabteus 
—Mr W, Seville-Kent exhibited, with the aid of the lantern, 
a series of slides demonstrating the utility of trichromatic photo 
graphy as applied to the correct colour-registration of biological 
subjects. Photographic transparencies re p r ese nting various 
species of plants and animals *ere included in the senes --Mr 
J S. Budgett gave a general account, illustrated with lantera- 
stides, of his recent expedition to the Gambia Colony and Pro¬ 
tectorate, undertaken primarily for the study of the habits of 
Psiyptervs Some living and spirit specimens of this fish were 
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exhibited, and remarks were made upon it, as also upon Pro- 
toptrrusi of which examples were likewise obtained Special 
reference was made to the antelopes met with during a tnp up 
the Gambia River to the end of its navigable waters, and spec! 
mens of the heads of those obtained were laid on the table A 
collectiontof Gambian birds was also exhibited —A communi 
cation was read from Mr L. A Borradaile, in which it was 
shown that both genera (Cotnobtia and Rifgus) of the Pagurine 
land crabs (CoenobUidae ) are hatched in the Zoaea stage —Dr 
W G Ride wood read a paper on the relations of the efferent 
branchial blood vessels to the ctrculus cepHahats in the 
Telcos Lean fishes, based upon an examination of specimens of 
sixty-one species lie demonstrated the great variation that is 
met with in the arrangement of the efferent vessels, and du 
cussed the possibility of utilising the characters as a means of 
arriving at a natural classification of the group —Mr G A 
Boulenger, 1' R.S , read a paper on the reptiles, batrachians 
and fishes collected by the late Mr John Whitehead in the in 
tenor of Hainan The collection contained specimens of fifteen 
species, embracing four species of reptiles, six of batrachians, 
and five of fishes Of these, two species of reptiles, three of 
batrachians, and three of fishes were described as new —A com 
mu meal Ion was read from Dr A G Butler on a collection of 
butterflies made by Mr Richard Crawshay in British East 
Africa. Sixty eight succies were enumerated and remarked 
upon, of which four were described as new —A second com 
munication from Dr Butler contained a list of a small collection 
of butterflies made by Captain Ilobart, of the Grenadier Guards, 
in the Nandi District of the Uganda Protectorate Of the 
seventeen species represented in the collection, one {tymothoe 
kobartt ) was described as new— \ communication was read 
from Mr J \ Johnson, containing a note on the habit and 
mode of growth of the corals belonging to the genus Phuro- 
cora lIt urn —Mr W E de Winton made some supplementary 
remarks to those published in the I'rocecdings for 1898 (p 900), 
on the moulting of the king Penguin ( \ptenodytespc/ntani/) now 
Lvingiin the Society s Gardens. 

Entomological Society, November 15 -’Mr G H 
Verrall, President, in the chair —The President announced 
the death of Dr C G 1 homson, one of the honorary fellows 
of the Society —Mr I J Walker exhibited four examples of a 
I species of CurculionuUc— Clcomn sulatostrts % taken on red 
sandy soil at Harr's Hill, near Oxford These examples, he 
pointed out, were of a reddish tint, harmonising with the colour 
of the soil on which they were found, and in marked contrast 
to that of normal grey specimens, some of which, taken at Dcat 
and Reading, he showed for comparison —The President ex 
hibited specimens of Ckersodromia Atria , which were found 
under sea weed at Brora in August 1899 —Mr (j W kirkaldy 
exhibited two species of Ifemiptera of economic interest, 
one a Pyrrochond— Dysdercus ctngulalus (Fabr ), Sent by Mr 
E E Green from Ceylon, where it was found Appearing in 
abundance on the cotton plants, the other a Psyllid — Alev 
rodteus dttgesn Cuckl , forwarded by M A Duges, who staled 
that it is attacking the white mulberries in Mexico —Mr J II 
Leech contributed part 111 of hh paper on Lepidoptera Hetero 
cent from Northern China, Japan, and Corea. 

Cambridge. 

Philosophical Society, November 13 — Mr Larmor, 
President, in the chair — Intumescences on Hibiscus vthfoltus , 
by Miss E Dale Hibiscus vilifokusb a plant which 11 common 
in the hotter parts of Asia, Africa and Australia. It is usually 
very hairy, but the hairiness Is subject to considerable variation, 
and the hairs are of several different kinds. On plants grown 
in greenhouses there are formed abnormal outgrowths of the 
epidermal and the subcpidermal tissue of the stems and leaves 
These emergences, especially on the leaves, usually bear stomata 
at their apices, and those on the stem are characterised by the 
formation of a cork cambium at the base of each, which cuts off 
the older outgrowths No traces of fungi or mites have been 
found, but experiments show that these outgrowths are not 
formed on plants in the open, where transpiration is more freely 
promoted Seedlings and cuttings from such plants devoid of 
outgrowths, wjien placed in a greenhouse, develop outgrowths, 
whjle seedlings from plants provided with them, and which 
themselves have developed them, lose them if transferred to the 
open It seems therefore probable that growth under glass may 
promote the production ol some actively osmotic body In the 
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young cells, and that the over turgeacence is expressed in the 
abnormal protrusions* Hence the kpplicanon of the name 
H Intumescences."—Note on the name Bmlamsgiossus, by Dr 
Hsrmer It was suggested that the species which belong 10 
Balanoylossus as restneted by Spengel should be placed in a new 
genus Bmlan 9 C€phaiM! t whose type species would be B kupff$r%, 
Balamorbstus should be dropped as a generic name, but may 
conveniently be retained as a semi popular designation in cases 
where it u not desired to restrict a statement to any particular 
genus of the £nteropneubla.—«The skeleton of AUroscUra com¬ 
pared with that of the Pharetromd sponges, by J J Lister The 
structure of Aslrotdera willeyana , the representative of a new 
family of sponges, obtained by Dr Willey In the Loyalty Islands, 
was described, and attention was drawn to the resemblance 
between its skeleton and that of some members of the Phare 
trotus, a group of sponges which are found as fossils in formations 
rangmg from the Carboniferous to the Cretaceous period It was 
pointed out that the resemblance between the skeletal elements 
formed within the living protoplasm of Asirotdera and the bodies 
formed by purely physical processes in the SL Cascian fossils may 
have a bearing on the problem of the mode of origin of sponge 
spicules.—Note on hypotheses as to the origin of the paired 
limbs of Vertebrates, by J Graham Kerr In a paper on 
hypotheses as to the origin of the paired limbs of Vertebrates, 
which was taken as read, Mr J Graham Kerr referred first to 
the two hypotheses which were predominant at the present time 
as explaining the ongin of the paired limbs—that which derives 
them from portions of a once continuous lateral finfold, and that 
which derives them from the septa lietween adjacent gill clefts 
The first portion of the paper consisted of a brief statement of 
these two views together wnn the fundamental facts upon which 
they real, followed by n critical examination of them in the light 
of modern research The author came to the conclusion that 
both views roust be looked upon rather as suggestive hypotheses 
than as scientific theories of the facts as at present known to us* 
He therefore ventured to bring forward a third view, confessedly 
a mere hypothesis, which seemed to him to have received very 
inadequate attention—that the paired limbs are homod) narootu 
with the somatic or true external gills.—Observations upon 
Fblyptenu and Prolopterus, by J S Budgett 1 wo distinct 
species of Polypterus occur in the Gambia, Polypterus lapradu 
and Polypterus setugalus } the latter was observed in captivity 
and also in the wild state The pectoral fins are distinctly organs 
of propulsion and not as in Tclcosts almost exclusively balancers. 
Polypteros uses its bilobed air bladder as a lung, and can survive 
an exposure to a damp atmosphere of twenty four hours The 
spiracle is used to emit the excess of air in ihe pharynx but not 
for the passage of water Both species migrate from the river 
to the flooded meadows in June and July and, spawning in 
August and September, return to the river in October and 
November 

F ms BURCH 

Royal Society, December 4 —Lord Kelvin in the chair 
As usual at the first meeting of the session, the President gave 
a bncf sketch of the work accomplished last session. Lord 
Kelvin then proceeded to discuss two physical problems, 
namely, the problem of the spinning top, ana the question as to 
the manner in which ether U affected by the motion through it 
of attracting and repelling points. Many mathematicians of 
the highest order had attamced the problem of the rotation of a 
rigid body of which one point is fixed | but the peculiarity of 
the spinning top was that no point was fixed until it settled 
into the so-called 11 sleeping 11 condition Mr Archibald Smith, 
m a paper published in the first volume of the Cambridge Math, 
fount (1837), seems to have been the first to have correctly 
considered the Question, Why does a spinning too rise to the 
sleeping state and then hit away again ? And no later malhe 
matician seems to have taken up this question at all Lord 
Kelvin nM recently worked out a simple case in which the 
centre <#gravny was constrained to move in a vertical line. 
The minimum angular velocity, for which the upright “ sleep¬ 
ing " motion was stable, depended in a simple way upon the 
curvature of the assumed hemispherical apex on which the top 
spun The second problem was a fresh attempt to reconcile 
the apparently opposite properties of ether which render it so 
mobile to miss motions through it and vet so sensitive to rapid 
molecular vibrations. Briefly stated, the idea was to have an 
intermediate link between the molecule and ether in the form 
of a “ doublet feeler " This doublet couriered of repelling and 
attracting points, which produced a pp ropriate strains in the 
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ether when themselves set in vibration by the vibrating mglecple. 
The Idea, however, gave no cine as to the nature of electricity 
and magnetism —In a paper on the rectal gland of the Elasaoo- 
branehs, Dr J Crawford gave an account of an investigation 
into the structure and function of this appendage In the dog fish 
and skate. The evidence was in favour of its being an excretory 
organ of the nature of a kidney —An obituary notice of Dr 
Charles Hayes Higgins, prepared by Dr Sydney Marsden. was 
read —Dr Noel Paton gave an account of further investiga¬ 
tions of the life histoiy of the salmon in fresh water fliis 
second instalment dealt chiefly with the fish taken in the 
months February, March and April, and the jgeneml coadu 
siofu agreed with those already drawn, the chief remit being 
that the migration of the salmon is regulated wholly by the 
question of nutrition The comparative scarcity of male fish 
caught prevented any certain conclusions being drawn In regard 
to them From a comparative study of the pigments Mbs 
Newbiggln had collected strong evidence In favour of Sir John 
Murrays view that the colour of the salmon was derived from 
the pigments in the Crustacea, which supplied directly or in- 
directly the chief food for these fish.—Dr Thomas Muir com¬ 
municated a paper on the climmant of a set of general ternary 
quadrics, Part u 

Mathematical Society, December 8 —Mr R F Muir 
head, President, in the chair The following papers were 
read —On the evaluation of a certain determinant, by Prof 
Crawford.—A special com of the dissection of any two triangles 
into mutually similar pairs of triangles by Mr Alex D 
Russell — Elementary proof of the potential theorems regarding 
umlorm spherical shells, by Dr Peadic 

Paris 

Academy of Sciencea, December 4.—M van Tieghem in 
the choir Justification of Fermat’s principle on the economy of 
time In the transmission of a luminous movement through a 
heterogeneous transparent isotropic medium, by M J Bouw 
nesq Researches on the phenomena of phosphorescence pro¬ 
duced by the radiation of radium, by M Henri Becquerel The 
rays given off by some milligrams of barium chloride containing 
radium were allowed to fall upon various substances, such as 
calcium and strontium sulphates, rabies, diamond, calc spar, 
fluorite, and hexagonal blende, in a Becquerel phosphoroscope 
When placed first in the dark, and then brought up to wltntn 
a few millimetres of the radiating substance, all those minerals 
which became luminous under the influence of the X rays, also 
became luminous under the radium rays ; hut ruby and calc spar, 
which only become phosphorescent under luminous rays, re 
mained dark There are, however, differences between the 
X rays and these new radiations. Thus a specimen of diamond 
which was brilliantly luminous under the action of radium 
did not become luminous when exposed to the radiatkm from a 
focus tube, and similar differences were noted for other sub¬ 
stances. The whole of the facts observed show that there is 
really a continuous giving out of energy by radio-active bodies 
— On the metallic compound radicals mercury derivatives, by 
M BertWlot Measurements of the heat of combustion ana 
formation of mercury methyl, mercury-ethyl, and mercury 
phenyl —Lactic acid, by MM Berthelot and Dellpine* A 
thermochermcal study of lactic acid, and lactones derived from 
it —On the explosion of potassium chlorate, by M Berthrilot 
If potassium chlorate is introduced suddenly into a vessel which 
has been previously heated to a temperature much above that at 
which decomposition commences, an explosion takes place, aa 
with picric acid under similar conditions, although under a slow 
heating potassium chlorate shows no explosive properties. The 
explosion produced is clear and sharp, although a little pro- 

E i, resembling a slow powder These facts give a 
ble explanation of the recant explosion of chlorate at SL 
is.—On the normal existence of arsenic in animals, and 
its localisation in certain organs, by M. Annand Gautier From 
a consideration of the uie of arsenical compounds as a specific 
in certain diseases, especially in anaemia and Basedow's disease, 
the author came to the conclusion that the activity of arsenic 
m such diseases must be to its forming a constituent part of 
some organs, more particularly the thyroid gland. A search 
for arsenic showed that it is proent as a normal constituent of 
the thyroid gland in weighable amounts In herbivore, carnivora, 
and in man. It is also present in smaller quantities In some 
other organs. In the normal state, there would appear to 
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be about t milligutt of arsenic in lay grama of thyroid 
gland Further research ahowed that if the gland is 
slowly digested at jS* In presence of acidulated pepsme 
sol at (on, the peptone formed contained no arsenic, the 
whole being concentrated in the residue of cellular nuclei — 
Research and estimation of minimal quantities of arsenic in the 
organs, by M Armand Gautier The tissues are warmed with 
pure nitnc acid (containing about one per cent of sulphuric 
add) until the whole is liquefied, then strong sulphuric acid is 
added and heat again applied, the oxidation being completed 
by the addition of nitric acid in small quantities. The liquid is 
diluted largely with water, sulphurous acid added, and hydrogen 
sulphide passed for some hours. After purification, the arsenic 
sulphide 11 oxidised and poured into a Marsh's apparatus.—M 
Georges Lemolne was elected a Member in the Section of 
Chemistry in the place of the late M Fnedel —Particulars of 
a destructive earthquake In the Moluccas on September 30, by 
the French Consul at Batavia.—Remarks by M Lcewy On the 
“Annales de rObserratoire de Toulouse."—Observations of 
the Leonids and BiAidt made at Athens, November 1899, 
by M D Egimtis.—On some properties of certain sya 
terns of circles and spheres, by M C Cukdiaid.—■ 

On the theory of groups, by M R. Baire —On dif 

ferentlal equations of the second order with fixed critical 
points, by M Paul Painlev 4 —Generalisation of a formula of 
(vauss, by M E. Busche —On the transformation of Abelian 
functions, by M G Humbert —Influence of the X rays upon 
the electrical resistance of Selenium, by M Perreau The X- 
raya were found to reduce the resista nce of selenium in a 
similar manner to light rays, the reduction caused by the 
Chabasd tube used being nearly the same as that caused by 
diffused daylight, or a gas flame at 1 5 metres. -On the proof 
of the fluorescence of aluminium and magnesium in water and 
in alcohol under the action of the currents from an induction 
coil, by M Thomas Tommasina.—Dissociation of potassium 
and ammonium lodomercurates by water, by M Maunci 
Francois. The decomposition of (NH 4 )I HciLHjO and of 
KI Hgl^sH-O 11 a limited one, and is reversible When the 
slate of equilibrium is attained, the amount of alkaline iodide 
present in the liquid is constant for a given temperature —On 
the heats of partial neutralmlion of carbonyl ferrocyanic acid 
compared with those of ferrocyanic acid, by M J A Muller 
Carbonjl'ferrocvanic and ferrocyanic acids are of the same 
order of strength —On some new combinations of benzene with 
phosphoric anhydride, by M H Giran —Preparation of tetra 
chloro- and tetrabromo orthoquinones starting from the corre 
■ponding tetrahaloid derivatives of guiacol and veratrol, by M 
H Cousin The tetrachloro-derlvative* of guiacol and veratrol 
are first hydrolysed by nitnc acid, and the resulting pyro- 
catechols oxidised to the corresponding quinones.—On a case 
of hysterical hemiplegia cured by hypnotic suggestion and 
studied by chronophotography, by M G Mannesco —Biological 
observations on Pertpahts captnns, by M E L. Bouvier — 
On the hybrid fertilisation of the albumen, by M Hugo de 
Vries,—Tne Cretaceous minerals of Aquitaine, by M Ph. 
Glangesud —On the history of the Jm valley, in the Central 
Carpathians, bvME.de Martonne.—On the vestiges of an 
ancient vitrified stronghold in the upper valley of the Dure 
(Puy-de D6rae), by M J Uselade 

Nxw South Walks 

Royal Society, September 6—The President, W M 
Hamlet, in the chair —" Sailing birds are dependent on wave 
power, 1 * by L. Hargrave The author points out that sailing 
birds passed most of their time over tne lace or ruing side of 
waves, and that by so doing they abstracted power from the 
moving water as the progress of the wave raised the air above 
it at a velocity proportional to its speed and slope He used 
Prof S. p Langley's results to show that the uplift of a 
moderate swell was amply sufficient to support a plane and 
keep it moving at about thirty five miles per hour in a calm — 
11 Some applications and developments of the pnsmoidal 
formula," by G H Knibbs. Starting with a demonstration 
that the prwnoidal formula was rigorously applicable to solids 
with pa ra ll e l plane ends, whose mantles were ruled surfaces, 
the paper showed how the volumes of series of longitudinally 
contiguous solids, with plane ends, and skew or warped—ruled 
quadric—surfaces on the other sides, could most conveniently 
l>e calculated. The determination of the volumes of solids 
whose longitudinal axes were plane-curves, or curves of double 
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curvature, was also considered, and It was shown that the 
pr i sm old al formula was also rigorously applicable to circularly 
warped solids, the centre of gravity in such changing Its position 
linearly with the distance along the curved longitudinal axis. 
When the change of the ceAtre of gravity of a right section is a 
non tineas function of the distance along the curved axis, or 
when the radius of curvature is not constant, the prlsmoidal 
formula Is not rigorously applicable The paper closed with 
suggestions as to the application of the formulce —Among the 
exhibits were twenty four mounted photographs, including a 
senes of photographs of aboriginals representing two types, 
male and female, a few illustrative of camp life and corroborrees, 
and a special senes Illustrating some of the details of an 
aboriginal Bora ceremony The photographs were taken 
and exhibited by Mr Chas. H Kerry, and afterwards presented 
to the Society 

Royal Society, October 4.—Prof T W E David, Vice- 
President, in the chair —Current Papers, No. 4, by H C 
Russell, CMG.KRS This paper began by calling atten¬ 
tion to the fact that dunng the yean 1896 and 1897 ihe preva 
lent winds over Australia and the Indian Ocean were north west, 
and that as a result, comparatively few current papers were re 
ceived, because the wind forced the bottles carrying current 
papers towards the south, and in this way prevented them from 
resting in the Australian Bight, the great dumping ground for 
bottles. It was also shown that during the past year north west 
winds had been few and light, while southerly winds had been 
frequent, and, as a consequence, current papers had been fre 
qucntly received On many days they came In pain, and on 
one day three current papers had been seen, which is the maxi 
mum for one day, and dunng the past year 105 had been 
received Referring to the drift of the disabled steamer Perth 
1 shirt, it was shown that the direction the steamer took was just 
that which the author had found to he the course of bottle 
papers, and that although the Perthshire was driven by many 
! winds, it would appear that the final result did not produce any 
deviation from the dnft line of that part of the Tasman Sea Re¬ 
ference was made to the unusual number of breaks in propeller 
shafts, and to the greater speed of current papers and the great 
number of violent storms, which the author thought all pointed 
to unusual energy in the sea and atmosphere, which may have 
caused the unusual strains on propeller shafts —Note on the oc 
currcncc of Glaciated Pebbles in tne Permo-Carboniferous Coal 
field near Lochinvar, New South Wales, by Prof T W F David 
These glaciated pebbles occur on a geological horizon over 1000 
feet below the level of the Greta Coal seams, whereas the hori 
zoni, where Mr W G Woolnough and Mr R D Oldham 
discovered their glacial pebbles, are from 1500 to about 2000 feet 
above the level of the Greta Cual seams. These glacial beds at 
Lochinvar are at the very base of the Permo Carboniferous 
System, and in general appearance closely resemble the Bacchus 
Marsh Glacial beds of Victoria, a locality where there is evidence 
of ice action on a grand scale over a wide area These last 
belong probably to about the same geological age as the beds 
near Lochinvar The height of the glacial beds at Lochinvar is 
about 200 feet above the sea, and the thickness of the beds prob¬ 
ably not less than 200 feet The pebbles were probably trans¬ 
ported by floating ice Those at Ixxrhmvar were carried to 
their pment resting place before the Greta Coal seams were 
formed, and those at Branxton some time subsequent to the 
.formation of the Greta Coal, m either case at limes when this 
part of the Hunter Coal field was submerged under the sea, as 
marine shells of Permo Carboniferous age occur immediately 
above the glacial beds. 

Astana dam. 

Royal Academy of Sciences, October 28 —Prof Stokvis 
in the chair —Prof Martin reported on behalf of Prof Behrens 
and himself on a treatise by Mr Fritz Noethng, entitled 
11 The mlocene of Burma." The conclusion of this report was 
adopted, viz. to insert this treatise m the rranseutwns of the 
Academy —Mr 1 L E de Bruyn read a paper on the relation 
between the mean sea level and the height of half tide The 
author proved that various causes, such as (1) the height of 
the flood tide, (2) the average sea level, (3) the time of yeaT, 
(4) the presence of drift ice, influence the difference between 
the aboye two average*, and he determined the amount of this 
influence in the case of the sea level at Dclbyl —Pref 
Bakhuis Rooeeboom presented Dr H J Hbrink's dissertation, 
entitled 44 On mixed crystals of sodium nitrate with potassium 
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nitrate and of sodium nitrate with silver nitrate," and made a 
communication on the subject He also read a paper on the 
nature of inactive car vox 1 me —Prof Behrens rean a paper on 
Isnmorphou* compounds of gold and mercury The following 
communications were presented for insertion in the Proceed 
lire? by Prof Kamerlingh Onnts, on behalf of Dr £ van 
L\erdingcn, jun , a paper on the Hall effect and the increase 
of magnetic resistance in bismuth at very low temperatures, 
by Prof Van der Waals, a paper of Dr G Bakker, entitled 
“Observations on Van dcr Waals’ molecular potential function", 
by Dr J P Van tier Sink, a paper on tiaal constants in the 
Lampong and Sabangbay , by Prof Jan de Vries a paper by 
Prof L Gegenhauer of Vienna, entitled 11 Ncuc Salze liber die 
Wurzetn der l'unctioncn C* (jr) 

Royal Society of SMences - The Nathrnhten (Malhc 
mafico physical Section), I’art 2, contains (he following memoirs 
contributed to the St>ciety — 

March 11 —hduard Kiecke J* ree electricity on the surface 
of Crookes tubes 

May 6 —II T Simon The law of action of the Wehnelt 
interrupts , and on rapid spark discharge)!. 

May M —O Wallach Researches (vn ) from the University 
Chemical Lnborator) (1) On sulntituted cy arm mules and 
thiocnrlmmides. (2) On phen>l And tolyl hutync acid (3) 
Conversion of pen lacy t lie into azntised hex acyclic compounds. 
(4) On mixed diarnamidu com|K>unds — H Liebmann Proof 
4>f two theorems on the determination of “ovaloids" by the 
measure of curvature or the mean curvature for all normal 
directions 

June 24 — J Orth Researches from the Gottingen Palho 
logical Institute 

July 22 -Eduard Riecke On the pressure within certain 
radiometers —A Schonflies On the distribution of stationary 
and non stationary points in certain functions of areal variable — 
K Wlechert Seumometnc observations in the Gottingen 
Geophysical Institute 

August 13 —O Wallach Researches (vm ) from the Uni 
ventity Chemical Laboratory (O On the oxidation of pinenc 
(2) On compounds of the fenchone senes. (3) Condensation 
products from hydro rubcanc, aldehydes and secondary bases 

August 28 — C liartlaub Preliminary communication on 
Che genera Marge lops ts and He mops is 
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THE COMING WHEAT SCARCITY 
The Wheat Problem Based on remarks made in the 
Presidential Address to the British Association at 
Bristol in 1898 Revised, with an answer to various 
critics. By Sir William Crookes, F R.S (London 
John Murray, 1899) 

HIS essay by Sir William Crookes, as will be 
remembered, called forth much criticism when it 
was delivered as the Presidential Address at the Bristol 
meeting of the British Association Now that it is re 
printed with additions, it may demand a more careful 
review than was possible at the time The general idea, 
it may be said, is by no means novel, and it is one which 
approved itself to commo n sense The population 
of the world and of different races in the world in¬ 
creases at rates which are more or less ascertainable. 
The means of supplying its wants, either in the shape 
of coal, or metals, or food, is also limited, either by 
the amount of the accumulated stocks, or the means of 
working them, or the extent of the earth's surface avail 
able for producing the food. What more natural then 
than to calculate, as has been done by Malthus, as to food 
generally, by other statisticians a9 to food in particular 
districts, such as India at the present time, by Jevons as to 
coal in England, by Prof Cairnes as to metals generally, 
and by Prof Suess, an Austrian geologist and statistician, 
as to gold specially, that at a given date in future the 
supply must run short, and then a crisis arrive? Sir 
William Crookes applies specially to the study of wheat 
production this leading idea The consumers of wheat, 
he tells us, are a little over 500 millions at the present 
time, having increased to that figure from about 370 
millions in 1870, while the quantity of the earth’s surface 
available for wheat is itself limited both by the capacity 
of the soil and the necessity for cultivating other pro 
ducts. He calculates accordingly that by the year 1931, 
if population increases as it has done, the supply of wheat 
will be seriously short, and he suggests that chemistry 
should come to the rescue by devising means to fix the 
nitrogen of the atmosphere so as to permit the growth of 
more wheat on the same soil 
In all this argument, except as to the last suggestion, 
Sir William Crookes is plainly on the common ground 
of men of science and philosophers. He may be right 
or wrong as to details, such, for instance, as fixing 1931 
for the time when the "shortage" of wheat will be felt, 
but given the initial hypotheses, there must be in time a 
deficiency of the supply to meet the demand for wheat— 
as well as for other food articles, it may be added—if 
present conditions of growth of population, and growth 
of wealth per head in that population, continue 
But at this point I fear the main commendation of Sir 
William Crookes' essay must stop. His attempt to give 
precision to the prospect as regards wheat (and the 
whole gist of his paper 11 to emphasise the precision of 
the forecast) appears to me rather to foil, while he does 
not handle statistical data in the skilled, scientific 
manner we should expect from a man of his eminence 
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even in a field which he does not usually cultivate 
Above all, instead of confining himself to the forecast 
that a certain position will be arrived at at a future date, 
if present conditions continue, the conclusion to which 
expert statisticians now confine themselves, he assumes 
the continuance of the conditions, and argues for practical 
measures to meet the apprehended difficulty In other 
words, although the general idea of the essay is sound, 
the execution appears to be somewhat wanting, and the 
result is not altogether what we should expect from a 
man of science so distinguished as Sir William Crookes 
To take first the last point mentioned, the failure to 
recognise the necessary limitation of all such specu 
lations in consequence of the assumption that must be 
made that present conditions continue unaltered I hold 
this to be a capital error on the part of Sir William 
Crookes There has been much experience of these 
discussions since the time of Malthus, and the whole 
effect of the expenence is that, as yet, we are either too 
far away from the limits when shortness of supply of 
food and raw materials, which men of science and philo 
soph era anticipate, will be felt, to engage in a precise 
discussion, or that we know too little as to the ultimate 
causes of existing conditions to be able to predict 
whether they will be soon changed or not The fore¬ 
casts of Malthus regarding England and the older 
countries of Europe that the supply of food would run 
short have not yet come true, because an outlet in the 
shape of emigration to new countries has been provided, 
with the double effect that the multitudes who were 
expected by Malthus to live in the old countries and 
press on the narrow supplies there are now largely 
settled in new countries, and are not only growing food 
for themselves, but for some of the multitudes remaining 
in the old countries as well, this last condition being 
rehdered possible by the entirely new developments of 
means of communication which have taken place since 
Malthus wrote Since Malthus wrote, also, there ha9 
been a general and vast improvement in the art of 
cultivating the soil Similarly, as regards coal, the 
growth of the demand ha9 by no means continued at 
the rate which Jevons found in existence when he wrote, 
while the influence of the price of coal as a factor in 
production has diminished in consequence of the greater 
effectiveness of the machinery which coal is used to 
drive The scarcity of the supply of gold, which the 
Austnan geologist anticipated, seems also to be deferred 
indefinitely by the discoveries in the Transvaal, Western 
Australia, and the Klondyke, while as to the demand 
for gold, it is equally plain that nothing is more uncertain 
than the continuance of the present condition of an over¬ 
whelming desire by military governments to secure and 
lock up enormous sums of gold Experience is thus 
altogether against making precise forecasts on the lines 
laid down by Malthus Consequently, when a new 
authonty takes up a similar subject, we should expect 
him to be wide awake to such considerations, as have 
been found so important in like cases. The conclusions 
should always be stated with an “if”—a big “if”—and 
thfte should be no attempt at precision in the forecasts, 
against which there are so many chances that they will 
not, in foct, be realised The man of science should be 
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content with pointing out that if his previsions are not 
realised then existing conditions must change, and the 
future inquirer should be vigilant in observing the 
changes. Sir William Crookes has not done this, but 
has assumed that present conditions will continue, and 
that his prophecy must come true almost to the letter, 
which places the discussion altogether on a wrong basis. 

The handling of the statistical data also, as I have said, 
is not what one should have expected from Sir William 
Crookes. To begin with, the relative place of wheat as 
an article of food supply to the Caucasian race appears to 
be very much exaggerated Sir William Crookes, though 
he does not say so explicitly, really speaks of wheat as the 
principal food 

44 My chief subject,” he says, 11 is of interest to the whole 
world—to every race—to eveiy human being It is of 
urgent importance to-day, and it is a life and death 
question for generations to come I mean the question 
of food supply Many of my statements you may think 
are of the alarmist order CertAinly they are depressing , 
but they are founded on stubborn factq They show that 
England and all civilised nations stand in deadly peril of 
not having enough to eat As mouths multiply food 
resources dwindle. Land is a limited quantity, and the 
land that will grow wheat is absolutely dependent on 
difficult and capricious natural phenomena.” 

And more to the same effect The identification of 
44 wheat " in particular with 44 food ” m general without 
any discussion of the relative importance of wheat among 
food articles, in the economy of the peoples concerned, 
is thus complete The fact is, however, that wheat is 
only a fractional part of the food of some of the peoples 
who consume wheat, especially of the European peoples 
and the people of the United States, who are by far the 
largest consumers, and that it could be dispensed with 
and replaced by other articles wholly or in great part if 
necessity should ante. Take the case of the United 
Kingdom alone. Our imports of wheat and wheat-ffour 
last year amounted to rather less than thirty eight millions 
sterling, and if we allow for home production we may 
place our national expenditure on wheat at about fifty 
millions annually at the outside Our tot%] annual ex¬ 
penditure on food must be about eight times that sum. 
Our expenditure on imported food alone—meat, cereals, 
sugar, nee, &c —was last year over 170 millions sterling, 
and if we add to that the home production of meat, dairy 
produce and cereals, we very soon get to a total figure of 
400 millions or thereabouts Sir William Crookes is thus 
anxious about an article of food on which we depend only 
to the extent of one-eighth It may be rejoined that 
wheat is specially important on physiological grounds, 
but if so, these grounds should have been stated, and there 
is certainly no statement in the paper The money test, 
the test of actual expenditure, is in any case not an unfair 
one. It would be the same, we believe, if Sir William 
Crookes were going farther afield The people of the 
United States are very like ourselves as regards food 
consumption, and, toeome extent, the peoples of France 
and Germany , while among others, whose diet is different 
from ours, wheat is still relatively unimportant, because, 
though they do not consume meat as the peoples of this 
country and the United States do, yet articles like rye 
and potatoes really constitute their main food, wheat 
being almost an article of luxury by comparison, and not 
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a principal food. Nowhere, according to Sir Williami 
Crookes' own showing, is so much wheat consumed per 
head as in France, the United Kingdom, and the United 
States, the very countries in which its relative importance 
is lowest as an article of diet It may be suggested, then, 
that in a scientific inquiry as to the possible shortage of 
food supplies m the near future the various chief articles 
of food of the peoples concerned, such as meat, dairy 
produce, fish, potatoes and sugar, should have been con¬ 
sidered, and not merely wheat There is another reason 
for this course Suppose, as I believe to be the case, that 
a large part of the earth's surface is now used for the 
production of expensive articles of food like meat and 
dairy produce with the minimum of cultivation, the most 
that could happen as supplies became short might be a. 
change of cultivation, involving some addition, but 
perhaps no great addition, to the cost of production, but 
resulting in a simultaneous increase of the quantities of 
meat, dairy produce and cereals produced. The play, 
then, between different articles of food must be considered 
If one article like wheat is taken by itself, it is plainly only 
a question of price At a point, the soil now used in 
growing meat and dairy produce by means of permanent 
pasturage could easily be taken to produce wheat or 
other cereals without any diminution, but rather along 
with an increase, of the production of meat and dairy 
produce at the same time, though at perhaps rather more 
cost At what point will shortage of all supplies, taken 
together, be felt, and how ? are the questions for the man 
of science and agriculturist, and they are not to be an¬ 
swered by the sort of rule of thumb which is here applied 
to wheat 

There is yet another serious oversight, in my judgment, 
when we look at the paper from a purely statistical point 
of view Sir William Crookes goes into great detail as to 
the acreage under wheat in different countries at different 
periods, but regarding the other side of the comparison*, 
the population of bread-eaters and their rate of growth, 
he gives no details at all. He confines himself to the 
following assertion 

41 In 1871 the bread-eaters of the world numbered 
371,000,00a In 1881 the numbers rose to 416,000,000; 
in 1891 to 472,600,000, and at the present time they 
number 516,500,00a The augmentation of the world's 
bread eating population in a geometrical ratio is evi¬ 
denced by the fact that the yearly aggregates grow pro¬ 
gressively larger In the early seventies they rose 
4,300,000 per annum, while in the eighties they increased 
by more than 6,000,000 per annum, necessitating annua) 
additions to the bread supply nearly one-half greater 
than sufficed twenty-five years ago." 

Clearly a statement like this ought not to be made in a 
scientific paper, where a great deal turns upon the state¬ 
ment, without the details and references enabling any 
one to verify and appreciate it Of course, it is quite 
possible for any one knowing population statistics, and 
content to classify Urge populations as bread-eating, 
without inquiring in detail what proportion in each 
population is really bread-eating, to make up a state- 
j ment for himself, but there are cases of difficulty in any 
such grouping, and we are entitled to know what Sir 
William Crookes has done. In a scientific question like 
1 this he should have been more specific for another 
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Teason As the consumption of wheat per head in 
•different wheat eating populations vanes a good deal, 
much may turn upon the nature of the increase, whether 
it ts largest among the communities consuming wheat 
largely, or among the communities who consume little 
To comprehend, in fact, the real growth of wheat-con- 
sumjng power, we must have an average which allows 
for the different rates of consumption among the wheat¬ 
eating peoples, with references to the authorities for 
the statements as to each people. To set out this was 
of the essence of the problem Sir William Crookes had 
before him, and he has omitted it altogether The 
nature of the increased consumption in each country 
should also have been investigated It is asserted among 
farmers, for instance, that a considerable quantity of 
wheat, more than used to be the case, has of late years 
been taken in England for other purposes than the food 
of man, the wheat being given to cattle. Every one 
knows, again, that flour itself in domestic economy is 
more and more being applied as an element in cooking 
articles of luxury, and that it is not really used to a large 
extent as a principal food at all All this adds to the 
interest of the problem as to any approaching shortage 
of wheat, and the means of making it good, because so 
much may at need be diverted back from other purposes 
to the primary use as food , and it shows also that the 
question of wheat consumption is not one that can be 
studied, for any such purpose as that contemplated by 
Sir William Crookes, without an inflmty of detail In 
any case, it was a matter of scientific good faith that he 
should have given the details and the references for the 
important statement we have quoted, which he has not 
done. 

I am not making a mere formal objection 11 is, of course, 
difficult to criticise without having before us the details 
which Sir William Crookes has not given, but I have not 
the smallest doubt that the largest increase of bread 
caters, which his details would show, is among the 
peoples consuming little per head, and not mainly among 
the peoples consuming much One of the countries 
where wheat consumption per head is largest is F ranee, 
and France is stationary in population. 

Having made these general observations on the 
method followed in the essay, I do not feel called upon to 
go into detail respecting the actual acreage, and possible 
acreage, of wheat, in different countries, on which §ir 
William Crookes has so much to say 1 here is no 
question really more difficult The capacity of a given 
population for agriculture is here just as much in 
question as the capacity of the soil, and I quite agree in 
principle with Sir William Crookes, that although ad¬ 
ditional soil might be available indefinitely for wheat in 
proper hands, yet as a matter of fact the soil practically 
available may be strictly limited. But what he fails to 
take sufficient note of, I believe, is the question of price. 
Land that would not be available for wheat with the 
price at sor to 25 s per quarter, might become available 
in indefinite quantities with the price at 40# to 50 s , and 
even tar, which are by no means famine prices But 
Sir William Crookes has little to say on this factor of 
price. Altogether, I may suggest, he relies too. much 
on American statisticians, without having himself verified 
their methods. Mr Davis for his purpose is not a 
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quotable authority He should have gone behind Mr 
Davis and verified everything for himself 

The point on which the reference is made is rather a 
side one, but the danger of putting forth a sweeping 
statistical statement without adequate support is so well 
illustrated by it, that it may be useful to quote it Sir 
William Crookes states, p 35 

M Taking the cost of producing a given quantity of 
wheat in the United Kingdom at iooj, the cost for the 
same amount in the United States is 6 ys, in India 66j, 
and in Russia 54*” 

Surely it is altogether erroneous statistically to put for¬ 
ward a statement like this without references How 
does Sir William Crookes know that England and the 
United States and the other countnes mentioned differ 
so much as he states ? The cost of production he refers 
to is either a maximum or a minimum, or a mean of two 
extremes, or an average , but which is it ? As he makes 
the statement it is really unintelligible If he means an 
average, as I presume must have been intended, how 
does he get the average 7 The statement is not one to 
be made in a scientific study without references and 
authorities, and full explanations of what is really meant. 

In conclusion, I may express the hope that in some 
future essay Sir William Crookes will revise his present 
work, and not only look into his statistics, but inquire 
into the question of the play among different articles of 
food in agricultural production and in human con 
sumption, instead of dealing with one article only As 
to his suggested remedy for too little wheat, the fixing 
of the nitrogen of the atmosphere, it is one which may 
well be disconnected from the paper itself Whatever 
may happen to wheat, the problem is one which should 
be attractive to the chemist on its own merits. It is, 
perhaps, unfortunate that the suggestion should have 
been appended to an alarmist statistical paper, instead 
of being made from the chemical side only, as the statis¬ 
tics seem to give little support to the suggestion 

R. Giffen 


* THE PHYSICAL ATLAS. 

Atlas of Meteorology A series of over four hundred 
MapB prepared by J G Bartholomew, FRSE, and 
A. J Herbert son, Ph D , and edited by Alexander 
Buchan, LLD, F R.b (Westminster Archibald 
Constable and Co, 1899.) 

F the making of meteorological observations there is 
ntftnd, and some, who have only a partial acquaint¬ 
ance with the subject, might be tempted to add, no result 
But such a criticism, however smart, is eminently unjust, 
and as a protest against such an unchan table opinion it 
was a wise and happy thought to endeavour to combine 
the outcome of the labours of many observers into a 
monumental form, which could appeal to the eye of 
many untrained in scientific methods, and convince them 
that time and thought and moqey had not been lavished 
in vain on mere childish records, but that earnest en¬ 
deavour had harvested an abundance of facts, which only 
t poeded orderly arrangement and skilful grouping to make 
them available for instruction and edification. To the 
scientific mind well versed in such matters this compila¬ 
tion can appeal more strongly and more worthily, for it 
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demonstrates not only what has been successfully accom 
plished already, but exhibits the deficiencies that demand 
attention and offer prospects for hopeful exploration 
These deficiencies will be mainly of two kinds One, due 
to the dearth of information from sparsely inhabited dis¬ 
tricts in inhospitable climates, or from regions where no 
well ordered government obtains Such lacuna? are re¬ 
grettable, but will gradually disappear in presence of 
individual enterprise, employing the same means as those 
which have been successful in more settled lands 1 he 
other is more serious, and may be traced to the want of 
greater originality in the construction and management 
of instruments devoted to particular ends Imitation and 
repetition have probably been two of the main causes from 
which meteorology has suffered We have been too con¬ 
tent with the readings of barometers and thermometers 
in convenient positions, and have made but few attempts 
to investigate meteorological phenomena at elevated 
stations above the earth’s surface, leading, it may be, to 
a knowledge of vertical gradients of pressure, tempera 
ture, humidity, &c, and suggesting new lines of useful 
inquiry It may seem an ungracious remark with 
this collection of valuable facts before us, but it would 
appear that we have been too much engaged in recording 
the results of particular combinations of the atmosphere 
in particular districts, and too little concerned in the 
antecedent processes that have produced the effects we 
are so eager to register 

This existing wealth of meteorological observations 
makes us gratefully recognise the amount of labour that 
has been bestowed upon the production of this atlas The 
task must have been a leviathan one, and it has been 
grappled with manfully The meagre bibliography of 
four pages attached to the work, and which we cannot 
help regarding as somewhat unworthy of its place, can 
only very feebly indicate the sources of information that 
must have been consulted in the preparation of this 
record of the climate and the weather of the world 
Scattered over many lands and described in various 
languages are valuable observations and memoirs, which 
it must have been the object of the compiler and his 
assistants to weld into this convenient form , and the 
eminent authorities who have associated themselves with 
the editor of this undertaking are a sufficient guarantee 
that all that is serviceable, all that is trustworthy, has 
been extracted from these hidden journals and memoirs 
The general result is a collection of maps which are to a 
certain extent diagrams or the pictorial representation of 
much tabular work, and their study affords not only 
grounds for congratulation, but will tend to prevent un¬ 
necessary duplication and suggest the necessity for more 
strenuous and more scientific application of the methods 
open to us 

The atlas, consisting in all of thirty-four plates, is 
arranged to afford information on two distinct objects of 
meteorological inquiry, climate and weather—that is to 
say, variations of the dfinosphenc conditions for short and 
long periods. Under the first heading, climate, we have 
eight subdivisions. These are (i) isotherms, showing the 
seasonal and annual distribution of temperature oter the 
world generally, and in greater detail for those countries 
where a sufficient number of observations exists to permit 
the lines of equal temperature to be drawn with exact- 
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ness , (2) isobars showing the distribution of atmospheric 
pressure, and arrows to indicate the prevailing direction 
of winds , (3; the refations existing between isotherms 
and isobars, (4, 5, 6) showing respectively the general 
distribution of Bunshine, cloud and rain over the globe , 
(7) maps of hyetal regions and the seasonal distribution 
of rain , and (8) isobars and isohyets indicating monthly 
and annual distribution of barometric pressure and rain¬ 
fall as related to each other for various countries 

It is impossible to enter here into details of the manner 
in which each and every of these subdivisions is treated, 
to discuss the principles which have guided the editor 
in constructing the maps and in overcoming the difficulties- 
which naturally beset a diagrammatic representation It 
goes without saying that the highest authorities have been 
consulted in the preparation, and, indeed, are to a certain 
extent responsible for the accuracy of the maps. These 
are executed in a very admirable manner, though some¬ 
times the very neatness of execution makes it a little 
difficult to rapidly grasp the detail printed on them. As 
a rule, successive changes in the climatic element are 
shown by more intense washes of the same colour , and 
we could have wished that this rule had been more uni¬ 
formly observed, since no abrupt change, such as that sug- 
| gested by a change of colour, distinguishes the gradual 
variation of climate with latitude For example, there is 
no sudden change of temperature to the north or south of 
an arbitrarily selected isotherm, yet one passes on these 
maps from red to yellow and from yellow to green with 
startling suddenness, as though some new feature had 
been introduced 

The second main division, under the generic title 
“weather,” naturally deals with the atmospheric con¬ 
ditions which have to be taken into account in making a 
forecast whether for a shorter or longer period Here 
possibly there is opportunity for the exercise of greater 
originality in the selection of the necessary material than 
in the earlier section, which deals simply with the direu 
results of observation l 1 or the systematic study of 
anomalous weather is of comparatively recent growth, and 
the information, based as it usually is, on shorter senes 
of observations made m districts where observatones are 
more sparsely scattered, is not so definite nor so precise 
as that which charactenses the older observations made 
in climates which do not expenence those typical storms 
whose careful study has been attended always with in¬ 
teresting, and generally with beneficial, results. In this 
section, if anywhere in the volume, some alteration may 
be necessary hereafter in the detail and arrangement, oc¬ 
casioned either by the deductions from more recent ob¬ 
servations, or by greater generalisations due to theoretical 
application. But it is safe to say that a very admirable 
use has been made of the information that at present 
exists, and in the description prefixed to the maps will be 
found a careful summary, not only of the inquiries insti¬ 
tuted by national bureaux, such as that of the United 
States with its widespread network of stations, but also of 
the individual researches of such physicists as Hann, 
Eliot, Van Bebber, Doberck and others whose names 
are household words. 

The sections into which the editor divides the subject 
of typical and anomalous weather, or the groups under 
which our present knowledge of this subject can be 
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presented! are five in number Barometric pressure of 
necessity plays the pnncipal part in the arrangement 
and subdivision of the section The maps are constructed 
to exhibit the pressure conditions which obtain m 
abnormally hot and cold seasons and months in differen 
regions, those which produce recognised types of wind 
and weather, or accompany typical storms of all 
kinds To these are added maps showing the tracks of 
storms and the distribution of storm frequency, with a 
final senes showing typical distnbutions of deviations 
from the normal monthly pressure, upon the 9 tudy of 
which the forecasting of the probable weather for a 
season will be based, as well as the distnbqtion of the 
mean deviations from these normals From this descrip¬ 
tion of the contents of the two sections, it will be seen 
that the atlas is essentially a book of results It sum 
manses what has been already accomplished by patient 
effort and long-continued observation, and the result is 
encouraging Mr Buchan, who signs the introduction in 
his capacity of editor, contends— 

“ If the present state of the science [of meteorology] 
as regards the geographical distnbution of results be 
compared with that of the other sciences, such ai 
geology and the biological sciences, it stands second to 
none None of these sciences can show such a world 
wide distribution of precise results as are collected tn 
this Atlas of Meteorology in illustration of the 
geographical distribution of temperature pressure, 
humidity, cloud, rainfall and movements of the atmo 
sphere, with illustrations of their influence over, and 
inter relations with each other” 

How far this remark is justified must be left to the 
individual judgment of those who it is hoped will read 
and digest this first instalment of the Physical Atlas 

W E P 


THE NORTH AMERICAN SLIME MOULDS 
The North American Slime Moulds By Prof T H 
McBride Pp xvn + 231, and plates (New York 
the Macmillan Company London Macmillan and 
Co., Ltd, 1899) 

HE group of organisms known as Myxomycete9, or as 
Mycetozoa of De Bary and Rostafinski, has of late 
years received much careful study in the United States 
In 1834 Schwemitz published his “Synopsis of North 
American Fungi," and his large collection of Myxo- 
mycetes has been recognised in that country as the 
standard authority for reference In 1848 Curtis con¬ 
tributed articles to journals on the subject, and both he 
and Ravenel made extensive gatherings in the south¬ 
eastern States Since that time American investigators, 
conspicuous among whom should be mentioned Prof 
Peck and the late Dr G A Rex, have done excellent 
work, new species have been discovered, and large 
collections have been made in different parts of the 
States The professors of botany have brought the 
Myxomycetes into their course of instruction, and a 
literature has sprung up founded to a considerable 
extent on load research 

Prof McBride, of the University of Iowa, has made an 
important addition to this literature in the work under 
notice. In an interesting preface he pays a well- 
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deserved tribute to the labours of Rostafinski, and we are 
glad to see that he founds his classification on the lines 
laid down in Rostafinski’s monograph of the Mycetozoa, 
but he prefers the older name Myxomycetes for the de¬ 
signation of the group In this he follows Dr Scott in 
his admirable book on structural botany, at the same 
time, Prof McBride fairly discusses, from a botanist's 
point of view, the claims that have been advanced for 
including them m the animal kingdom, and sums up by 
saying— 

“Why call them either animals or plants? The 
Myxomycetes are independent All that we may attempt 
is to assert their nearer kindred with one or other of 
Life's great branches ” 

From this standpoint, however, we do not think that 
the adoption of the name “slime moulds” is a happy one 
If, as the professor remarks, their position is “ a matter of 
uncertainty, not to say perplexity,” and in the face of the 
high authority of Rostafinski, under De Bary*s super 
vision, for the name Mycetozoa, an English translation of 
either word seems to be hardly needed 

The question of nomenclature is perhaps a more burn¬ 
ing one in the States than it is with us, where De 
Candolle's law is very much accepted in practice. 

Prof McBride speaks warmly on the subject on p 10 
of the preface Instead of adopting the earliest published 
specific name of a species in the genus in which it now 
stands, and giving as the authority the name of the 
person who first placed it in that genus (leaving the 
history of the first describer to be traced in the un¬ 
fortunately necessary list of synonyms), he aims at giving 
the earliest published specific name, under whatever 
genus it appeared, giving as the authority the name of 
the first desenber in brackets, followed by the name of 
the placer in the present genus. If an important object 
in appending the authority were to commemorate the 
name of the first recorder, we should agree with the 
professor, and as a matter of sentiment there is much to 
be said in favour of his view , but if the object in quoting 
the authority be solely to establish the identity of a 
species, apart from personal considerations, De Candolle’s 
rule has the advantage of simplicity The ideal con¬ 
ception of a uniform system of classification universally 
accepted appears to be unattainable, at least in the 
present generation, considenng the strongly-held and 
diverging views which now prevail, but Prof McBride 
has devoted much labour to searching the oldest records, 
short and incomplete as many of them are and compiled 
with the aid of imperfect instruments, and we cannot but 
admire the thoroughness with which he has endeavoured 
to carry out his principle 

When we bear in mind the wide variation which we 
find in many species that offer abundant material for 
observation, as, for example, in Physarum nutans Pers , 
the adoption of a main centre as the type and the de¬ 
scription of diverging forms as vaneties appears to be 
in accordance with the actual facts, and is of assistance 
to students Prof McBride, however, avoids the intro¬ 
duction of varieties, and therefore multiplies the species 
recorded in his work to an extent which may not meet 
with universal approval, but it is fair to note that in 
many cases he leaves the specific value an open question. 
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On the other hand, in those species which have come 
under his personal observation—and these embrace a 
very large proportion of the whole—his descriptions are 
admirable. We read them with the confidence that they 
are accurate and drawn from nature , they give us new 
information and a graphic picture of many species which 
have seldom or never been recorded in Europe, and it is 
needless to say that the measurement of spores can be 
entirely relied upon. 

To those who are within reach of the University of 
Iowa, the fact that the species described are represented 
by type specimens in the herbarium of that institution 
is of the utmost value , for, however excellent the de¬ 
scription, it is to the type itself that we must fall back as 
the last resource when so much depends on minute 
microscopical examination 

The physiology of the Myxomycetes does not appear 
to have received the careful study in Iowa which we may 
hope for in the future, considenng the wealth of material 
which the region affords On more than one occasion 
Prof McBnde refers to formation of spores as preceding 
that of the capillitium On p. io8 he says, in speaking 
of the capillitium 

u It is necessary to recall the fact that in the best case 
all such structures of the fructification are but forms of 
the residue after the formation of the spores/ 

A laboratory experiment of no great difficulty shows, 
by a senes of stained preparations of matunng sporangia, 
that the capillitium matenal, together with the calcareous 
matter when present, is separated from the spore-plasma 
before the karyokinetic division of the nuclei takes place 
preparatory to the formation of the spores f thus the 
capillitium is formed before the spores. 

With regard to the systematic part, Prof McBride's 
work must take a pre-eminent position as a guide for 
students in America, and its value will not be confined 
to those on the other side of the Atlantic We lay the 
book dowmwith a refreshing sense that it is a trustworthy 
history written in a pleasing manner by one who has a 
wide grasp of his subject. 


A NEW MATERIA MED 1 CA 
An Introduction to ike Study of Materia Medica Being 
a short account of the more important crude drugs of 
vegetable and animal origin By Henry G Greenish, 
F I C, F L.S With 213 illustrations. Pp. xxi + 511 
(London J and A Churchill, 1899.) 

HE position of Mr Greenish as Professor of Matena 
Medica and Pharmacy to the Pharmaceutical Society 
of Great Britain has enabled him to produce in the book 
before us a very useful aid to the students attending his 
lectures, as well as a valuable handbook to the subject 
for the use of those of nper years. In his preface the 
author is carefol to explain the meaning of the term 
Matena Medico, and to qualify the meaning of the words 
“crude drugs” as distinct from those that have been 
subjected to preparation In this connection he says 

“The term Matena Medica literally interpreted signi¬ 
fies all remedial agents of whatever kind, but it is more 
commonly used to designate that department of medicine 
devoted to the consideration of simple medicinal sub- 
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stances known as 1 drugs 1 In medicine the term is- 
usually employed in this sense, but in pharmacy it is 
generally understood to include only those drugs that are 
derived from the animal and vegetable kingdoms, and 
ha\e not undergone any process of elaboration whereby 
their characters have been materially altered, such drugs 
are termed crude drugs Thus the poppy capsule is a 
crude drug, and opium, which consists of the dried latex 
of the unripe capsule, is also classed a9 a crude drug, but 
the alkaloid morphine, which is the chief constituent of 
opium, and can be extracted from it only by a comparatively 
elaborate process, is not regarded as suen Similarly the 
resins, oleo-resms, gum resins, various dned juices, &c., 
are included amongst the crude drugs. The term is also 
extended to certain vegetable extracts imported from dis 
tant countries in which alone they are prepared, even if 
they have been partially purified, as, for instance, Cutch 
and Gambier, although similar extracts prepared in this 
country would no longer be considered as crude drugs.” 

This explanation will serve to show the nature and 
aim of Mr Greenish's work, which is earned through 
with much distinctness, and each subject is treated in 
the clearest possible manner and on the same system 
throughout 

The arrangement of the subjects under the headings 
of leaves, flowers, fruits, seeds, woods, barks, resins, oils, 
and so on, is a novel one m works of this kind, so far as 
English publications are concerned, and for students* 
purposes it is perhaps the best that could be adopted, 
especially with the aid of the tabular classification ac¬ 
cording to the natural orders, which Mr Greenish gives 
at the end of the book , but we are inclined to think that 
this classification would have been more useful, es¬ 
pecially to those with a botanical knowledge, had it been 
arranged in scientific sequence rather than alphabetical, 
and, further, to have separated the plant products from; 
those of animal origin This classification, however, 
will be found of much use, inasmuch as one sees at a 
glance what medicinal plants are included in any given. 
order, together with a statement as to what port of the 
plant is used and a reference to the page where the 
description is to be found 

That the arrangement of each individual subject under 
its special head is the best that could have been devised 
there can be no possible doubt Each drug appears first 
under its English name, as, for instance, Red Rose Petals 
m large capitals, followed by its Latin equivalent Petala 
Rome Galhcae, or, again, Foxglove leaves, Folia 
digitalis Following these are paragraphs under the 
heads of source, &c., description, constituents, and uses, 
and, where necessary, substitutes and adulterations The 
whole is written in such a clear style, and in such plain 
language, that there is no difficulty m understanding at 
once what is intended Moreover, the summing up of 
the description and the points to be observed by the 
student are terse yet sufficient, and being printed m 
italics at once catch the student’s eye. Thus under 
Chiretta {Swertta Chtrata) the following occurs 

“The student should observe— 

(a) The purplish-brown colour of the stem 
( 4 ) The large continuous pith 
The intensely bitter taste* 

(a) The opposite leaves. 

(f) The bicarpellary, unilocular fruits.” 

The first three characters will suffice to distinguish the 
genuine drug from other species of Swtrtia which some- 
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Stines are mixed with it or substituted for it, as well as 
from other substitutions that have been occasionally 
noticed The last two are characteristic of the natural 
order Gentianeir, and are also useful in identifying the 
drug 

That the book is not without errors and omissions we 
are not prepared to say What book, especially in its 
'first edition, can ever be so regarded ? Thus, for instance, 
•under the head of capsicum fruits, Mr Greenish, though 
mentioning that the plant is cultivated in Eastern Afnca, 
does not mention Zanzibar in particular as one of the 
commercial kinds known in the Bntish markets, nor 
doe9 he even allude to Japan as a source of these 
pungent fruits, though of late laige quantities have been 
imported thence to this country But with a book so 
carefully worked out and so thoroughly well got up, it 
is ungracious to find faults, many of which have no 
doubt already been observed by its author and noted for 
correction in a new edition, which will probably not be 
long before it is called for, as the book is one that must 
be in the hands of the continuously increasing number of 
.pharmaceutical students 

We had almost forgotten to say that the numerous 
illustrations add much to the value of the book. They 
have been carefully selected, and the source from which 
they are taken is acknowledged beneath each figure 


OUR BOOK SHELF 

Descnpttve General Chemistry By S E Tilman 
Second Edition. Pp x + 429 (London Chapman 
and Hall, Ltd New York John Wiley and Sons, 
1899 .) 

The author of this volume is professor of chemistry, 
mineralogy and geology in the United States Military 
Academy, and the book embodies an attempt to present 
chemical science in a form and compass adapted to 
special circumstances Whilst in the opinion of the 
author u the chemical knowledge most requisite to the 
average professional soldier differs but little from that 
essential to other educated men the experience and 
judgment of the Academic Board and of their military 
superiors " has limited the course to about two months 
From this statement, as well as from the concentration 
of three sciences in one professor, it would appear that 
the dogged resistance to the encroachment of science on 
the art of war which distinguishes the Anglo-Saxon in 
this country, is well maintained in America. It is 
evident, also, that the task of the author is no light one 
He has discharged it by presenting a tolerably full and 
very lucid account of the chief principles of chemistry, 
•followed by a considerable amount of descriptive matter, 
illustrated, and we may say illuminated, where possible, 
by reference to things of military interest The outcome 
is a very readable volume, containing information which, 
if it could be conveyed under reasonable conditions, 
would be of great value to the future soldier But it 
need hardly be said that a mass of scientific information, 
however skilfully selected and well written or well 
spoken, will give in no important measure a scientific 
habit of mind, or an animate knowledge of science On 
the whole, however, Prof Tilman has probably done the 
best possible under the circumstances. 

Among matters of special interest in the book are the 
accounts of American metallurgical processes. The 
descriptions of important chemical waustnes are also 
dear and concise The weakest point to be noticed in 
the book is the treatment of fuel calorimetry There is 
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no description of a calorimeter or a pyrometer, and the 
old misleading formula: for the calculation of "calorific 
power" and "calorific intensity" are introduced. The 
exhaustive experiments of the late Scheurer-Kestner, 
which showed the uselessness of such formulce, do not 
seem to have become as well known as they should be* 

A. S. 

Zootoepa By Prof Achille Gnffini Pp xvi + 384. 

(Milan Ulnco Hoepli, 190a) 

This book is divided into an introductory part (26 pp.), 
dealing with the history and scope of zoology t and thic 
broader principles of morphology and physiology of 
animal forms, followed by a main part (337 pp X m which 
the great groups of animals are successively dealt with 
in a roughly descending order, the whole ending with an 
11 epilogue” (16 pp X embodying an ambitious dassifica- 
tory table, and certain philosophic deductions which, in 
deference to the scruples of his countrymen, the 
author is willing to let pass unread 1 It is in places 
very thin and antiquated, and its illustrations are on 
the whole the most interesting feature, since they alone 
proclaim it a text-book mainly begotten of the text¬ 
books, with little fresh thought or aim at originality 
There are five hundred and five figures in all, many 
representing animals in a state of nature, at times with 
theatrical sensationalism, others delineating the facts of 
anatomy and minute structure, still others schematic. 
Taken collectively, they are an omnium gatherum of an 
infenor order Page after page bears the time-worn 
figures which we find in nearly every text-book under the 
sun, here reproduced without acknowledgment and in 
some cases in a disguised form , and when originality is 
attempted the result is in places ludicrous , as, for 
example, in the physiological 9 chcme on p 81, and the 
figure of the Molluscan nervous system on p 329. A 
set of figures 19 repeatedly introduced in supposed 
representation of the eggs and larvae of the frog \kana) 
—the egg mass is that of Pelodytes , the larvee are a com¬ 
bination of the old, old figures of Rflsel von Rosenhof 
(which, for that matter, still do duty in current works in 
our own tongueX of Eckerand others with which we have 
long been familiar On p 224 there it a figure of a pre¬ 
sumed Aset (ha , which, as Huxley would have said, 
“ illustrates, but does not adorn " the text, since it is that 
of a Ctona , curiously enough copied (but with reversal) 
from Huxley's “ Manual of the Invertebrata,” in which it 
is erroneously named Phalluna nuntula The figure of 
a horse (p. 121) simply insults that graceful beast. The 
author in a lengthy preface deplores, with just cause, the 
existing methods of teaching natural science in the 
Italian schools, for which his book is especially designed 
in accordance with the requirements of the State, and 
in support of his plea for improvement he cites forcible 
passages from addresses on the subject by Profs. 
Emery, Camerano (his teacher) and others. Proceeding 
to the question of nomenclature, he excuses himself the 
adoption of its modern rules on the grounds of his 
having been on a former occasion reproached for writing 
Molge instead of Triton For this, something may perhaps 
be said from his point of view, but there is no excuse for 
the elevation of the racial names of mankind to specific 
rank {Ex Homo arcticus , H cafer , el sic de caeteris X 
Both figures and Latin names of some of the humbler 
creatures—transcribed from books which are old and 
out of date—are antiquated, and we deem further com¬ 
ment unnecessary, except to remark that the treatment of 
many great groups is so meagre that it is well-nigh 
useless. G B H 

The Bntish Journal Photographic Almanac for 190a 

Edited by Thomas Bedding Pp. 1516. (London: 

Henry Greenwood and Co., 1899.) 

Regularly every year we receive this most useful 
annual, and as regularly we have to record its growth. 
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This year the volume reaches the grand total of 1516 
pages, and is the largest yet issued, exceeding that of 
last year by about 40 pages Hie popularity of such a 
book can be best judged by its sale, for photographers 
soon find out which of the numerous books on this 
subject are suited to their needs We gather from the 
ftntish Journal of Photography that the 1899 edition of 
this almanac, an edition which wa9 composed of 20,500 
copies, was rapidly disposed of within three months of 
publication, a fact which speaks for itself This, the 
thirty-ninth annual issue, is quite up to, even if it does 
not exceed in interest, the previous volumes It will be 
found an absolute mine of information we notice a great 
number of articles dealing with all branches of the art 
which gives the reader hints for future work, and results 
of the experience gained by others Other parts are 
devoted to a summary of the progress made during the 
past year, practical notes and suggestions, miscellaneous 
information, and many other sections of interest As 
usual, the advertisements form a great portion of the 
book 

The almanac ts carrying on the crusade of advocating 
the use of the metric system in all photographic matters, 
and has great hopes of the practice becoming universal 
To further this object the metric equivalents of the 
British system are given in .ill tables and formulae 
Much more might be written about the contents of this 
volume, but it is hoped that sufficient has been said to 
enable the reader to form the opinion that it ought to 
find a place in every photographic studio 

The frontispiece is an excellent bromide print by 
Messrs Wellington and Ward from a negative by Mr 
H Walter Barnett, and numerous other illustrations will 
be found intermingled with the text 
The Elements of Rlowptpe Analysts By Frederick 
Hutton Getman Pp 77 (New York The Macmillan 
Company London Macmillan and Co , Ltd , 1899 ) 
The contents of this slight book include the orthodox 
blowpipe tests such as are found in most books on quail 
tattve analysis, together with an account of the behaviour 
of some of the principal ores before the blowpipe A 
meritorious feature is that the general chemical action of 
the common fluxes is explained In other respects it is 
not easy to find points calling for special praise An in 
corooration of some at least of the admirable tests de¬ 
scribed in Bunsen's w Flammenreactionen" would have 
made an improvement The following minor errors are 
perhaps worth noting On p 10, decrepitation is de 
scribed as “ the crackling of a substance due to the sudden 
expansion of combined water on heating,” and incand 
escence as “ the white light emitted by a substance that 
it infusible when subjected to a high temperature ” On 
pp. 11 and 13, silver oxide is printed AgO On p, 17, 
the formula; ot borax and microcosmic salt are given 
without water of crystallisation—an important omission 
from the assayer’s point of view On p 40, the only test 
for phosphates is tnat of flame colouration, the reduction 
with sodium or magnesium being omitted 

The Elements of Euclid Books 1 -vi By R Lachlan 
New and revised edition Pp ix + 489 (London 
Edward Arnold, 1899; 

The editor of these Elements tells us in the preface that 
he has endeavoured to make the subject ns easy as pos¬ 
sible for beginners by the use of simple language, and by 
resenting the argument in the clearest form Further, 
e has attempted to embody in the book, and with great 
success, the additions and improvements in statement 
and method which twelve years’ experience as an 
examiner and teacher has shown to be desirable 
Throughout the book Euclid’s sequence of propositions 
has been maintained, but in many cases several well 
known alternative proofs have been substituted for those 
of Euclid In places where the student might experience 
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difficulties fuller notes are added t and attached occasion¬ 
ally to propositions are others which it is important for 
the beginner to know The appendix to the last book 
contains many interesting problems of theorems for more 
advanced students, and this is followed by a consider¬ 
able number of miscellaneous exercises. Students and 
teachers should find this form of the Elements of Euclid 
in many respects serviceable 

Essats du Commerce ct dc I Industrie By L Cuniasse 
and R Zwilling Pp vm + 302 (Paris Carrd and 
Naud, 1899) 

The essential features of a book dealing with the subject 
of commercial analysis, whether intended for student or 
professional analyst, are careful elaboration and extreme 
minuteness of detail As it is impossible for any analyst to 
have had an cxpenence of more than a limited number 
of analytical processes, or at least such an experience as 
would justify him m publishing them, one naturally 
expects a book on commercial analysis to be devoted to 
special branches of the subject, unless, of course, a 
number of writers co-operate in its production There 
are many special treatises of the kina relating to assay¬ 
ing, iron and steel analysis, to the analysis of soaps and 
fats, tanning materials, &c, which supply everything 
that is needful in this respect To state tnat the present 
volume contains an account of nearly every branch of 
commercial analysis within the compass of 279 small 
octavo pages, that the subjects of leather, glue, vinegar, 
&c , are dismissed in one page, and that the analyses of 
other products are treated in the same cursory and 
superficial manner, is a doubtful recommendation 

Datry Chemistry a Practical Handbook for Dairy 
Chemists and others having control of Dairies By 
H Droop Richmond Pp xix + 384. (Charles Griffin 
and Co, 1899) 

This is a handbook for the chemist's laboratory, and 
deals especially with the matters on which his opinion 
will be asked, and with the methods of examination be 
may employ Although of considerable sue, it by no 
means includes the whole subject of dairy chemistry 
The relations of the cow’s diet to milk production, and 
its influence on the quality of the milk, and also the 
chemistry of dairy operations, are not discussed, though 
some parts of these subjects are referred to by the way 
The author has had peculiarly favourable opportunities 
for becoming a master of his subject, and the book is full 
of information which will be valuable to the dairy 
chemist Nevertheless, it is not unfrequently disap¬ 
pointing The different parts of the subject are treated 
with very different degrees of fulnes 9 ,and the expositions 
are not always clear The book will be of most use to 
those who are already acquainted with the subject 

A Manual of Surgical Treatment By Prof W Watson 
Cheyne, FRS, and F F Burghard, F R.C S In six 
parts Part 11 Pp xix + 382 (London Longmans, 
Green and Co., 1899.) 

The second part of this manual of surgical treatment 
fully justifies the good opinion which was recently ex¬ 
pressed m these pages of the first part It deals with 
deformities, the surgical affections of the skin, nails, 
lymphatics, bursee, muscles, tendons, nerves and blood¬ 
vessels The authors prefix to the volume a very proper 
statement that it is their endeavour to give only the 
salient points m the symptoms and pathology of surgical 
diseases, whilst they enter more fully into tne question 
of treatment The various topics are treated in a clear 
and concise manner, the information is accurate and 
modem, and there is an excellent index If the future 
parts fulfil the promise of those already issued, the work 
will take rank as one of the best amongst the many 
surgical treatises which have recently issued from the 
English press. D’A. P 
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LETTERS TO THE EDITOR 

[ T%4 Kdiier 4 ms net k eU kimulf responsible for opinions ox 
pressed by his correspondents Nmhtr mm kg undertake 
tg return^ §r tg ctrrtspond with tkg writers of rejected 
aumustripts intended for tkis er any ot he*part gf Nature. 
He nettce it taken ef amendment communications ] 

Stockholm International Conference on the Explore 
tion of the Sea 

Me Kyle’s letter in the current number of Nature 19 
interesting as an expression of individual opinion as to the pro 
poaals of the Stockholm Conference, but it may be doubted 
whether he succeeds in his aim of conducing to M greater clear 
ness on the points at issue ” 

I do not know to what extent Mr Kyle is authorised to 
represent the British delepUes who attended the Conference 
They remain silent, while he replies—interpreting their report 
In one place he tells us that 14 this [hydrographical] work was 
not intended to hinder the further prosecution of strictly bio 
logical research "—for which assurance I hope biologists will 
be duly grateful—and further on he says that 44 the areas of 
Investigation will assuredly come under re consideration ” Will 
the delegates endorse that ? Re consideration of certain points 
was exactly what I asked for (see Nature, p. 78) 

But whether authonsed to speak for the delegates or not, Mr 
Kyle is certainly nett entitled to say that I do not fully 
appreciate, and have not fully weighed, the Stockholm report 

I have weighed it over and over again, and still adhere to my 
statement that it does not contain a definite programme of 
biological work. The sections Mr Kyle quotes and refers me 
to (I , II . Ilia , III* , &c ) consist merely of statements of a 
quite genernl nature as to what 19 “desirable”—admirable 
sentiments which are neither new nor definite, but have been 
before the public for some years, and are in the main agreed to 
on all sides. We looked lor something more from ims Con 
ference under Ihe heading “programme" than pious wishes of 
the same unexceptionable nature as—that it is desirable to have 
full information about everything If Mr Kyle is satisfied 
with a 41 definite programme" of this nature, I am not; and, 
moreover, I think we have reason to believe that the delegates 
themselves art not What are we to understand from their 
ominous silence, and what is the meaning of the following 
remarkable statement In the protocols of the Committee No. II 
(see Report, p lv ) ? 14 It is thereupon expressly stated on 
different sides that a more precise and detailed elaboration of 
the biological programme is desired " And then further on 

II such a detailed elaI>oration of the programme is rejected 
This document is agreed to in the more general form in which 
it has been proposed, in order that unanimous acceptance of it 
may be arrived at " It is evident then that some of the dele 
gates felt the same want of a more precise and detailed pro 
gramme that I do It would be interesting to know if the 
biological delegates played the port of the eleven obstinate 
jurymen who had to be convinced in order to secure unanimity 
At any rate, this reference to the words of the report must 
effectually dispose of Mr Kyle’s contention thaL the programme 
is sufficient It was evidently not sufficient in the eyes of some 
of the delegates themselves. 

Finally, Mr Kyle asks if I can show a more definite pro 
gramme. There can be no great difficulty in that, but I would 
rather it came from those who were officially appointed to draw 
it up, and I hope that those delegates who evidently had some 
thing of the kind in their minds will publish it It will be too 
absurd if any idea of official reticence is allowed to deprive 
independent biologists of such ideas and advice as the delegates 
can furnish, whether unanimously or no If, however, our official 
representatives do not speak, I snail probably publish soon a de 
tailed programme I have had in my mind for some time in con 
nection with the work of the Lancashire Sea Fisheries Committee 
It is unnecesairy for me to answer the latter part of Mr. 
Kyle's letter, which deals with Mr Allen's criticisms, and con 
tains a curious caricature of the work of the Marine Biological 
Association. But however much I may differ from the rest of 
Mr Kyle's remarks, it gives me pleasure to agree most cor 
dially with the sentiment expressed In his final paragraph. 
Liverpool, December 16. W A I IE rd man 

Meteorology et the Berlin Geographical Congress 
In the report of the Geographical Congress at Berlin 
(Nature, voL lx. p. 633), It Is said that the lost meeting 
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of the Congress was to have been addressed by Prof Hergesell P 
but as he had somewhat rashly made an ascent in a balloon the 
previous day, the Congress had been formally closed before he 
relumed to Berlin 

In justice to my cotleague, the President of the International 
Aeronautical Committee, and to maintain the customary accuracy 
of Nature, I beg to correct this statement by saying that 
although Prof Hergesell, in my stead, did make a high balloon* 
ascension with Dr Be non, and so co-operated In tne eighth 
international ascent of balloons on the Continent, yet he also- 
presented his paper to the Congress at the appointed time the 
next day 

It may be well to explain that with the idea of extending the 
sphere of geography, it was arranged to have recent results of 
tne exploration of the atmosphere brought before the Congress 
by members of the Aeronautical Committee Accordingly, 
Prof Hergesell, of Strassburg, spoke of the instructional balloon 
ascents in Europe, in which, unfortunately, England has not 
participated, Prof Assmann, of Berlin, described the scientific 
balloon ascems executed by the German Aeronautical Society r 
M Teisserenc de Bort, of Pans, explained the work that he 
has been doing with ballons sondes to get information about the 
high atmosphere, and I myself gave an account of the use of 
kites in America to study the meteorological conditions of the 
lowir mile or two of air A Lawrence Rort H 

Blue Hill Meteorological Observatory, Mass , U S A. 

December 1 

I am happy to hear that Prof Hergesell returned to Berlin 
in time to read his paper My mistake is due to heanng it 
officially announced in the morning that it was feared he could 
not return in tune, and to the report in a Berlin newspaper that 
he hud not returned It was of course impossible for me to 
attend all the meetings, and in summarising so vast a programme 
os that of the Seventh International Congress, some mistakes 
are sure to be made It is almost unnecessary to odd that no 
aspersion on Prof Hergesell was Intended, the completion of 
an unexpectedly prolonged experiment is worth more to science 
than the reading of many papers 

Tins Writer of the Rrpori 


Shadows of Insects 

I HAVE only just seen the letter of your correspondent (Capt. 
D Wilson Barker) in your issue of the 7th inst on the subject 
of 44 Butterfly Shadows.” 

The habit he observes in the butterfly of always adjusting its 
position after alighting, I have also frequently remarked in the 
ordinary garden fly and bluebottle They are food of con¬ 
gregating on shrubs or ivy in bright sunlight, whence they 
make short excursive flights in the air returning as nearly as 
possible to the same place , but no matter which way they are 
turned when they abght, they immediately readjust their 
position, and will always be found with iheir heads directed to 
the same point of the compass. 

I have constantly observed this habit of theirs, but have 
never seen it mentioned m any natural history It seems hardly 
likely that In the case of flies the practice can have anything to 
do with shadows Wm Parkinson 

Deerhurst, Coventry Park, Streathorn, December 15 


Mosquitoca and Malaria 

It may be of interest to record the fact that though during 
the months of June, July and August I collected and examined 
about 300 mosquitoes in this town, I only came across one 
specimen of the spotted winged mosquito which is described as 
tne malaria conveying species by Major Ross The majority, 
quite 75 per cent of the specimens captured, were the harmless 
grey kind, the rest being chiefly the equally harmless tiger or 
brindled species. The angle spotted winged specimen I found 
in my house on a mosquito curtain. The ranty of its occurrence 
wlU, according to Major Ross's theory, account for the com 
parative absence of malaria m Singapore 
An account of this was given in the Straits Timex of Sept 4 
A selection of the three species caught in the town of Singapore, 
together with about three other species from the neighbouring 
jungle, were senl in August to the British Museum, where they 
await further examination K Hanitsch 

Raffles Museum, Singapore, November 24. 
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THE GEE AT PARIS TELESCOPE 

D URING two or three visits to Pans and Nice 
some years ago, I discussed with many French 
astronomers, whom f was privileged to count among my 
personal friends, the question of the large telescopes of 
the future Among the conclusions come to the first was 
that the glass industry was not in a position to grapple 
with astronomical requirements, and hence when 
reflectors of 8 or to feet diameter were talked of it was 
understood that they must be made of porcelain with a 
glass surface Other conclusions were that the coudd 
mounting designed by M 1 awy, and earned out so far 
as the optical pirtb were concerned by the brothers 
Henry, should be replaced with object glasses of or about 
25 inches by the use of a siderostat 

I subsequently (1884) gave two lectures at the Society 
of Arts on these and other questions 1 in which I pointed 
out what I considered the best way of using an 8 foot 
reflector and with regard to refractors 1 said 11 With an 
object glass of 30 inches diameter for physical observ 
ations I should certainly prefer the 9 ideiostat, thus 
reducing the cost of an instrument of this size to about 
one thud of the present price 

Dunng the last few years we have heard a great deal 
of an enormous telescope to be constructed on the 
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occasion of the Pans Exhibition of 1900 a reflector of 
10 feet aperture, such as was discussed in 1875, was indeed 
spoken of at one time, and renewed one of the old dis 
cussiODs, but it would seem that now as then the glass 
industry is not able to furnish a disc of this size for after 
all it has been determined to construct a refractor and 
mount it as I suggested nearly twenty years ago in front 
of a siderostat 

I have recently received from “ Le Conseil d Admims 
tration de la Socidtl 1 Optique details of the scheme 
which it is proposed to carry out, while information 
regarding the telescope and siderostat has been given in 
the Ammtuurt du Bureau des Longitudes , and more 
recently in the Scientific American 
The Council in its memorandum is at some pains to 
excuse t|| exaggerations which have been so generally 
madejnptrding the* power of the new telescope They 
state JUt they nope for such a magnifying power that 
the dBte of the moon will be seen as if our satellite 
wereTOly 67 kilometres away from us Under these 
conditions it was calculated that an object of one metre 

1 cantor lactam “Sow* N«r Optical XartnuMotv 
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square might be seen Hence the short phrase u La lane 
h un metre, and the consequent nonsense One of the 
objects which finally determined the siderostat arrange 
ment was the desirability of having a very long focus, 
and a focal length of 100 metres (328 feet) has been 
decided ujpon 

M Deloncle seems to be the chief of the band of 
astronomical amateurs who have enabled MM Gautier 
and Mantois to employ their well known skill M 
Despret, the Director of the Jeumont Glass Works, has 
proauced the siderostat mirror which has a diameter of 
2 metres, a thickness of 30 centimetres, and a weight of 
3600 kilos I his certainly could not have been pro 
duced with the appliances in use twenty years ago 

The siderostat avoids ill the expense of a dome—even 
if one of 340 feet diameter could be constructed—and 
saves considerable expenses for installation it secures 
greater stability and saves the astronomer unnecessary 
fatigue and serious loss of time 

The apparatus constituting the instrument termed a 
siderostat comprises a pedestal of cast iron, the north part 
of which supports the polar axi9 and the scuth part the 
mirror with its frame The c&bt iron pedestal, 8 metres 
long by 8 metres high, is furnished * th six screws, 
which fit in sockets fixed to the stone bare 1 70 metres 
high 

Ihe north part of the pedestal support" the polar axis 
with its divided and driving circles This axis is driven 
by a clock work movement by means of a tangent 
screw 

At the lower end of the polar axis a fork is fixed, to 
which are adi jated the pivots of the declination circle 
The toothed declination wheel is set in motion at the 
foot of the instrument by a handle placed beside that 
one whu h produces movement in nght ascension , both 
of these are near the two telescopes which serve for the 
reading of the two circles 

The mirror with its cell, has a total weight of 6700 kg 

This cell of cast steel ib furnished with two pivots, to 
the back is fixed the directing rod The interior of 
the cell is covered entirely with felt, in such a wav 
that the mirror has no point of contact with the metal 
Being supported by as great a surface as possible, all 
deformations are avoided 

The mirror and its cell are kept in equilibrium by a 
system of levers and counterpoises, the pivots rest on 
rollers adjusted at the top of the frame which permits a 
circular movement by a vertical shaft and a system of 
independent rollers between two rails 

The base of this frame floats in a cavity two metres 
in diameter on the south side of the pedestal, containing 
sufficient mercury to float & of the total weight of the 
movable part, which weighs 15,000 kg 

The dock work movement is set in action by a weight 
of ioo kilos The total weight of the siderostat is 
4S,ooo kg 

To cast the mirror a special furnace was made at the 
Jeumont Works, capable of bolding over twenty tons of 
glass This enormous plane mirror was, naturally, the 
most difficult part of the apparatus to make 

The mould, 2 05 metres in diameter ando 30 metres in 
height, was placed on a wagon near the furnace, in 
order to receive the melted glass coming from the 
cruable When the mould was foil, the wagon was 
immediately taken to an annealing oven of the nght 
temperature and then walled up, the cooling lasted a 
month The operation of annealing the glass is very 
difficult to carry out numerous expenments had to be 
made, out or twelve discs only two have been 
successful 

The transportation of such a huge disc of glass to 
Pans was a difficult nutter, and a special train earned 
it there, and it was conveyed to the optical establishment 
at night, in order to have a dear soadway. 
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The duct for the object-glasses, visual and photo* 
graphic, of 1 35 metres in diameter, were cast oy M 
Minton , the flint weighs 360 kilos., and the crown 220, 
and the figuring, polishing and mounting of these 
enormous discs have been confided to M Gautier 
The following interesting account of the casting of the 
glass for the lenres is given m the Scientific American — 
44 Great attention was paid to the casting of the glass 
Specimens of the glass were constantly taken out during 
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2 —The object flams 

the heating and examined with a lens under different 
conditions of illumination in order to judge of the degree 
ofpunty which they have reached After several speci¬ 
mens have been found to be free from bubbles the tem¬ 
perature is reduced, the jjlass thickens, the crucible is 
opened, and a certain portion of tbe surface is skimmed 
off to get nd of impurities The glass is then stirred, 
and the cooling 15 allowed to proceed rapidly for five or 
six hours until the surface of the glass emits a well 
defined sound when it is struck with an iron bar After 
this step it is necessary to proceed 
with annealing The furnace is walled 
up and a cooling is allowed to pro¬ 
ceed, which requires from four to six 
weeks. When the crucible is opened 
tfce glass is found to have been 
broken into pieces of varying sizes 
In order to obtain a 792 pound flint 
glass lens it is necessary to find a 
Sock which weighs nearly 1500 
ds, and such a block having 
i found among those in the furnace 
it is removed and placed upon a car 
Slabs of glass are sawed from two 
parallel sides in order to obtain 
polished surfaces that facilitate a 
perfect examination of it Tbe stnse 
in the surface are removed, and if 
after this the block exhibits any defects 
situated at such a depth that they 
cannot be removed, it is submitted to 
a moulding which changes its form 
and brings the chief defects near the 
surface. The block is placed m a 
mould of refractory day and put into 
a furnace and heated to 8ocr to 900* Centigrade. By 
this means it becomes slowly heated and softened until 
it assumes the form of the mould, but it must not be¬ 
come fused, or the whole operation must be gone 
over again If tbe outcome of the process is suc¬ 
cessful the glass is slowly annealed, and is then taken 
from the mould and examined anew If any defects deep 
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m the glass are seen, a second operation is begun with » 
mopld of another form Finally, when the glass is very* 
pure and perfect, another and final moulding produces 
the plano-convex leps After this comes another heating 
and cooling which takes two or three weeks ” 

Telescope —The telescope tube, which is of sheet steel 
2 mm thick, weighs 21,000 kg , it is 1 50 metres m* 
diameter, and is composed of twenty-four pieces united 
by bolts. It rests on eight supports of cast iron resting 
on stone pillars In view of ex¬ 
pansion, the supports move on rails 
fixed to the pillars 

1 confess this iron telescope tube 
astonishes me 

The two object glasses are both 
mounted on the same carriage, 
which moves on rails in such a 
manner a9 to place them easily, the 
one or the other, at the end of the 
tube, the weight of each of these 
object-glasses, without their cell, 15. 
about 600 kg, and with the cell 
900 kg Each lens is adjusted in 
a separate cell, that of the crown is 
earned on rollers, in order to be 
able to remove it from the flint and 
render the cleaning of each disc 
easy 

The tube carrying the eye-piece 
is supported by four wheels on rails 
It is attached to the telescope tube by 
an adjusting screw i 50 metres long, which is used for 
focussing In the intenor of this tube there is another 
1 20 metres in diameter, which can be rotated by clock¬ 
work This cames the adapter for the eye piece end, 
which is made to slide in two rectangular directions by 
means of screws The eye piece end can carry either an 
eye-piece, a micrometer, a photographic plate, or a 
projecting lens 

By means of the arrangements realised in the eye¬ 
piece the observer is rendered independent of the 
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Fio. >-Tb« «7«*pkce and trmlling Adapter (Side view) 



apparent movement of the heavens, and is enabled to* 
follow the object in right ascension and declination. 

It is stated that M Gautier has been entirely 
ces&ful, not only with the plane mirror, but with the two 
object-glasses. 

The grinding apparatus consists essentially of a large 
east iron plate, C t covered with an inch of flannel, upon 
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which the glass disc, A % wa* carefully laid The Scientific the surface of the glass. With the finest emery the 
American thus describes it — distance between the plate and the glass was 0008 inch. 

This plate revolves slowly around a \ertical axis by The grinding lasted eight months and was followed by 
gearing, G, the whole being stepped in a cone Above ; the operation of polishing, which required two months 

The lower surface of the polishing plate was covered 
with a sheet of albumeniskl paper like that used in 
, photography, but unsensitised. The workmen spread 
upon this paper a small quantity of the finest Venetian 
tnpoli ana as much as possible was removed with a 
soft brush The distance between the rubber and the 
surface of the glass was 00012 of an inch '* 

“ This method of treatment, notwithstanding its deli¬ 
cacy, produces enough heat to render the mirror slightly 
convex and cause it to draw away more strongly in 
the centre, so that, upon cooling, it was hollowed at this 
point In order to surmount this difficulty the slides 
were gnen a curve of which the pitch was o 4 of an inch 
The heat was diminished by operating the machine for 
a minute and then stopping for a quarter of an hour 
When the hand is applied to the mirror, there orcurs an 
extension of 00012 of an inch, which is sufficient to 
distort completely for four or five minutes the image of 
the flame or a lamp placed at one side of the plate and 
observed from the other with a small telescope arranged 
for the purpose The next operation to be performed is 
the silvering, and, of course, it will have to be silvered 
anew from time to time The mirror protrudes 5 4 inches 
from its tube or cell, which will be made to swing so as 
1 to bring the surface to be silvered underneath The 
I reservoir containing the bath will be lifted by means of 
I a winch until the mirror enters it at a proper depth 
! When the operation is finished, the reservoir will be 
I lowered and the silvered surface turned upward and the 
! mirror readjusted in its cell ” 

| I am indebted to M Gautier for the use of the illus 
I trations which have already appeared in the Annuasre 
I Scientifiquc du Bureau des Longitudes 

It is the intention of the Syndicate to erect m connec¬ 
tion with this telescope a Palais de I'Optique near the 
Fig. 4 — nf the eye piece. (From view ) Eiffel Tower, containing a hall capable of holding some 

4000 persons, and m fine weather images of the vanous 
there is a stationary circular bronze rubber, B, 47J celestial bodies are to be thrown on a screen 20 metres 
inches in diameter, which is given a reciprocating motion j m the side by means of secondary magnifiers. Thus an 
by a slider, I, thus passing across the face of the mirror ! image of the moon 16 metres in diameter, and of Mars 
travelling in a circle beneath it The perfect revolution j 3 70 metres in diameter, are promised to the abonnds 
of the plate and the accurate ad¬ 
justing of the slides and their paral¬ 
lelism resulted in the production of 
a perfect mirror It required three 
months to adjust the slides alone 
The grinding of the mirror wbb done 
with a mixture of emery and water 
During this operation a workman 
always stood at a respectful distance 
from the apparatus so as not to 
change the temperature of it From 
time to time he injected a mixture 
of emery and water by means of a 
syringe into a channel running 
through the grinding plate and 
ending at the centre. This work 
was carried on generally from 2 till 
S o'clock in the afternoon, the time 
of day when the temperature does 
not change perceptibly The entire 
morning was devoted to the cleaning 
of the machine, and to the verifi¬ 
cation of the parallelism of the 
grinding plate with the surface of 
the mirror, an operation which was 
performed with four scales which were accurate to No doubt the great telescope will be largely capable of 

of a millimetre.” advancing science, and this will certainly be taken 

* As the grinding proceeded, finer and finer emery was advantage of by the highly skilled I* ranch astronomers, 
used, and the closer the grinding plate was brought to Its erection, therefore, will be a great gain. 
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Whether the hoped-for 6000 visitors (paying, we 
presume, a franc each) per half-hour night ana day will 
visit it and help to provide the sinews of war is another 
matter Norman Lockyer 


GEOLOGICAL SURVEY OF THE UNITED 
KINGDOM 1 

EPORTS of the progress of the Geological Surveys 
in India and Canada have already been noticed in 
Nature The report of our home survey has since been 
issued by the Director General, Sir Archibald Geikie 
It is more voluminous than those of the other countries, 
and appears rather to be a full record than a “ Summary ” 
of the observations made during 1898 by the staff of tne 
Survey Whatever may be said concerning the state of 
our lcnowlege of geology in England and Wales m 
Scotland and m Ireland, it cannot be gainsaid that very 
much remains to be done both from a scientific and a 
purely economic point of view The report before us is 
a striking testimony to this and when we consider the 
limited staff and poor equipment of our Survey, it is 
surprising how much has been done to further the progress 
of knowledge 

So far as the mam field work of the Geological Survey 
is concerned, the mapping of entirely new areas has been 
confined to the mountainous regions of Scotland and to the 
islands of Arran, Jura and Skye , but it is not in these 
areas alone that fresh observations of striking importance 
have been made Re-surveys are being made of the coal 
districts of South Wales, North Staffordshire, Leicester¬ 
shire and South Derbyshire , of the mineral districts of 
Cornwall and Devon f and of the agricultural districts of 
the southern and midland counties In all these cases 
the work done actually amounts to a new survey, on a 
larger scale than the original map, and earned out with 
that attention to minute accuracy which nowadays is 
absolutely essential Revisions have also been made in 
the Silunan areas in Ireland 

A glance at the little index-maps which accompany 
this report show how much field work yet remains to be 
done. Of the 131 sheets of the Scottish one-inch map, 
fifty-nine only have been published. In England and 
Wales ninety-nine only of the 360 one inch new senes 
maps have been published It has long been recognised 
that for practical purposes a survey on a scale smaller 
than six inches to a mile is of little value The work of 
the Survey has for many years been conducted on the 
larger maps, MS copies of which are deposited for public 
reference in the Survey Offices in London, Edinburgh and 
Dublin In illustration of certain mineral areas ana other 
regions, a number of six-inch maps have been published, 
but the issue of further maps was some few years ago 
discontinued, mainly, we believe, on account of the ex 
pense of engraving Cheaper processes, however, are 
available, and it is to be hoped that the publication of 
six inch maps may ere long be resumed It is not only 
in mineral areas that these maps are utilised—they are 
quite as necessary in inquiries relating to water supply, 
sanitary engineering, and agriculture. In these important 
questions the highest attainable accuracy is as necessary 
as in mining questions. Those who compare the earlier 
published one-inch maps with the new senes of geological 
maps in England and Wales will recognise the great 
advances which have been made in the method of map¬ 
ping, and if these again are compared with the six-inch 
maps ($g of the South Wales coal-field) it will be seen 
how much work is lost or obscured in the small one-inch 
reproduction This difference was strikingly shown in 
the one-inch and six-inch maps of the Durness area in 
Scotland, published a few years ago 

1 11 Sam-ary of Pr ofi t— of the Gtologktl Surrey of tbc United King 
<fom for 1*98* Fp. r + ei6 (London Printed for H M Stationery 
O*oe. 1699.) 
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The present “ Summary, 11 like the first of the senes 
which was issued a year ago, is arranged strati- 
graphically, commencing with the Pre-Cambrian and 
continuing to the ^Recent deposits , it contains Also 
records of new railway cuttings and well borings, and 
accounts of the microscopic and chemical work earned 
on in the Petrographical Department and of the vaned 
work performed in the Palaeontological Department 
Brief notice is also taken of the numerous public and 
pnvate inquiries made at the offices of the Survey, work 
which increases from year to year, as help and advice in 
reference to water-supply, soils, sites for houses, building- 
materials, various ores and minerals, are as far as possible 
freely given to those who seek them 

That the field-work of the Survey must be conducted 
on a strictly scientific basis is not to be questioned. 
Economic results must follow, and they may not always 
be apparent at the time of the survey It is, however, 
satisfactory to find that discoveries of importance have 
been made 

The puzzling question of the age and origin of the 
Highland schists continues to attract a large amount of 
attention The evidence gathered tends to show that 
the “ Moine schists” of the north-west highlands are 
metamorphosed arkoses, sandstones, and argillaceous 
rocks, and that there is unconformity between them and 
the older (Arch.ean) gneisses Associated with the 
schists are several types of foliated igneous rock, and 
these in some cases were intruded into the onginal sedi¬ 
ments before their present foliated structures were 
developed The Dalradian or so called Younger Schists 
of the central highlands have also received much 
attention, and structures similar to those seen in the 
Moine Schists have been recognised in these rocks in 
the Braemar area. What is termed the “ hornfels ” type 
of alteration, producing a cordiente hornfels, has been 
found where the old granites, such as that of Ben 
Vuroch, were intruded prior to the movements causing 
schistosity This type of metamorphism is not observed 
in connection with later granitic intrusions, such as those 
of Cairngorm and Lochnagar Interesting observations 
are made on the intrusions of these younger granites, 
and it is inferred that in the case of Cairngorm the 
mass, on its southern side, took the form of a cake or 
sill with vertical or highly inclined edges The meta 
morphic changes produced in the bordering rocks by 
the masses of granite and by various igneous dykes are 
fully dealt with 

The Cambrian limestones in Skye have yielded a 
number of fossils which connect them with the Balna- 
kiel and Croisphuil groups of Durness Several of the 
species occur also in Newfoundland—and these indicate 
a horizon below the Arenig formation 

Analyses have been made of Cambrian dolomites from 
Skye and Durness 

Among the Silunan rocks in Ireland several horizons 
have been determined by means of Graptolite9 and other 
fossils It is observed that the older rocks of the south¬ 
eastern portion of that country have undergone much 
crushing and deformation, and in the Ribband Senes (of 
Arenig age) the grit-bands are cunously broken up, 
portions of gnt having been pushed into the argillaceous 
strata so a9 to produce a brecciated appearance, de¬ 
ceptively like that of a conglomerate , indeed, some of 
these crush-breccias have actually been desenbed as 
conglomerates From the Upper Silunan rocks of 
Central Scotland a new genus of fishes (, Ateteasfns ) is 
recorded, and also a new species of Eury 6 ttrus 

Observations are made on the Old Rea Sandstone of 
Caithness, Rots-shire, the Lome, and South Wales. In 
the Lome distnet a fish-bed has been discovered on the 
mainland shore of Kerrera Sound, about three miles 
south of Oban The volcanic rocks in the Lower Old 
Red Sandstone form a conspicuous feature in this region. 
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Particular attention has been given to the granites of 
Ben Cruachan and Cilen Etive, and it is noted that the 
porphynte dykes and sills so numerous in the Cruachan 
granite are entirely absent from the Glen Etive moss 
The evidence tends to show thAt the chronological order 
was (1) Ben Cruachan granite, (2) Porphynte dykes and 
sills, and (3) Glen Etive granite ana quartz porphyry 
dykes and sills it is observed that the huge granitic 
mass of Ben Cruachan affords special facilities for the 
study of the phenomena of contact-metamorphism, of 
which particulars are given A careful study was made 
of the Cordierite bearing rocks which occur among the 
altered sediments at the back of Loch Awe Hotel, and 
the discovery in them of Corundum is noted and 
discussed 

Among the Devonian and older slaty rocks of Devon 
and Cornwall and the associated eruptive rocks much in¬ 
teresting work is in progress 

In Carboniferous regions the chief work has been done 
in the coal fields of South Wales, North Staffordshire and 
Leicestershire , and there are some new observations on 
the volcanic rocks in the Carboniferous Limestone of 
Somerset 

The changes which take place in the Carboniferous 
Limestone senes of Glamorganshire are duly noted, and 
we have some Account of the Millstone Grit and its beds 
of “ silica stone,” from which the celebrated Dinas fire¬ 
bricks are made. The faulted anticlinal disturbances of 
the Vale of Neath and Cnbarth are desenbed and illus¬ 
trated A study of these disturbances is of the highest 
practical importance, an instance being given where the 
Pennant escarpment exhibits a gentle and uniform dip, 
while the soft Lower Coal measures below are thrown 
into sharp folds. Explorations are now showing that the 
lower measures are too much crushed and broken over 
considerable tracts near the head of the Rhondda valleys 
for their coals to be workable, though the Pennant rock 
overlying them is unbroken Reference is made to the 
anthraatitation of the coals which proceeds from the 
eastern side of the South Wales coal field in a direction 
somewhat west of north It is remarked that the lower 
seams of the north crop in the Vale of Swansea are true 
anthracites, while one seam becomes a steam-coal at 
Resolven, and is intermediate between a steam-coal and 
an anthracite at Crynant Of the Neath seams, one alone 
is a house coal, all the others being steam coals, although 
they correspond to the Llantwit group, the most noted 
house-coals of the coal field No connection has been 
traced between the anthracitisation and the faulting of 
the district, but the change seems rather to be a form of 
regional metamorphism dependent upon the temperature 
to which any part of the coal-field nas been subjected 
during depression, as was suggested many years ago by 
De la Beche. The results of further investigations on 
this subject will be looked for with interest, for although 
much has been done by local observers, the question can 
only be solved by patient detailed and continuous map¬ 
ping, and the tabulating of evidence over a large area. 

fa the North Staffordshire coal-field much has been 
done to determine and map in detail the mam sub¬ 
divisions of the Coal measures. The uppermost division, 
known as the Keele series, comprises a considerable 
thickness of red sandstones, marls, and occasional bands 
of comitonc—beds formerly regarded as Penman, but 
now recognised to be strictly conformable to the Upper 
Coal-measures. Some of the red marls in this series 
contain plants of Coal-measure species, and it is re¬ 
marked that the d^vtsion cannot be classed with the 
Permian formation of Lancashire and the north-eastern 
counties. It remains to be proved how far it corre¬ 
sponds With the Supra-Carboniferous or Permo-Carbon¬ 
iferous division which is engaging much attention on the 
continent and in other regions abroad It is remarked 
that the determination of the horizons in the Coal- 
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measures may prove to have an important industrial 
and commercial beanng The fact that the limestone- 
bands of Newcastle-under-Lyme lie at the base of a 
group of grey Coal-measures, intercalated between an 
1 upper group of red strata (Keele Series) and a lower 
group of red strata (Etruria Marls), has enabled the 
survey to detect true Upper Coal-measures in Keele 
1 Park, Shutlanehead, and to the west of Lcycett, and 
there seems to be little doubt that the Coal measures of 
the Pottery Coal field he not far from the surface under 
Little Madeley and Craddocks Moss. Evidence has 
been obtained that the strata on the north-west side of 
the North Staffordshire anticline do not uninterruptedly 
descend beneath red rocks (so called Permian) to the 
west of Leycett, but nse locally westward under Hayes. 
The effect of this change of inclination is to bring to the 
surface strata which lie considerably below the un 
productive red senes, and to bring the pnncipal coals 
and ironstones within reach further west than might 
have been expected Iron-ore has been discovered m 
the Fenton Park Clay-pits. It is a sphero-siderite 
yielding 38 7 per cent of metallic iron This may prove 
to be of considerable importance 

A small patch of Carboniferous rocks has been deter¬ 
mined at the Bridge of Awe, in the Lome area, a fact 
interesting in connection with the discovery, made many 
years ago by Prof Judd, of Carboniferous rocks on the 
east shore of the Sound of Mull, near Ardtornisb. 
Further evidence of Lower Carboniferous rocks in Arran 
has also been obtained 

Brief observations on Permian rocks in Leicestershire 
and in Arran are recorded, and there are fuller notes on 
the Trias (including the Rhxtn Beds) in South Wale% 
and on the Trias of the Midland Counties and Skye. 
Short notes again are given on the Lias of Glamorgan 
shire, but the only reference to the Oolites is in a note of 
a deep boring (439 feet) at Oxford We hope to hear 
more of this boring, as it is stated to pass from Inferior 
Oolite into Lower Lias with no evidence of Upper and 
Middle Lias, which outcrop at f awler, near Woodstock 

The Cretaceous rocks have received attention in the 
southern and eastern counties There are notes on 
Chalk inkers which form remarkably bold features in the 
neighbourhood of C ran home Chase. There are detailed 
accounts of the Lower Greensand senes of Norfolk, but 
these facts, which convey much new information, have 
now been pnnted in full in the Geological Survey 
memoir on 11 The Geology of the borders of the Wash " 
It is mentioned that the name Sclbomian, from belbome 
m Hampshire, is proposed as a term for the Gault and 
Upper Greensand, formations which have long been 
held to be portions of one stage, although it is useful and 
necessary on geological maps to separate the clayey 
Gault from the sandy Upper Greensand. The Selboraian 
stage will include the Red Chalk of Norfolk, Lincoln¬ 
shire and Yorkshire, as well as the Gault, and the sands 
Malmstone and Chert beds of the Upper Greensand. 
Where fully developed it is divisible into four palaeonto¬ 
logical zones, in descending order (4) zone of Pecten 
asptr (as usually known), which would more conveniently 
be called the zone of Holaster fossatsusj (3) zone of 
Ammonites rostratus y with its local sub-zone of A 
varicosusj (3) zone characterised by Ammonites lautus f 
A denarius, and A tnterruftusj (1) the zone of 
Ammonites mammillatus 

The observations on Tertiary strata refer to Bagshot 
Beds, and to records of new wells at Mundesley and 
Norm Walsham which passed through Pliocene strata 
as well as Glacial Drift More important are the re¬ 
searches on the volcanic rocks of Skye, which tell of the 
numerous sills of basalt and diabase which have been 
intruded into the basaltic lavas. Though the lavas are 
older, these sills are younger than any of the great pla¬ 
tonic intrusions of gabbro and granophyre. Reference 
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is nude alio to the presumably Tertiary granite of 
Arran, whose intrusive character was so dearly appre¬ 
ciated more than a hundred years ago by Hutton. 

The Pleistocene notes include some general remarks 
on the method of investigation of the deposits of this 
and Recent ages. These notes are followed by an excel¬ 
lent account of the Drifts near Uttoxeter It is remarked 
that the prevalent drift of the higher ground is a red 
sandy loam, or more rarely clay, containing numerous 
rounded quartzite and other pebbles mainly derived from 
the Bunter Evidence was obtained that in spite of its 
general resemblance to rain-wash the material is the 
local equivalent of the true boulder clay, and has had 
a similar derivation from the moving mass of land-ice 
by which the whole country has been covered. It is 
remarked that the movement of the ice has not been 
determined by the shape of the ground in the vicinity, 
nor by the presence of the elevated Carboniferous Lime¬ 
stone tract of the Weaver Hills, but has been consequent 
upon the pressure of the great ice-sheet which was piled 
over the lower ground to the westward and north west- I 
ward. The occurrence in new localities of marine shells 
«n the Drift of North Staffordshire is likewise noticed. 
Further particulars are also given of the Glacial Drift in 
South Wales. The height to which this extends seems 
limited only by that of the ground Not only till with 
glaciated boulders, but numerous striated rock-surfaces 
have been observed at heights ranging up to 2000 feet 
on the Old Red Sandstone In the Isle of Man the Glacial 
senes has been found by a deep bonng to be of unusual 
thickness, apparently descending to between 470 and 500 
feet below sea-level 

From various parts of Scotland observations on the 
Dnfts are recorded In Aberdeenshire there is evidence 
of the occurrence of blocks of the Glen Deny dionte on 
the hillside above Allanmore, at a distance of more than 
six miles to the south-east of the parent-mass These 
blocks could not have been brought to their present posi¬ 
tion by the later or local glaciation, but must have been 
transported by the ice sheet over ridges nearly 3000 feet 
in height In Inverness-shire the high-level terraces of 
fluvio glacial gravel have been traced to an elevation of 
1020 feet Many observations have been made on the 
Dnfts in Ross-9hire and in the Black Isle. Again, in 
Skye it has been observed that at the epoch of maximum 
glaciation only the highest summits of the Cuillins stood 
above the ice This is true also of Blaven, and probably 
of the Red Hills, though the crumbling granite of which 
these latter are composed is not so well fitted as the 
gabbro to retain evidences of glaciation 

In the southern counties of England, as well as m 
Scotland and Ireland, various notes have been made on 
Pleistocene and Recent deposits, on the 11 Head,” clay- 
with-flmta, raised beaches, sand-dunes, peat and other 
accumulations. 

The new railway-cuttings which have been examined 
are those made by the Great Western Railway Company 
between btert, near Devizes, and Westbury, in Wiltshire, 
and those between Wootton Bassett, in Wiltshire, and 
Patchway, in Gloucestershire. Cuttings on the Great 
Eastern Railway between North Walsham and Mundesley 
are briefly noted. 

In this abbreviated account of some of the leading 
observations recorded in the “ Summary of Progress of 
the Geological Survey for 1898,” we have sufficiently 
indicated the work tnat Is being done, and which we 
hope will be earned on until the whole country has been 
mapped as carefully as possible on the six-inch scale. 
Until that work is accomplished, it can never be con¬ 
sidered that the more pressing work of the Survey has 
been earned out Regarding this as necessary, and 
looking to the work already performed, it is not to 
be denied that a very great deal of the more im¬ 
portant work of the Survey has yet to be done. This 
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remark applies, not only to the maps, but to the 
explanatory memoirs so needful in illustration of each 
map. The list of publications which is appended to the 
report before us shows that a number of new memoirs 
have been issued, whtle others are in progress , and it is 
hardly necessary to add that the surveying alone will not 
supply the public needs if the maps are not accompanied 
as soon as possible with the memoirs which describe the 
facts and explain the structures depicted on the maps 


SIR RICHARD THORNE THORNE , KC.B % 
FRS 


C ANITARY science has suffered a severe loss by the 
death, on Monday, of Sir Richard Thorne Thorne, 
KCB, F R.S, principal medical officer to the Local 
Government Board As a guardian of the public health, 
he was largely responsible for the security of the United 
Kingdom against serious epidemics, and for the intro 
duction of sanitary measures which have resulted in a 
diminution of mortality , and as an investigator he made 
numerous important contributions to the science of pre¬ 
ventive medicine. 

Sir Richard Thorne Thorne was born at Leamington 
on October 13, 1841, and was therefore fifty-eight years 
of age at the time of his death From an obituary 
notice in the Times the following particulars concerning 
his career have been derived He received his medical 


education at St Bartholomew's Hospital, and obtained 
the membership of the Royal College of Surgeons in 
1863. In 1866 he became MB of the London Univer¬ 
sity, taking a double first class, and for a short time he 
held some hospital appointments in London , but about 
1870 he accepted office in the Medical Department of 
the Privy Council, which was afterwards transferred to 
the Local Government Board. In this capacity he 
continued for many years to discharge the routine 
work of the office, m the way of inspections and 
reports, until 1885, when his mastery of the French 
language led to his selection as delegate of the 
British Government at a first International Sanitary 
Conference, which was held at Rome, and was followed 
by others at Venice, Dresden and Pans. In these con¬ 
ferences he took from the first a leading part, and was 
mainly instrumental in convincing the representatives of 
other Governments of the futility of quarantine and of 
the facility with which, notwithstanding the presence of 
infectious disease, commerce might be liberated from 
vexatious restnctions which had previously hampered it 
In this way he became a conspicuous public benefactor, 
not of this country alone, but of many others, and he 
was appointed her Majesty's Plenipotentiary for signing 
the Sanitary Convention of Dresden in 1893 and that of 
Pans m 1894. He early received the distinction of C B., 
and that of K C H was conferred upon him in 1897, soon 
after he had succeeded the late Sir George Buchanan as 
the head of his department He was a Crown member 
of the General Medical Council, vice-president of the Epi- 


held numerous foreign distinctions Apart from his 
many official reports relating to the public health, he Was 
the author of works on the progress of preventive medi¬ 
cine during the Victonan era (1887), the “Milroy" 
lectures on the natural history and prevention of diph¬ 
theria (1891), and of the “Harben" lectures on the 
administrative control of tuberculosis (1898). 

By these and other publications Sir Richard Thorne 
Thorne assisted scientific progress, and improved the 
•oaditions of public health Tne influence of his works 
on national sanitation will long be felt. 


demiological Society, Fellow of the Royal Society and of 
the Royal College of Physicians, LL.D of Edinburgh. 
Doctor of Science of the Royal University of Ireland, ana 
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NOTES. 

At a recent meeting of the Pam Academy of Sciences, M 
Berthelot reported that the total amount subscribed for the 
erection of a statue to Lavoiahjt was 98,000 francs. M Barries 
has been commissioned to construct the statue and the bas 
reliefs for the pedestal The Municipal Council of Pans has 
granted a site for the statue in an open space behind the 
Madeleine Church The monument will be unveiled when the 
Pans Exhibition is open, probably some time in July 

The Brussels Academy of Sciences has awarded the prize of 
six hundred francs, for an important contribution to geometry, 
to M Ldon Autonne, of the University of Lyon The prize of 
six hundred francs for anatomical and systematic investigations of 
insects of the group Apterygota (Thysanura and Collcmbola) 
has been awarded to M Victor Willem, of the University of 
Ghent M F Kcelhoff, of the same University, has been 
awarded the Pnx Charles Lemaire (interest on twenty five 
thousand francs) for a work entitled " Note sur le travail des 
forces llastiques.” The decennial prize of five thousand francs 
for botanical science has been awarded to Prof Alfred 
Cogniaux, and a prize of the same value for chemistry and 
physics has been given to Prof Louis Henry To fill vacancies 
caused by death, the Academy has elected as foreign associates 
in the section of mathematics and physics, Sir G G Stokes, 
Prof Moisnn and Prof Jordan In the section of natural 
sciences M C Van lair has been elected a membrt tUulaire , 
Profs. Pelsenecr and Gravis have been elected correspondents, 
and Sir John Murray and M Maupas have been elected 
associates. 

The Berlin Academy of Sciences will celebrate the second 
centenary of its foundation on March 19 and 20, 190a 

The annual meeting of the Australasian Association for the 
Advancement of Science will be opened at Melbourne on 
January 9, under the presidency of Mr R. L. J Ellery 

In the December number of Natural Seitnce t the announce 
ment 11 made that the magazine is to be discontinued, the reason 
being insufficient support The journal has always been of 
Interest and value to students of the biological sciences, and it is 
to be regretted that financial considerations necessitate its 
withdrawal 

The Council of the Manchester Literary and Phdoxophical 
Society have awarded the Wilde Medal for 1900 to Lord Ray 
leigh, for his contributions to mathematical and experimental 
physics and to chemistry , a Dalton Medal (struck m 1864) to 
Sir II E Roscoe, for his remarkable original researches in 
chemistry and for his distinguished services to scientific educa 
don , and the Wilde Premium for 1900 to Prof A W Flux 
for his papers on economic questions read before the Society 
The presentation of the medals and the premium will take place 
at a special meeting m February next, when Lord Rayleigh 
will deliver the Wilde Lecture for 1900 

A Reuter telegram from St Petersburg states that the 
expedition of Baron Toll, organised for (he exploration of the 
New Siberia Islands and Sannikoff Land, will set ont in June 
neat from a Norwegian port, whence it will proceed to the 
mouth of the Lena, on the banks of which river, at a point 
above the town of Yakutsk, it will pais the winter During the 
summer of 1901 the expedition will begin its explorations 
towards the north, picking up en rout* a detachment which will 
be sent forward from the main body during March, with a suifi 
dent supply of dogs. 

The death of Dr John Frederick Hodges, professor of agri* 
cnlture and lecturer on medical jurisprudence in Queen's College, 
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Belfast, is announced in the Times Dr Hodges was an 
honorary member of the Academy of Agriculture of Sweden, 
and of many other scientific societies. He was one of the oldest 
members of the Chemical Society of London, haring been 
elected a Fellow ui 1844—three years after the formation of the 
Society Dr Hodges was the author of the following works — 
11 First Book of Lessons in Chemistry for Farmers and 
Teachers ” (a work which reached a twelfth edition m 1862), 
"First Steps in Chemistry," "The Structure and Physiology 
of the Animals of the Farm," and of several papers published 
in the proceedings of scientific societies. He was for some 
yean editor of the Journal of the Chemico-Agncultural Society 
of Ulster 

At the international congress on tuberculosis recently held 
at Berlin (see vol lx pp. 108, 154) it was decided to hold a 
similar congress in England in 1901 A meeting was held in 
Gray’s Inn Hall, on Monday, under the presidency of the Lari 
of Derby, to make preliminary arrangements for the forthcoming 
congress. The following resolutions were unanimously 
adopted — (1) In view of the fact that tuberculosis, although 
a preventible disease, still devastates health and destroys lives 
in all parts of the world, this meeting, consisting of representa¬ 
tives of medical, veterinary, and sanitary science, and also 
principal officials of municipal and county authorities, is 
unanimously of opinion that it is desirable to hold a national 
congress on tuberculosis in the spring of 1901, to which repre¬ 
sentatives from India and all dependencies of the Empire should 
be invited, and, in addition, honoured guests from other 
countries. (2) That this meeting has learned with very great 
pleasure that II R H the Prince of Wales has graciously con¬ 
sented to preside over the proposed congress, and to open it ro 
person, and desires to convey to his Royal Highness the appre 
(nation of all present of this expression of his sympathy and 
support (3) That this meeting heartily approves of the steps 
already taken by the National Association for the Prevention of 
Consumption to initiate the undertaking, and earnestly invites 
the co-operation of representative bodies interested in the public 
health in carrying out the necessary organisation (4) That 
this meeting is of opinion that steps should be at once taken to 
obtain subscriptions and to open a Congress Fund 

The death is announced of Mr F C C Stanford, Fellow 
of the Institute of Chemistry and Chemical Society, and manag¬ 
ing director of the British Chemical Company Mr Stanford 
introduced several original methods of chemical manufacture, 
and prepared a number of new bodies. From the Chemist and 
Druggist we learn that while be was an assistant to the late 
Prof Redwood, he began a research on kelp and iodine manu¬ 
facture , and afterwards delivered lectures on the subject 
before the Society of Arts These brought him into notice, 
and the Improved processes of manufacture which be had in¬ 
vented were adopted on a practical scale by Mr Patterson, of 
Glasgow, with whom Mr Stanford became associated, and 
under his direction the production of iodine at Clydebank be¬ 
came a very profitable industry until the advent of Chilian nitrate 
crippled it Mr Stanford’s original idea for the manufacture of 
iodine was to extract the salts from seaweed by diffusion and 
without burning it Thu was found to be Impracticable on a 
large scale, and therefore he turned hu attention to less wasteful 
production of kelp. Through his efforts the kelp makers of Ire¬ 
land and the Hebrides gradually improved the quality of their 
product, while the Norwegian kelp-makers under Mr Stanford's 
instructions have produced a kelp richer in Iodides and more 
suitable for treatment than either Irish or Scotch kelp. The 
monograph upon the iodine industry hi Thorpe's " Dictionary 
of Applied Chemistry ” was written by Mr Stanford Arising 
from his researches on the isolation of Iodides from seaweeds by 
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diffusion, be about fifteen yean ago introduced into chemistry a 
new body called algln, the substance which gives seaweed its 
peculiar texture This algin Is an exceedingly viscous com 
pound, and there appeared to be a future before it as a siting 
agent, but it never succeeded One of Mr Stanford’s latest 
researches with the body was the preparation of an iron salt of it 
which has been found of considerable therapeutic interest, the 
compound being apparently more readily assimilated by the 
blood than any other iron compound His last research was 
on the active principle of the thyroid gland, and It resulted in 
the isolation of thyroglandin. The results of this investigation 
were communicated to the meeting of the British Pharmaceutical 
Conference at Belfast 

This Bavarian Government has granted a sum of 6000 marks 
to Dr K Giesenhagcn for a botanical investigation of Malacca. 

Wr learn from the Botanual Gazette that Prof R von 
Wettstein, the director of the botanical garden at Vienna, has 
established a biological experiment station near the Bremer 
hiltte, in the Gfichnilzthal, in the Central Tyrolese Alps, at an 
elevation of 2300 m The object of research will be the 
production of species by direct adaptation 

Thb United States Navy Board has issued a report on the 
results of investigations of the Marconi system of wireless tele 
graphy The report is published in full in the E/alrtctan, and 
from it the following statements concerning the efficiency of the 
system have been taken —It is well adapted for use in squadron 
signalling under conditions of ram, fog, darkness and motion of 
speed Wind, rain, fog, and other conditions of weather do not 
affect the transmission through space, but dampness may reduce 
the range, rapidity, and accuracy by impairing the insulation of 
the aerial wire and the instruments. Darkness has no effect 
When two transmitters are sending at the same Lime, all the 
receiving wires within range receive the impulses from trans 
mitten, and the tapes, although unreadable, show unmistakably 
that such double sending Is taking place In every case, under 
a great number of varied conditions, the attempted interference 
was complete, Mr Marconi, although he stated to the Board 
before these attempts were made that he could prevent inter¬ 
ference, never explained how nor made any attempt to demon 
strate that it could be done. Between large ships (heights of 
masts 130 feet and 140 feet) and a torpedo-boat (height of mast 
45 feet), across open water, signals can be read up to seven 
miles on the torpedo boat and eighty five miles on the ship. 
Communication might be interrupted altogether when tall 
buildings of iron framing intervene. The rapidity is not greater 
than twelve words per minute for skilled operators. The send 
ing apparatus and wire would injuriously affect the compass if 
placed near it The exact distance is not known, and should 
be determined by experiment The system Is adapted for use 
on all vessels of the navy, Including torpedo-boats and small 
vessels, as patrols, scouts, and despatch boats, but it is Im 
practicable In a small boat tor landing parties the only 
feasible method of use would be to erect a pole on shore and 
then communicate with the ship. The system could be adapted 
to the telegraphic determination of differences of longitude in 
surveying The Board respectfully recommends that the system 
be given a trial in the navy 

Thb great explosion which occurred in the central crater of 
Etna, on July 19, is by far the most sinking phenomenon ex 
hibicd by the volcano since the eruption of 1892 According 
to Mr S Arcidiacono, who describes it in the last BoUrttino 
(voL v., No 4) of the Italian Seismologkal Society, it exceeded 
in violence those which preceded the eruptions of 1886 and 1892. 
A gigantic " eruptive pine " rose to a height of more than sood 
metre* above the summit of the mountain, and was then blown 
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to the south-east into an elongated dark cloud, which covered a 
large part of the iky and hid the sun Strangely enough, the 
great sdsmometrograph (25 3 metres in length), with which the 
observatory of Catania is now provided, was absolutely un 
affected by the explosion Three shorter tromometers showed, 
however, that it was preceded and followed by very slight and 
rapid vibrations , and a slight earthquake, accompanied by a 
prolonged rumbling sound, was felt by a few person* at 
Zafferana Etnea. Six days later there was a second, but much 
leu violent explosion, which produced no disturbance whatever 
(n the instrument* at Catania. The oijgcrvatory on Mount Etna 
was unfortunately damaged by falling stones during the first 
explosion 

A paper was read by Mr C Newton Russell before the 
Institution of Cml Engineers on December I2 f upon the subject 
of refuse destruction, particularly in reference to it* employment 
for raising steam Details were given of ten combined plants, 
the data of which all tend to prove that a considerable amount 
of energy in the form of heat may be obtained from the burning 
of ordinary domestic refuse At Shoreditch, where the largest 
of these plants is in operation, the total amount of refuse 
destroyed during a period of twelve months was about 26,000 
tons. The plant consists of six Babcock Willcox water tube 
boilers and twelve refuse-furnaces of the Manlove-Alliot type, 
each boiler being placed between two re fuse-furnaces, the hot 
gases from which are led into the boiler tubes through short 
side flues, each boiler being provided with a special grate, on 
which coal might be burned if required forced air draught is 
supplied to the fires by electrically dnven fans, the pressure in 
the ashpit* being one inch of water No coal or other fuel is 
mixed with the refuse, which burns freely, the maximum 
temperature olnerved is 2500° Pahr , and the average, 
1500° F The steam generated in the boilers, at an average 
pressure of 140 lbs. per square inch, is disposed of mainly by 
the engines attached to the electric generators, although a 
small portion of live steam is supplied for clothes washing 
purposes to the public bath* and washhouse* adjoining the 
electricity work* , exhaust steam is also supplied to the Baths 
and Free Library, which are entirely heated from the steam 
produced by the refuse destructor 

It may be interesting to some of our readers to know that the 
U S Weather Bureau has just issued a Bulletin (No 27), show 
ing the probable stale of the sky along the path of total eclipse 
of the sun on May 28, 1900, so far as relates to the United 
States The track of totality begins on the Pacific Ocean just 
west of Mexico at sunnse, and leaves the United States near 
Norfolk (Virginia), And Cape Henry It then crosses the 
Atlantic Ocean, and touches Furope at Coimbra, Portugal, 
takes in Algiers and Northern Africa, and terminates near the 
northern end of the Red Sea at sunset This is the third 
report, and includes the results of observations made in the 
years 1897-9. The observations are divided Into two parts, 
(1) the general state of the sky, and (2) the state of the sky 
near the sun, and show that Central Georgia and Eastern 
AUbama, about south of Atlanta, is the most favourable part 
for avoiding the tendency to cloudiness It is, however, need 
leu to remark that any special cyclonic disturbance on the day 
in question would seriously modify these calculation* as to the 
mean amount of cloudiness. 

In Das Wetter for October, Dr van Bebber publishes the 
first part of the results obtained in an interesting discussion on 
the possibility of scientific weather prediction for several days 
in advance, with special reference to the requirements of agri 
culture Instead of attacking the subject in the usual way of 
dealing with the more mobile areas of low barometric pressure, 
he keeps in view the behaviour 01 the simpler and more 
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penittent ueu of high pressure, among which he distinguishes 
five principal types, In which an anticyclone lies (1) in the 
neighbourhood of the Britiih Isles (with depressions lying to 
the eastward) \ (a) over Germany (with depressions at a con 
•iderable distance off) ; (3) over North or North East Europe 
(with depressions to the southward)j (4) over Esst or North East 
Furope (with low pressure in the west), (5) over South and 
South West Europe (with low pressure to the northward) 
Tables are given showing the frequency in days of the weather 
types during twenty yean, and of their mean duration The 
cases in which the high pressure 11 situated in the western half 
of the honcon are much more frequent than those in which it 
lies to the eastward, especially in the summer season The 
distribution of pressure corresponding to type (4) 11 a winter 
type, and shows a decided minimum during summer The 
occurrence of type (3) in Apnl is very marked, and it is corn- 
paratively rare in the summer season The duration of the 
different types vanes considerably in the twenty years' period, 
but the average time 11 About three days. The chief character 
■sties of the vanous types is explained , but although these refer 
mure particularly tu the weather of the Continent, the lines on 
which the investigation has been earned out may probably be 
followed with advantage in other similar discussions 

In the number of the Biologuches Centralblatt for October 1, 
Dr L Keh, of Hamburg, contributes a discussion on symmetry 
and asymmetry in animals, in the course of which he disputes 
the correctness of several current views. It has, for instance, 
been assorted that asymmetry occurs only in land animals of a 
sluggish disposition and in aquatic creatures. But, observes the 
author, the majority of fishes are some of the most symmetrical 
of all animals j while in contrast to the unsymmetrical claws of 
land-crabs is the symmetry of those of their aquatic cousins. 
In regard to the occurrence of symmetry in rapidly moving 
creatures and of asymmetry in those of stationary habits, Dr 
Keh admits that, so far as external characters are concerned, 
the former condition obtains in insects, most fishes and birds, 
while many tube dwelling worms, univalve molluscs, and flat 
fish are as markedly unsym metrical On the other hand, con 
spicuous asymmetry is met with in the intestines of birds and in 
the skulls of the toothed whales, while many barnacles, bivalve 
molluscs, and brachiopods are as distinctly symmetrical 

Captain Guido Couahdk contributes to the Mittheilungen 
of the Vienna Geographical Society an interesting paper on the 
island of Mayotto, the member of the Comoro group nearest to 
Madagascar. A short history of the island is given, and notes 
on Ita trade, population, climate, flora, and fauna. 

Petek.uann’s Afutketlungcn contains the first part of a 
detailed study of the geology of Celebes, by Trof H Bucking 
The region described is thst of Minahassa, in the extreme 
north west of the Island Minahassa is remarkable for volcanic 
activity ; there are large numbers of active volcanoes, sol- 
fstaras, mud volcanoes, and hot springs. 

We have received the first part of the fifty sixth volume of 
the Virhandlungen des naturhistonscken Vert ins dtr Bretts 
stschen Rkiinland* % WestfaUns, und des Reg Bestrks Osna 
bnkk. The general meeting for 1899 was held at AEx la 
Chapelle, and the report contains papers on " Eyes and In 
dustry,’ 1 by Dr Thier, oculist in Aix, on the rainfall of the 
Rhine Province, by Dr P Polls, on the geology of volcanic 
islands, by Paul Grossef, and on the spiders of the Rhine 
Province, by W. Bosenberg 

The Hull Scientific and Field NatuvaliAts 1 Club sends a copy 
of its Transaction* for the year 1899. The club wisely confines 
U* publications to local topics. Mr J W. Boult contributes a 
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list of Macro- Lepidoptera collected within eight miles of HulL 
Mr Thomas Sheppard deals with the contents and origin of the 
gravels around Hull Some of the gravels he regards as Pro- 
Glacial, although the evidence furnished by the mammalian 
remains is inconclusive The mosses of the East Riding form 
the subject of an article by Mr J J Marshall, Other papers 
relate to local water supply, and to 11 A whale hunt at Goole 
over thirty yean ago " 

Appendix II for 1899 of the Kew Bulletin of Miscellaneous 
Information consists of the names and origin of the new garden 
plants brought for the first time into cultivation daring 1898, 
and the most noteworthy of those which have been re introduced 
after being lost from cultivation The list includes about 300 
species. 

Here J D6rfler (Banchgasse 36, Vienna ui) is about to 
publish a second edition, revised and enlarged, of his Botamker 
Addressbuck (Botanical Directory) and asks the co-operation of 
British botanists, who are requested to send him their full name 
and address, with their scientific distinctions or appointments, 
together with the special branch of botany in which they have 
worked. The price of the Directory will be, to subscribers 
7* 6 d , to non subscribers, ioj post free. 

Bulletin No 17 of the U S Department of Agriculture 
(Division of Vegetable Physiology and Pathology) consists of a 
report by Mr Erwin F Smith on the “Wilt disease" of 
cotton, water melon, and cow pea (Vigna stnensu) It appears 
to be due to the attacks of a fungus, which is polymorphic, 
assuming somewhat different forms in the three hdfct-plants. 
Besides ascosporer, it produces three different kinds of conidial 
reproductive bodies. The fungus has hitherto been known as 
Fusarum vasinfectum, but Mr Smith regards it as the type of 
a new genus, Ntocostnospora , allied to Cosmospora 

Wk have received a report on the spraying of Charlock and 
Runch (wild radish) issued conjointly by the Yorkshire College 
and the East and West Ridings Joint Agricultural Council 
The writer, Mr J R Campbell, advocates the destruction of 
these weeds by a spraying machine, the spray used being either 
iron sulphate or copper sulphate, preferably the former It 
can, however, be used to advantage only in bright, sunny and 
calm weather Solutions of the strength of 10 to 15 per cent 
iron sulphate have no injurious effects on corn or young seeds, 
but they are injurious to other cruciferous crops, such as 
mustard or turnips, and to beans. 

Early in the New Year Mr John C Nlmmo will publish 
the first volume, by ProC Sayce, of Oxford, of “ The Semitic 
Senes,” an important new senes of standard hand-books in¬ 
tended to present compactly and in popular scientific form a 
knowledge of the more important facts in the history, religion, 
government, language, customs, &c., of the Babylonians, 
Assyrian*, and allied Semitic races of ancient history la a way 
that will be serviceable to the reading public generally, as well 
as to teachers and masters, students, the clergy, and others. 
The first volume is “ Babylonians and Assyrians—Life and 
Customs (with special reference to the Contract Tablets and 
Letters)," by the Rev A. H Sayce, Professor of Amyriology 
at Oxford. Other volumes will follow at regular intervals; 
each will be complete in Itself, and the series, taken as a whole, 
will neglect no phase of the general result of recent scientific 
research. 

The additions to the Zoological Society's Gardens during the 
past week include a Flying Squirrel (Sciuroptenu, sp. Inc*) 
from ChitnO, presented by Captain S. A. Harris, I M.S. j a 
Phcssant (Fhastanus cekhUtu, 3 } from RumU, presented by 
the Hon. E. A. Stoner, two Crossed Snakes [P sammo p hi s 
crucifer), two Rhomb-marked Snates (Trimerorhinus rhomb** 
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atus\ two Cape Bucephalus {Dtsphoitdus typus), a Puff Adder 
(B$iu mrutans) from South Africa, presented by Mr J h 
Matcham , a Common Rattlesnake {Crotalus durutus) two 
Homd Rattlesnakes {Cretalus korrxdus) from North America, 
deposited, four Common Sheldrakes (Tadorna comuta) two 
White fronted Geese {A user albifrons), European purchased , 
a Harnessed Antelope (Travelaphns scnpta , 9 ), a Brush tailed 
Kangaroo ( P*tro&ale pcnutliata, 3), born in the Gardens 


OUR ASTRONOMICAL COLUMN 
New Minor Pi anrt (1899 E L ) —Circular No 35 ftom the 
Centralitelle at Kiel contains an ephemcns of the planet ob 
served by Mr E F Coddington in October and November 
last Herr kreutz thinks there seems no doubt that this is 
identical with the planot found by Dr J Pahsa (1896 CO), and 
the ephemem is given with the possibility that more observa 
Hons may definitely settle the point 
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Kreutz, of the Central Bureau at Kiel respecting an important 
alteration in the method of publishing the astronomical inform 
at ion hitherto given in the Astrmomsscke Nathruhten % which is 
one of the most important foreign journals dealing with current 
astronomical observation* With the beginning of the New 
Year the original publication will be conhned to the recording 
of general observations while a separate paper will be issued to 
contain the ephemendesof comets planets &c The subsenp 
tion to the new pait will be 10 marks yearly Arrangements 
ore being made for this addition at Kiel, Niemannsweg 103, 
and subscriptions should be sent there direct 
Companion 10 hie Ohsrrvatory —We have received the 
Compamon to the Observatory for the year 1900 In arrange 
ment thu closely resembles those of previous years giving most 
>f the more important data for the observation of celestial 
objects Beginning with one page showing for every week the 
time of rising and setting of tne sun, its declination at noon, 
mean and sidereal time, and the moon s phases, there follows a 
calendar, giving for every day in the year the setting, southing, 
declination of the moon and the longitude of its terminator 
Mr Denning again contributes his list of radiant points of 
the principal meteor showers during the year Then follow 
useful particulars of the R A, Dccl , diameters times of rising, 
southing and setting of the planets, with the times of elongation 
opposition, conjunction, Occult&tions, configurations of 

the tttellites of Jupiter, Saturn, Uranus and Neptune occupy 
the next ten pages Mr Crommellin contributes an ephemen* 0/ 
Fro* for the period about the opposition in December The 
rot of the book is occupied with an ephemens for physical obser 
▼about of the sun, and the mean places and times of maxima and 
minima, of the more noticeable variable stars 


RECENT RESEARCHES ON URIC ACID 
4 THE uninterrupted stream of new researches which has 
* issued from the laboratory of Prof Emil bischer at 
Berlin suue 1895 threatens to bewilder even the careful 
student of chemistry or physiology The following brief 
summary of the results may be found useful 
Une acid n an excretoiy or waste product of animal life, and 
is closely related chemically to many substances such as 
paraxantmne and heteroxanthine, which are associated with u 
in urme, xanthine, adenine, and guanine, which probably form 
part of the nucleus of cells, and theobromine, theophylline and 
caffeine, the physiologically active constituents of tea, coffee 
and 

An accurate knowledge of the constitution of these sub 
stances u therefore of tne first importance to phynologuts, 
whilst a satisfactory proem for utilising unc aoa—winch u a 
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plentiful constituent of guano—m the synthesis of theobromine 
or caffeine would possess considerable therapeutic interest as 
well as commercial value 1 he many difficulties encountered 
by Prof Fischer in the solution of these problems have been 
met with his accustomed skill and resource which are the 
admiration and despair of the present diy chemist, and we arc 
now not only in possession of a clear and complete knowledge 
of the relationship which exists between these cc mplex products 
of animal and plant life, but we iriy imicipate lefire long 
their appearance ax commercial pr luctb 
Fiscner has shown that in all these ccmpnunds the wune 
atomic framework is present and may be reprennltd ah follows, 
the relative position of the atom* being denoted by the 
numbers 1 to 9 

I 6 

N - C 


a C 


1 1 


7 

5 N n 


. . y* 

N —C—N x 
3 4 9 

If the four additional hydrogen Uoins necessary to satisfy 
the valencies of the carbon and nitrogen atoms be now added 
the structure of the mother substance of ihe whole series is 
obtained 1 compound which has been actually prepared by 
hitcher and named purine (pur urn urt nm) v 

N-CH 

I 

HC 




Nil 


N—C—N 

P me 

llypoxanthinc xanthine and unc acid may be dtnved from 
purine by the addition of one, two and three oxygen atoms 


1IN-CO 

1 1 

lie ( 


NH 

l| /CH 

N—C-N 

HypOKsntfame 


HN—CO 

I I 


oc 


C-NII 
/CII 


HN 

I 

OL 


CO 

I 

C-NH 


11 > 

HN C NH 


HN—C—N HN C NH 

Xanthine Urc-iul 

(6 oxypunno) (2 6-dKr\ypunne) (a to B trioxypunne) 

Adenine is purine in which Lhe hydrogen atom in position 6 
is replaced by an amido group, whiUt guanine 11 hypoxanthinc 
with an amido group in pc sition 2 

N CNII 2 HN—CO 

id: A-NII H\cl C—NH 


>C!I 
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N—C—N 

A lenine 


I 

N C \ 

(Mil 


CH 


Heteroxanthine, theophylline, paraxanihine, 
ively me 


and caffeine are respectively mono 
thines 
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(7 methyl xanthine) 


(CHj,)N~CO 
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(CH,)N—CO 
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HN- 

Paraxan thine 
7 dimethyl xantl Ine) 


-NH 

I I / CH 

(CH,)N—C—N 

Theophylline 
3 dimethyl xanthine) 

(CHj)N—CO 

J 1 

CO C-N(CH,) 

I II >® 

(CHgJN—C—N (CHJN—C—N 

Theobromine (Caffeine 

(j 7 dimethyl xanthine) (1 3 7 mmethyl xaathhwk 
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Although most of the natural jttodu els are represented in the 
foregoingTormulse, the list of punne derivatives 13 not exhausted , 
for, as in the case of the sugari, the natural products have been 
supplemented by an even longer list of artificial compounds 
Thus 4 monomethyl, 5 dimethyl and 2 inmethyl xanthines are 
possible, and most of them are known, and all the fifteen 
theoretically possible methyl derivatives of uric acid huve been 
prepared together with an additional one, whose existence has 
not yet been accounted for 

Fvcn this does not complete the list of punne derivatives, 
for there remain meLhyl punoes, methyl adenines and methyl 
hypoxanthines still to record, as well os an 8 oxypunne isoraenc 
with hypoxanthine and a 6 ^8 dlox> purine isomeric with xanthine, 
and many others. 

It now remains to indicate the manner in which the conxti 
tution of these substances lias been determined and their syn 
thesis effected 

The structure of uric acid was pretty clearly established in 
the jear 1884 by Fischer’s discovery of a second methyl uric 
acid, in addition to the one obtained by Hill, both of which 
arc formed simultaneously by treating the lead salt of uric acid 
with methyl iodide Since one of these compounds gives on 
oxidation methyl alloxan and urea, and the other by similar 
treatment alloxan and methyl urea, the formula of uric acid 
must be represented by the fusion of an alloxan and a urea 
nucleus, §0 as to form an unsymmetncal grouping after the 
manner proposed by Mcditus The complete memylation of 
unc acid yields a letramethyl dcnvaLive from which all the 
nitrogen ls removable in the form of melhylanune It follows, 
therefore, that the four methyl groups in tctramethyluric acid, 
and probablv therefore the four hydrogen atoms in uric acid 
itself, are linked to nitrogen The structure of unc acid is 
represented by one or other of the following tautomeric forms — 
NH—CO NsC(OH) 


If in place of urmmll its methyl derivatives are employed, various 
methyl unc acids are obtained , an important point, since the 
positions of the methyl groups m the add are thereby de 
terrained 

Thus from 1 and 7 monomethyl uramil, 1 and 7 .methyl uric 
acid have been obtained , i 3 and 1 17 dimethyl uramil yield 
1 3- and 1 7 dimethyl uric acid ,137 tnmethyl uramil can 
be converted into tnmcthyl unc acid, whilst the imido pseudo 
unc acid of Traube is converted into an amido uric acid 

Having then established the structure of unc add and the 
methyl uric acids as h>droxy derivatives of xanthine, guanine, 
theobromine, theophylline and caffeine, &c, the question arises, 
How can these various compounds be obtained from the single 
raw material, unc acid? Since xanthine can be methylated 
and converted into theobromine, as Strecker first showed by 
treating the silver salt with methyl iodide, and since theo¬ 
bromine and theophylline, by a repetition of the same process, 
can be converted Into caffeine, there are several ways in which 
the above problem might be attacked 

Unc acid might be reduced to xanthine and the xanthine 
methylated, or uric acid might be converted into monomethyl 
unc acid, then reduced to rmmomethyl xanthine and further 
methylated , or, finally, the di and tn methyl unc acids might 
be first prepared and then reduced to the corresponding di and 
tn methyl xanthines. All three methods have been utilised in 
turn by Fischer and earned to a successful issue , and since the 
process is similar in each case, one or two examples may suffice 
ty way of illustration. 

When 1 3 7 trimethyl unc acid is heated with a mixture of 
pentachloride and oxychlonde of phosphorus, it yields tnmethyl 
chloroxanlhine. Tetramethyl uric acid yiebls the same product 
by the elimination of a methyl group in the form of methyl 
chloride Tnmethylchlomxanthine is then reduced with strong 
hydnodic acid to caffeine 


<b C-NH V (flO)d; C-NIf 

| II >CO or || |i /C(OH) 

NII—C—Nil 7 N — C—N # 

L Uric arid 

This structure is confirmed by its synthesis from uramil, a 
synthesis which, it may be interesting to reminder, was first 
suggested by Liebig and Wohler, then carried forward a 
step by v Baever’s discovery of pseudo unc acid, and finally 
realised by Fischer in 1895 

Uramil was first obiained by Liebig and Wohler from alloxan 
and ammonium sulphite, which form together ihionuric acid, 
the Utter decomposing on boiling with hydrochlonc acid into 
unuml 

NH-CO NII-CO 
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do CO 

iJn-co 

Alloxan 


(NH 4 )1IS( 


do i< NH ’ - 

>, I I 'SO,H H,0 


NH - CO 

do CHI 


NH—CO 
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CHNHj \ HjSO, 
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I I ) 

ClIjH-C-Nf 


1 n 

CII|H—C—NH 
1 i 7 Tnmethyl unc acid 


CH,N—CO 

1 1 

OC C—N CH, 

I II >“ 

CHjN—C—N 

Trimethyl chloroxanlhine. 


CH,N—CO 


C—NCH, 

1 >« 


CH.N-C-N 

Caffeine 


NH-CO 

Uramil 

Unuml, as v Baejer showed, combine! with potassium 
cyanale to form the potassium salt of pseudo-uric acid 
NH—CO NH-CO 

11 I' 

CO CH Nllg + KN CO=CO CH MI CONHK 

iIh-co iJn-do 

Pseudo unc acid differs in composition from uric acid by one 
molecule of water To effect its removal, which the usual 
dehydrating agents fail to do, Fischer found that it is only 
necessary to heat the compound with 20 per cent hydrochlonc 
acid in order to obtain unc acid 

NH—CO NH-CO 

do dn.NHCOMlj-frCO d-NH 

illJp I >CO + H ,0 

* NH -C- nil 

pMudo-nric acid Unc acid 
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1 3 Dimethyl uric acid behaves similarly and forms theo- 

phylline 


CH,N—CO 

CH,N—CO 

| j 

CO C-NII 

1 i 

CO C—NH 

11 > 

—► I \ 

j 

CH,H—C—NH 

CH.N-C-N 


Dimethyl uric actd 


Chlorf htophyJlin 


CH,N—CO 

do A- 


CO C-NII 

11 >« 

CH.N-0-N 

Theophyllbia 

This process cannot, however, be applied to uric acid in order 
to obtain xanthine, or to 3 or 7 monomethyl or 3 7-dimethyl 
uric acid, which might lead to the synthesii of theobromine, 
since in the first case the substance is destroyed, and in the other 
cases Ihe chlorine atom replaces the wrong oxygen atom, i t 
instead of replacing it in position 8. which is essential to the 
success of the operation, it enters position 6. 

The happy Idea of employing phosphorus oxychloride alone 
in place or the mixture of pentachloride and oxychloride has 
overcome this unforeseen difficulty, and given a fortunate turn to 
the investigation 
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By this modification 3 7 dimethyl uric add may be made to 
yield chlorotheobromine and theobromine, or better still, 
3-methvl unc acid, which can be obtained by the direct methyl 
ation of one add, may be converted successively Into 3 methyl 8 
chloroxanthine, which may be either methylated with methyl 
iodide in presence of caustic potash to chlorotheobromine and 
chlorocafmne, and then reduced, or first reduced to 3 methyl 
xanthine and then methylated As a rule, however, the 
methylauon of the chlorine compound is more easily effected 
than that of the reduced product Paraxanthine (1 7 dimethyl 
xanthine) may be obtained from 1 1 7-dimethy lurlc acid in a 
similar manner and also converted by methylatlon into caffeine 
The following scheme will make clear the various directions in 
which the synthesis of caffeine has been accomplished — 

Uric acid 


HN—CO 

I I 

OC r-NH 

I : /' CH 

hn-c-n 

Xfinthltta. 


N-CI 

id: i-NH 
1 ^cii 

N—C—N 
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* Vi 
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1 j Dlmethylunc 
field 
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Thiobronuai. 

V 

y 

Thaophylllne 

\ 

y 

Paraxanthine 


' 1 

Letrameihyl 
unc acta 


Caffeine 


Heteroxanthine (7 methyl xanthine) has been obtained by the 
action of phosphorus oxychloride on theobromine, which by the 
elimination of one methyl group forms 7 methyl dichloropurine 
By boiling this substance with hydrochloric acid, 7 methyl 
xanthine is formed Xanthine cannot be prepared in so direct 
and simple a manner as the above from unc acid, even when 
phosphorus oxychloride alone is used, for the first product ob¬ 
tained in this way 148 oxy 2 6 dichloropurine instead of 8-chtoro- 
a 6-dioxypunne, but by the action of a large excess of 
phosphorus oxychloride unc acid may be made to part with its 
last atom of oxygen Tnchloropunne is then produced, and 
this compound nos served for the synthesis of xanthine and 
its more nearly related derivatives hypoxanlhine, adenine and 
guamnr 

When tnchloropunne is treated with aqueous potash it yields 
6 oxy 2 8-dichloropurine The latter compound may be 
directly reduced with hydriodic acid to hypoxanlhine, or con 
verted with alcoholic ammonia into chlornguanine, which on 
reduction forms guanine Aqueous ammonia converts tnchloro 
punne into 6 amino 2 8 dichloropurine, which yields adcnine 
on reduction 


HN—CO 

S II > OT 

N-C-N 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Mr h rank I knky, of the Geological Department of the 
British Museum (Natural History), who has been trained under 
Mr Smith Woodward, has been appointed Assistant Curator of 
the Norwich Museum 

Mr A Kendlk Short, a student of University College, 
Bristol, was awarded the scholarship in physiology at the recent 
final B,Sc examination of London University The scholarship 
is of the value of 50/ per annum for two years. 

Dr J W Gregory has been appointed professor of geology 
and mineralogy in the University of Melbourne, in succession 
to Sir Frederick M’Co>, > K S Dr Gregory has been a* as¬ 
sistant in the geological department of the British Museum 
(Natural History) for several years, and is a member of the council* 
of the Geological Society He has been engaged in very success¬ 
ful explorations—notably 111 British hast Africa in 1892-93, and 
in Spitsbergen in 1896—and has, in addition, contributed more 
than fifty papers to scientific societies. The salary attached to 
the post to which he has been appointed is 1000 / a year 

Tub London Technical Education Committee have arranged’ 
fur a second conference of science teachers to be held during the 
forthcoming Christmas vacation. Meetings will be held on 
Wednesday, January io, and Thursday, January 11, 1900, in 
the morning and afternoon of eftch day On the first day the 
meetings will be held m the conference room of the 1* nghah 
Education Exhibition at the Imperial Instilutc, when the Rr 
lion Sir John Lubbock, f RS, will preside at the morning 
meetings, and Sir Henry Koscoe, F R S , at the afternoon 
gatherings. The second days proceedings will take place at 
the Shoreditch Technical Institute, Bitfield street, iloxton 
The following addresses will be delivered —Wednesday 
at IK a.m , "Teaching of Botany in Schools,” by Prof, 
L. C Miall, F R.S , and "Object Lessons in Botany,” by Miss 
Von Wysa, at 2 o'clock, on "Juvenile Research,” by Prof 
H E Armstrong, ( R.S , this address will be illustrated with 
lantern slides and experiments by juvenile assistants, orv 
Thunday at II a.m, on "Teaching of Natural History in 
Schools,” by Prof Woods Hutchinson, and on "Object 
Lessons in Natural History,” by Mr J W Tutt, at 2 o’clock, 
11 Metal Work as a Form of Manual Instruction in Schools,” by 
Prof W Ripper Free admission will be granted to as many 
teachers as the conference rooms will accommodate Applica 
tions for tickets of admission should be made to Dr kimnuns, 
Bermondsey Settlement Lodge, S E , or to Mr C E Buck' 
master, 16, Heath field road. Mill Hill Park, W. 
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With strong hydriodic acid, trichloropurine is converted into 
duodopurine, which yields, on the one hand, with hydrochloric 
add xanthine, and with due djtt and water purine, the mother 
substance of the whole group of compounds. Though neutral 
to litmus, purine forma salts, the nitrate and picratc nemg the 
most characteristic of these compounds. 
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The following gifts to science and education in the United 
States are announced in Sritmt —The money, amounting to 
11,400,000 dollars, obtained by Mrs, Jane Stanford for her 
285,000 shares of Southern Pacific stock, which she sold 
recently, will at once be made available for the use of the 
Stanford University —Mr James Jennings McComb, of New 
Vork, one of the founders of the South western Presbyterian 
University at Clarksville, Term,, has given 70^000 dollars to 
the endowment fund, making his contributions amount in all 
to *100,000 dollars.—Brown University has received an uncon¬ 
ditional gift of 10,000 dollars from the heirs of the late Lucian 
Sharpe.—The Rev John Pike has left the reversion of half his 
property to found two scholarships in Bowdoin College — 
Mr Tfaiomas Armstrong, of Plattsburg, New York State, who 
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died in 1897, left his property, amounting to 300,000 dollars, to 
Union College, Schenectady Suit was brought on behalf of 
his wife and children, and half of the estate has been awarded 
to them, while the remaining 150,000 dollars goes to Union 
College —Vaisar College has received a gift or 5,000 dollars 
towards the proposed biological laboratory, for which 25 000 
dollars has been promised on condition that an equal additional 
sum shall be raised -The University of Pennsylvania has re 
ceived a gift of 250,000 dollars for the construction and equip 
ment of a laboratory of physics —Wesleyan University has 
received a gift of 38,000 dollars from Miss Elizabeth A Mead, 
subject to an annuity during her lifetime —St Lawrence 
University has recened 34,000 dollars from \anous sources. 


SCIENTIFIC SERIALS 

Amtntan Journal of S*.tenet t December —The highest aim 
of the physicist, by H A Rowland Physics is the science 
above all sciences which deals with the foundation of the 
universe, with the constitution of matter from which everything 
in the universe is made, and with the ether of space by which 
alone the various portions of matter forming the universe affect 
each &hcr, even at the greatest distance*. He who makes 
two blades of grass grow where one grew before is the bene 
factor of mankind , but he who obscurely works to find the 
law* of such growth is the intellectual superior as well as the 
greater benefactor of the two —Notice of an aerolite that 
recently fell at Allegan, Michigan, by H L Ward The mass 
in question, about 20 inches long and 10 or 12 inches thick, was 
seen to fall, and due up a few minutes alter it was buried It 
was reported to be not all through, and not cold at the centre 
as dgnt have been suspected The stone u very chondntic in 
strdbturc It is of a light ash grey colour, and exceedingly 
fi table, with a block crust averaging t mm in thickness. 
Optical examination reveals the presence of enxtalite, chrysolite, 
felspar, trmhie and iron, the two last being distributed evenly 
and thickly as small irregularly shaped grains.—A new meteoric 
iron found near Iredell, Bosque County, Texas, by W M Foote 
The meteorltic iron In question was not seen to U1L The three 
best instances of cleavage are exhibited in one specimen These 
are three pairs of perfect adjacent planes forming angles of 
190° The fracture presents a glistening tin white finely crystal¬ 
line surface Grains and plates as much as 2 mm thick, of a 
Iffittle magnetic mineral of pyrltiferous aspect are common A 
qualitative examination showed the presence of iron, phos 
phorus and nickel, indicating it to be schreiberiile.—Some of 
the results of the international cloud work for the United States, 
by F H Bigelow The penetration of ordinary cyclones InLo 
the higher regions of the atmosphere is slight. They are only 
two or three miles deep Hurricanes are five or six miles deep. 
The anticyclonic and cyclonic areas are hardly to be considered 
as centres of motion except In the very lowest strata, since cur 
rents of air blow directly across them from west to east, even in 
the cumulus region of the Rocky Mountain districts. The 
ordinary circulation theory does not hold good In each stratum 
from the surface to the cirrus level about as much air moves 
north as south, for there are enormous counter currents passing 
by each other at the same level, and not over one another at 
different elevations. This puts a new aspect upon the entire 
problem of the general circulation. 

Wiedemann's Annate* der Phjsik und Ckemie % No 11 
—Moving bodies in the electric field, and the electric 
conductivity of air, by A. Heydweiller If a sphere rotates 
uniformly in a medium of different conductivity and in an 
electric field, and the conductivity of the medium is negligible 
in comparison with that of the sphere, a couple acts upon the 
sphere tending to stop its motion If the conductivities arc 
reversed, the couple tends to accelerate the motion The 
author shows that this may account for the stoppage of the 
moon's original rotation —Ratio of the electric charge of 
kathode particles to* their mass, by 8 Simon. Using Kauf 
mmnn’s method of magnetic deflection, the author determined 
the ratio s/m as accurately as possible He found it to be 
i 865 x w CG S units, dt slightly higher than Kaufmann's 
value —On toe highest audible and inaudible notes, by R 
Kotug. The author investigates notes of pitches ranging from 
4096 to 00,000 vibrations per second, produced by bowed 
tuning-forks. The method of beats Is useful for estimating 
pitches up to the Umits of audibility, but the method of Knnd?s 
dust figures is available up to the highest pitches, and is easy 
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to apply and to deduce results from,—Origin of frictional 
elsctndty, by C Christiansen A mercury jet was surrounded 
by twelve jets of zinc amalgam, and both were made to fail 
side by ude through oxygen. As long as the oxygen was 
somewhat moist, the normal difference or potential of O 88 volt 
was Indicated between the amalgam and the mercury But 
when the moisture was gradually reduced the difference of po 
tential steadily decreased, and finally was reversed in sign at a 
point where the vapour pressure was about o 5 mm —Influence 
of Bccqucrel rays upon electric sparks and brushes, by J Elster 
and H Cieitel A spark gap 1 cm wide, between a positive 
knob and a negative disc, was exposed to tbe influence of a 
radium preparation The sparks or brushes were immediately 
converted into a glow dichaige, a violet glow surrounding the 
knob. When the due was made of cardboard instead of metal, 
the gap became so sensitive that the radium affected the dis 
charge at a distance of over a metre —Behaviour of the brush 
discharge in a magnetic field, by Mr Toepler The stratifica¬ 
tion of the brush discharge is considerably modified by a strong 
magnetic field The latter has the effect of crowding the 
stratifications together, and also of displacing them laterally 
with respect to each other An unstable brush discharge 11 
converted into a spark discharge 


SOCIETIES AND ACADEMIES 
London 

Chemical Society, December 7 —Prof Thorpe, President, 
m the chair —The following papers were read —The oxidation 
of certain organic ncida in presence of ferrous salts, by II T II 
Fenton and 11 O Jones The authors have examined the 
oxidation products ot a number of carboxylic acids and of 
picric acid by hydrogen peroxide in presence of ferrous salts — 
O xml acetic acid, by H J II Fenton and II O Jones, tree 
oxalaceuc acid, C 4 H 4 Og, is obtained on oxidising malic acid in 
presence of ferrous salts.—Determination of the constitution of 
fatty acids (Part 11 ), by A W Crossley and H R. Le Sueur 
Ethylisopropylmalonic acid yields ethyluopropyiacetic acid, 

C.H, CH(C J H I ) COOH 

by elimination of carbon dioxide Ethylic • bromethylisopro- 
pylacetate yields, on treatment with diethylanthne, a mixture 
of ethylic dimethylethylacryUte and ethylic methvllsopropyl 


acrylate.—The reaction between sulphuric acid and potassium 
fenocyanlde, by R II Adie and K Browning *Thc action 


of acid of the composition H*S 0 4 or 1 I s S 0 4 ,H |0 upon potass 
lum ferrocyanide consists in the formation of potassium sul 
phate and hydroferrocyanlc acid and m a partial evolution of 
carbon monoxide \ all the cyanogen in potassium ferrocyanide 
is converted into carbon monoxide by acid of the composition 
HjS 0 4 aHjO Acid of the composition H,S0 4 ,4H^O to 
H f S 0 4l ioH.O similarly converts the salt into hydrocyanic acid 
and Evenirs wit, K t Fe fl Cy i —The sulphates of biimuth, by 
R. H Adie By the action of sulphuric acid of different con 
centrations, the author has obtained solid salts of the following 
com pool lions 

SBijOj, 11 SO s , 17H f O , BigOj.iSO^H.O j BuO«,4SO„3H fl O 1 
Bi t O > ,4SO|,lI l O j Bi fl O s ,4SO a , 10T4O 
—On sulphates of the form RfS 0 4 , 2 MS 0 4l especially those 
of isometric crystallisation, by F R Mallet By fusing tbe 
constituent salts together, the author has obtained cubic double 
salts of the following compositions 

K a & 0 4 ,iMgS 0 4 , KoS 0 4l 2 ZnS 0 4 t K a S 0 4 , 2 MnS 0 4 , 
K f S 0 4l aNiS 0 4 , K fl 5 o 4 ,aCoS 0 4 , Kh,S 0 4 ,aMgS 0 4 
—Reactions of the so-called dibenxylamarine, by F R Japp 
and J Mou The authors describe the chemical behaviour of 
dibenxylamarine, which they have previously shown to be 
benzoyl r-dlbenzyl 1 d 1 phcnylethylcneoiamine —Note on iso 
amarine, by II L Snape The author has resolved iioamanne 
into its optically active components, thus confirming Japp and 
Moir*s view of its constitution^—On the preparation of benzene 
asoortbonltrophenol, by J T Hewitt Benxeneaxophenol is 
converted Into beiuenesioorthomtrophtnol by dilate nitric acid 
—Some new osaxones and tetgaxones, by H A, Auden.—A 
senes of substituted nitrogen dlbridea. Part 1 L Tbe tnchloro- 
pbenylacyl chlorides, by F* D. Cbettaway and K. J. P Orton. 
—The reaction between ctlprio sulphate solution ana magnesium, 
cine and iron, by R. M Caven. 
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Qeological Society, December 6 —W Whitaker, F.R.S., 
President, in the chair —Dr Blonford described certain photo 
graphs sent by Mr E. H L. Schwarz, and representing the Dwyka 
boulder-bed and the rounded and grooYecbundertyliig surface, in the 
neighbourhood of the Orange River near Hope town and Pnesko. 
The importance of these photographs lay in the evidence which 
they afforded on a disputed point Dr Sutherland and Mr 
Grief bach had coiled attention to the evidence of ice action pre¬ 
sented by the Dwyka Conglomerate in Natal, and additional 
evidence had been brought forward by several observers, 
especially by Mr Dunn from the Orange Free State and Cape 
Colony, and recently by Dr Molengraaff from the Transvaal 
Other observers, however, and especially the late Prof Green, 
had disputed the glacial origin of the Dwyka beds. The 
photographs now exhibited would, the speaker thought, con 
vince most geologists that the phenomena presented were due 
to ice action The resemblance to similar photographs shown 
to the Society in 1896 by Prof T W Edgworth David, and 


to ice action The resemblance to similar photographs shown 
to the Society in 1896 by Prof T W Edgwortn David, and 
representing the beds corresponding to the Dwyka Conglomerate 
in South Australia, was noteworthy Fvidencc of glacial action 
in Upper Pakeozotc times had gradually accumulated from 
India, Australia, and South Africa, and there was a probability 
that similar indications existed in South America.—On the 

r ogy and fossil corals and echimds of Somaliland, by Dr J 
Gregory British Somaliland consists of a high plateau, of 
which the northern scarp 1* separated from the Gulf of Aden by 
% belt of low hills and plains known os the Guban The 
southern plateau consists of Archeean gneisses, quartzites, 
amphibolite schists, ch Ion tic schists, and pegmatites. It is 
capped by purple gnts, red sandstones, and conglomerates, 
which are covered by limestones of Neocomian, Turoman 
(? Cenomanian), and Eocene ages. The Neocomian limestone, 
which may be correlated with that of SmgeJi described by 
Rochebrune, occurs at Dobar in the Guban , while a Jurassic 
limestone, probably of Bathonian date, occurs at Bihendula in 
the Guban hossils collected from these limestones and from 
raised reefs of Pleistocene age, have been examined by the 
author, who tabulates a list of corals and echimds. The 
evidence of the collections is sufficient to show that a Neo 
comian limestone occurs both on the summit of the Somali 
plateau and on the floor of the Guhan, and that some marine 
limestones of Lower Tertiary age (probably Eocene) also occur on 
the plateau It is therefore evident that the foundering of the 
Aden Gulf is post Eocene in age —Noie on drift gnvels at West 
Wickham (Kent), by George Clinch The author describes two 
beds of drift gravel at West Wickham The first, occupying the 
bottom of a dry valley, yields in a section exposed at Gates 
Green, material derived from the Chalk and the Lower Green 
sand, and distinct, although perhaps not direct, relation with 
the denudation of the Weald is claimed for it The other bed 
of gravel is of later age, and has yielded many Palaeolithic 
implements and flakes —On the occurrence in British carbon 
iferous rocks of the Devonian Genus Palaeometh % with a de¬ 
scription of a new species, by Dr. Wheelton Hind. The family 
Nucuhdse is represented in carboniferous rocks by the genera 
Nucula % NncHlatta^ and Ctenodonta^ and to these must now be 
added Palae*mtto % which the author describes from two fine 
specimen 1 in the Museum of Practical Geology, from carbon 
iferous shale (Yoredale Shale) south of Hammerton Hall, Slaid 
burn, Yorkshire It is remarkable that a genus so well developed 
In Devonian times should be found at the top of the carboniferous 
limestone senes, but not in intermediate beds. Hall’s diagnosis 
of the genus is given, with additional remarks, and a new 
species is described and contrasted with Ctenadonta {Palaeoneib) 
hrata , Phil , from the Devonian of Baggy 

Entomological Society, December 6.—Mr G H Verrall, 
President, in the chair —Mr J J Walker exhibited a specimen 
of CWfar marxoaxm, Rogenh , taken at Massowah, on the Red 
Sea. He considered this form to be only a dwarfed race of 
C kyale, Linn., and for comparison with It, he showed spea 
mens of the vas. nilgherrunsu, Feld., from Central India, and 
of the var stmoda, JDe L'Orzn, from Japan.—Dr Chapman 
exhibited a senes of sp ecimen s , selected from various English 
collections, together with a few foreign examples, to illustrate 
the English forms found within the genus rumsa* He read 
some notes relating to the gnus, and to characters, chiefly 
drawn from structure, by which the different species may be dis¬ 
tinguished —Mr Malcolm Burr called attention to Dr Sharp's 
paper on the modification and attitude of UMum. dxaboluum^ 
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recently published in the Proceedings of the Cambridge Philo¬ 
sophical Society (vol x part in.) He exhibited the plate, 
drawn after nature by Mr Muir, which illustrates the paper, 
pouutng out that no drawing of this kind showing a Mantid in 
its natural colours simulating the petals of a flower, had hitherto 
been published He also exhibited species of M ant odea of 
various genera, to show the different modifications by means of 
which insects of this group are made to resemble leaves and 
flowers.—Mr Kenneth J Morton communicated a paper en¬ 
titled " Descriptions of new species of Oriental Rhyacophilae " 

Dublin 

Royal Dublin Society, November 22 —Prof E J 
McWeeney in the chair —Prof T Johnson read a paper on 
the yellow blight of the potato-plant, an examination of which 
he had undertaken at tne request of the Congested Districts 
Board of Ireland The disease is especially prevalent in the 
west, but is found throughout Ireland The two fungi held 
mainly responsible for the disease, of which an Illustrated 
account was given, are considered to be Sderottnia scUrotiorum 
(Lib.), Maisce, and Rhisottoma 6 o/ani, KUhn, the 0 small 

K >x 11 fungus of the potato tuber At the Winter ShoW of the 
oyal Dublin Society, of several hundred dishes of potatoes 
there was scarcely a atsh with tubers free from the sderotia and 
mycelium of Rhitoctonia, hitherto not recorded in Ireland — 
Mr G II Carpenter read a paper on some Collembola from 
Franz Josef Land, collected by Mr W S Bruce, of the Jackson 
Harmsworth Expedition in 1896 and 1897 Seven species are 
represented In the collection, one of which—an Isotoma—is new 
to science Mr Carpenter also presented a paper on Pantopoda 
from the Arctic Seas, dredged by Mr Bruce in 1897 and 1898 
—Dr F T Trouton.F RS , exhibited Caldwell’s modification 
of the electrolytic interrupter, and drew attention to his explan 
ation of the curious transference flow which occurs from one side 
to the other through the narrow opening or hole in the dividing 
partition The direction of the flow being independent or the 
direction of the current points to a heating effect When the 
explosion in the hole occurs through the sudden evolution of 
vapour liquid is ejected to both sides , but should the position 
of the explosion in the hole move, through anycause, to one 
side, more liquid will be thrown to the other The bubbles of 
vapour must tend to form on the side of lowest pressure, thus 
accounting for the phenomenon In the apparatus shown, the 
number of breaks per second was about 750, the volume of the 
hole about 0011 c,c , thus the limit to the rate of flow is about 
4 c c The maximum observed was about 3 

Royal Irish Academy, December 11 —Dr Beniamin 
Williamson, F R S . in the chair —Dr Henry H Dixon read a 
paper on the first mitosis of the spore mother cells oHilium In 
this paper observations and arguments are adduced in favour of 
regarding the double twisted condition of the nuclear thread m this 
mitosis as arising from the folding and twisting together of parts 
of the doUchonematous thread. The double thread parting 
transversely forms the chromosomes, which are thus composed 
of two twisted portions, each a primary chromosome. In the 
equatorial plate each primary chromosome divides longitudinally 
A pdr of tne longitudinal halves forms the V shaped daughter 
chromooome It is also shown that the unravelling of the halves 
of the twisted primary chromosomes naturally explains the 
constant V form of the daughter chromosomes. From this it 
will be seen that the mitosis is not a “reducing” divmon in 
Weitmann’s sense. The manner of the formation of the chroma 
somes brings into proximity In the dispirem stage parts of the 
nuclear thread whicn were, in the spirem stage, distant from one 
another —Prof C J Joly read a paper on some applications of 
Hamilton’s operator V in the calcului of variations In the case 
of positional variations, the conditions fora stationary value of the 

integral Jfdpjdp being a linear and distributive function of the 

vector element dp of a curve, may be expressed by the relation 
ftu=o at the limits, and fpwdphp^b at each point of the curve. 
In the second equation, V operates on / alone, hor surface 

integrals, ffPd* where dm is a^duected element of area, the 

conditions are over the surface, and F\=o over the 

boundary, X being normal to a fixed surface on which the 
boundary lies. Examples were given for the use of these 
formulas. 
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Paris. 

Academy of Sciences, December n — M van Tleghem Id 
the chair —The perpetual secretary announced the receipt of 
the hut American contribution to the Lavoisier hund, the total 
amount received from the United States amounting to J054 
franc*.—On the parallax of the sun, by M Bouquet de la Grye 
The Academy of Science* in 188a sent out ten parties of 
astronomers to observe the transit of Venus across the sun, and 
Jn the present paper the final results of these observations are 
given The mean of the results obtained by Halley's method 
with the large telescopes Is 8'7996, with all the telescopes 
8'8068 , the adopted result is 8" So ± *oi The calculations 
of the results from the photographical methods are not yet com 

f itted.—Note on the work done on Mt Blanc In 1899, by M 
Janssen The note contains details of work done in two 
directions, (1) on the losses that an electric cable undergoes 
when it is placed bare upon the glacier, and (2) on oxygen 
in the sun The first work was unfortunately attended by a 
fatal accident to one of the observers, M Cauro, who 
fell on to the glacier on which the experiments were 
being earned out The work was finished by M Lespieau 
It was found that naked wires of galvanised iron were 
-quite serviceable for telegraphing between the observatory and 
points varying from 300 to 1700 metres distant, a 3 mm iron 
wire lying on a length of 1700 metres of gUcier Ice not con&ti 
tutmg a telegraphic 11 earth M As regard* the solar oxygen, the 
photographs of solar spectra obtains! during the year will be 
discussed subsequently — Influence of the magnetic field upon 
the radiation of radio active bodies, by M llcnn Becquerel In 
a non uniform magnetic field, constituted by a powerful electro 
magnet, the radium ray* are bent and concentrated on the 
pules. The results were most clearly shown by the aid of 
photography, a horizontal sensitive plate, covered with black 
paper, being placed between ihe two poles 45 mm apart 
parallel to the field Before exciting the magnet the radio¬ 

active barium chloride was placed upon the plate half way 
between the poles. The maximum deviation corresponds to 
ihe direction normal to the field These results have been 
obtained independently by MM Meyer and Schweidlcr by 
Ibe use of a fluorescent screen —On a general method 
for the estimation of some elements contained in 
organic compounds, by M Berthelot By combustions in 
oxygen in the calorimetric bomb, at a pressure of 25 atmo 
spheres, accurate estimations of carbon, sulphur and phosphorus 
ore readily carried out if suitable precautions are taken, the most 
important for the two latter elements being the addition of a 
certain quantity of naphthaline or camphor The dctermina 
Has of potassium, the alkaline earths, copper, iron, silver, or 
mercury presents no difficulties. - On the molecular refractions, 
molecular dispersions and specific rotatory power of some alkyl 
camphor*, by MM A. Haller and P Th Muller Measurements 
ore given for bencylidene-, piperon) lldene , cuminyl , ethyl 
tellgenyl . metamethoxybenzyl , and anlsyl camphors, and the 
results compared with the figures given by the calculations of 
Bnihl and Gonrady, the experimental results are in general 
higher than the calculated values. The authors suggest 
ihe double linkage connecting the camphor and aide 
tiydic residues as the cause of the deviations,—Re 
marks by M Duclaux on hts treatise on microbiology — 
Note on the Bielids observed at Algiers on November 28-29, 
by M H Tarry —On the theory of discontinuous functions, 
fay M R. Baire —Method for determining the mean density 
-of the earth and the constant of gravitation, by M A 1 Gerschun 
If a heavy sphere is brought near the free surface of a liquid at 
seat, this surface takes the form of a surface of equal Newtonian 
potential, arising from the simultaneous action of the earth 

and the heavy sphere The expression - = 1 + jV is de 

doced, where R U the earth's radius, d the density of the sphere, 
8 the mean density of the earth, and • the ratio of radius of the 
sphere to the distance of its centre from the free liquid 
surface, and p the radl3 of the osculating surface to the liquid 
at its highest point. To determine • an optical method is 
employed of great delicacy, given by Foucault for verifying 
the truth of plane optical surfaces. Some prehminary cz 
penments on the method show that its precision is not leas 
than those previously In use, neither are the experimental 
difficulties greater —On the principle of equality of action and re 
action, by M Andrf Broca —Action of aluminium chloride upon 
camphoric anhydride, by M G Blanc The chief product of 
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this reaction is isolauronolie add The secondary products are 
a mixture of adds, having formula, CtH 14 0, or C?H ]a Oj and 
a lactone G»H u O r —Alkalimetry of the amines, by M. A. 
Astruc. The fatty amines examined ranging from methylamine 
to diamylamine are monoadd bases with either heliantnine or 
phenolphthalein as indicator The primary aromatic bases, on 
the contrary, are neutral to phenolphthalein, but behave as 
monoadd bases to methylorange.—On the co-existence of a re 
during and an oxidising diastase in animal organs, by MM J 
Abelous and E Gerard, It is shown that in aqueous ex¬ 
tracts of the kidney of the horse, two ferments are present, 
one of which can reduce a nitrate to nitrite, and the 
other produce the inverse reaction —On the presence of 
mannocellulose in the ligneous tissue of gym nosperms, by 
M Gabriel Bertrand —A contribution to the history of 
intraocular pressure, and to our knowledge of the mechanism of 
blood pressure in the capillaries, by M W Nicati Measure 
menu of the hardness of the eye show that the blood pressure 
of the capillaries is proportional to the ratio between the volume 
of the body and its surface —New observations of American 
PtripatoriUit by M E L. Bouvier —On a new pathogenic 
Mucor , by MM Lucet and Constantin This fungus was round 
to be the cause of a disease of the respiratory organs, at first 
mistaken for tuberculoma The disease was cured by treatment 
with arsenic and potassium iodide The fungus was found to be 
a new species, differing from the four pathological species 
previously known The name proposed by the authors is 
Rhitomucor parasiticus —On a new mode of formation of the 
egg in PiptocepkaliSt by M Mat rue hot —-On the mountain chain 
oTChmrtrcuse, by M If R 4 viL — The factcs and conditions of 
deposit of the Turanian in Aquitaine, by M Ph Glangeaud — 
On new subterranean researches in Dlvoluy (Hautes-Alpes), 
and on the deepest natural well known, by M E A Martel 
The shaft found hoi a depth of at least 310 metres, and is 
probably greater —Approximate determination of the denude 
tion of Cretaceous rocks on the coasts of Normandy, by M 
J Thou let 
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THE PEOPLING OF AUSTRALIA 

Eaglthcewk and Crow a Study of the Australian 
Aborigines , including an Inquiry into their Origin 
and a Sun ey of Austtahan Languages By John 
Mathew, M A, B D Pp xvi + 268 \ ive Plates and 

a Linguistic Map (London David Nutt Melbourne 
Melville, Mullen and Slade, 1899) 

GRFAT deal has been written, and has yet to be 
wntten, about the origin of the Australian natives 
Considering the immense area that they occupy, there is 
a considerable amount of uniformity both from a physical 
and a cultural point of view , but it is now recognised 
that this apparent uniformity does not necessarily imply 
purity of origin indeed, a dual or multiple element in 
the population may be said to be generally accepted 
The latest investigator of this problem is the Rev John 
Mathew, who in his “ Eaglehawk and Crow has boldly 
testated his previous solution that Australia was first 
occupied by a branch of the P ipuan family these first 
comers occupied all the continent, and having spread 
across to the southern shores they crossed what is now 
H ns Strait, and their migration terminated in Tasmania 
I hen followed a hostile Dravidian invasion Mr 
Mathew thinks that this ingredient of the population 
first touched on the north east co1st of Queensland, not 
in one boat load, but in an unintermittent stieam for many 
years, probably being forced southwirds by the attacks 
of a more powerful race l inally, a Malay invasion came 
later, and in a desultory way by detachments at irregular 
intervals 

1 he term Papuan is employed by Mr Mathew as the 
equivalent of Melanesian, and is meant to include the 
I asmanian Aborigines , hence the Tasmanian Papuans 
are invariably referred to in this volume as the substratum 
foi the present Australian race, that in them theie may 
be a strain of Negrito blood is not questioned, on the con 
trary, he inclines to that opinion Dravidian is dot to be 
understood as indicating the direct descent of Australians 
from Dravidians, but rather that one strong stiain of 
the Australian people is of common origin with the 
Dravidians of India and their congeners Malay refers 
generally to the people of that race to the north of 
Australia without distinguishing nation Uity It is evident 
that Mr Mathew uses these three race terms in a vety 
broad sense, and his view on the two first migrations do 
not materially differ from those of Flower, Howitt and 
other students There is reason to believe, with De 
Quatrefages and Hamy, Garson and Ling Roth, that the 
Tasmanians are closely allied to the Negritos, and it may 
be granted that this stock was formerly widely spread in 
Australia. Keane in his recent work, “ Man Past and 
Present,” places the Australians, with the Tasmanians, 
as one of his three divisions of the “Oceanic Negroes, 1 
the “Negritoes 1 and “Papuasians” (Papuans and 
Melanesians) being the other two He regards the 
Australians as a highly specialised type of a single 
ethnical division 

The Melanesian stock is itself either complex, as several 
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anthropologists hold, or very variable, as Dr A 11 
Meyer advocate; bo fir as British New Guinea is con 
cerned, there appears, speaking in genenl terms, to be 
a western group, traces of whu h also occui in the south 
cast, of a dark skinned, fn/zly h ured usually dolicho 
cephalic people, whose language, is Mr S 11 Riyhib 
pointed out, has a grammatic il construction somewhat 
analogous to that of the Australian languages To the 
south east is a lighter coloured people more or less brachy 
cephalic, ind with typically frizzly, but ilso with curly 
and wavy hair, whose language is essenti illy similar to th it 
of the Melanesian Archipelago, ind tilled to Polynesi in 
indeed, Dr Codnngton regards the latter language is 
degraded fiom the former Ihe ethnology of hntish Nt v 
Guinea is more complex than this brief statement implies 
but these two main elements in the population must not 
be overlooked Unfortunately, Mr Mathew states th it 
his term ‘ Papuan is applied, not in its narrowest appli 
cation (dark New Guinean), but as the equivalent of 
Melanesian 1 (p 5), which, is we have just sten he 
leaves quite vague Later on he tnes to show th it tin 
Victorian speech has more “Papuan (or I asmanian) 
elements than the languages further north and hence is 
by inference more Melanesian than other Austrilian 
languages The radical difference between Melanesian 
and Australian grammar is not thought to be worthy of 
even an ittempti d explanation The 1 tnguages of the 
“daik New Guineans (Kivvai Bugilai ) which are 
expressly ext luded from Mr M itheu s 4 1 apuans have 
some analogies in gramm itical stiucture with those of 
Australia 

Mr Mathew says a good deil ibout the coloui of the 
skin and character of the hiir of the Australians and 
points out that numcious obsetvcis have recorded 
considerable differences in these two features Lnfortu 
nately, these statements are geneial, and we hive no 
direct comparison with lecogmsed standards, and ill the 
observers were by no means equally competent \\ e must 
assume that m irked variations in colour do occur and 
that the hair m ly lx. vaucdly curly, but without cor 
roborative specimens we cm scarcely admit that the 
hair is sometimes straight ot woolly The evidence < o! 
lected by Mr Mathew indicates thuon the south eastern 
and western coasts the hair is more curly than tow 11 ds 
the interior He speaks of 1 decided Papuan funge 
with 1 departure from it landwards and in the 
north 1 

We must now consider the Dravidian elen cm » 
Australia The aigument in fivoui of this view was fust 
stated by Huxley, and it has been gcneiallv adopted 
(Huxley, it must be remembeied, tonsideied th it the 
Australians belonged entirely to that ethnic group The 
Sarasms in their elaborate monograph on the ethnology 
of Ceylon admit that the Australians belon A to a 
“Primitive Dravidian” stem Mr Mathew makes the 
following remarks with regard to this migration 

“Coming as a later offshoot from the fiist home of 
humanity, this invading band was of highei intelligence 
and better equipped for conflict than the indigenes of 
Australia Physically, they were more lithe and wiry, 
and of taller stature They were lighter in colour, though 
a dark race less hirsute , and the hair of then head was 
perfectly straight 1 (p 6) 
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Several of these statements are open to question Some 
of the “ Dravidian” peoples are amongst the hairiest of 
mankind, and perhaps none have perfectly straight hair 
Although the present wnter agrees with the hypothesis 
that the Australians arose in part from the same slock as 
the pre-Dravidians—that is, the indigenous population of 
Southern India—'there are numerous difficulties which 
have not yet been thoroughly faced Most writers assume 
that they arrived by sea, but there is no evidence that the 
pre-Dravidians were ever seamen f their descendants are 
not so to-day either in India or Australia. If they came 
by land^ls Howitt suggests, it is strange that no trace of 
their migration has been noted in the East Indian Archi¬ 
pelago, and there are many other points that require ex¬ 
planation 1 here is also some ambiguity in the use of 
the term “ Dravidian," as, from the researches of 
Thurston, it would appear that there is a dark, broad- 
nose, curly haired pnmiti\e race in Southern India which 
may for the present be termed the pre-Dravidian race 
The typical Dravidians (Telugus, Kanarese, Ac) are 
regarded by some as a later immigrant people In his 
“Man Past and Present,” Keane states that “all at 
tempts to affiliate this group [the Australian languages] 
to the Dravidian of Southern India, or to any other, have 
signally failed ” 

The Malay invasion is supposed to have taken place 
“alsqfrom the north, first with some degree of continuity 
and then intermittently” (p 6i) 11 In the extreme north¬ 
west, where Malay words might be most naturally ex¬ 
pected, very few are distinguishable It is rather m 
unexpected places that Malay words turn up” (p 57) 

“ A track across the centre of Australia from the 
Gulf of Carpentaria southward is marked by a few 
Malay words < . another region where unquestionable 
Malay lingual traces exist is a tract on the east coast of 
Queensland, from about 17° to 21° b lat, and inland to 
a distance of some two hundred miles” (p 59} “There 
is proof positive that the best ca\e paintings have been 
executed by people of Malay blood from the island of 
Sumatra, a strong presumption also that the rite of cir 
cumcision was derived from the same people and place, 
and 1 am disposed to think that the A ustralian message- 
stick is a childish imitation of Malay writing upon 
bamboo and rattan as practised in Sumatra ” (p 60) 

As the author lays great stress on the linguistic side of 
his investigations, the present wnter consulted his fnend 
Mr L H Kay on this very matter in order to obtain the 
opinion of an expert Mr Kay informs me that 4 the 
authors elaborate comparisons of Australian words with 
Malay and New Hebndean are absurd and misleading, 
and show that, in spite of his disclaimer on p 44, Mr 
Mathew belongs to that school of Australian pseudo- 
philologistt who believe that a likeness of words m 
sound and meaning is a proof of common origin 
In Chapter iv. we are asked to believe that 
Malay immigrants, presumably from various parts 
of the Archipelago, entered Australia from the north, 
and wandering about nbe intenor scattered 44 astonish¬ 
ing relics 11 of the speech (of one of their sections) 
all over the island continent They left the words 
for “father”and 44 where” in New South Wales andEast 
Queensland, and M hand ” in the extreme east The word 
for 41 head” (not the Malay, but Indian) was left on 
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the Hunter River, the terms for “elder brother,' 1 “little,” 
and 44 louse * were scattered from the Gulf of Carpentaria, 
southward through Central Australia. 41 Father,” 41 moon,” 
and “rain" were stranded on the east coast of Queens¬ 
land , there are other 44 remarkable analogies 0 which Mr. 
Mathew uses to support his theories Philologists will 
scarcely be inclined to admit the 41 especially valuable 
analysis ” which denves the Australian word 44 wenyo 0 or 
44 wendyo 0 ( 4 where ’) from a New Hebridean interroga¬ 
tive “ wa” or 44 we,” and the verb “to” (‘to^ stand') (p. 
157) Although Mr Mathew has evidently taken great 
pains to make his book of real service to students, indi¬ 
vidual words in the languages quoted are not always 
accurately given or properly understood by the author, 
although he uses them as pegs upon which tcfeJiang a 
theory bor example, he regards the “bapa" type of 
terms for 41 father” as a mark of Malay descent, and the 
“mama” type as evidence of Papuan influence Yet 
connectives of 44 mama” are more common in the Malay 
region than 44 bapa,” and words like 44 bapa ” are found in 
all kinds of unconnected languages, eg Dravidian and 
Tibeto-Burman in Asia, Bantu in South Africa, and in 
North America. Other examples are seen in the com 
panson of numerals (pp 165,169), where the New Guinea 
words are explainable compounds. “Ori Kaiza”(p 67) 
is mongrel, “on ” ( 4 bird ’) is Toanpi, Papuan Gulf, and 
“ kaiza ” (* big thing ’) is baibai, West Torres Straits Mr 
Mathew might have made a stronger case if he had 
drawn his examples, not from the colloquial Malay of 
commerce, but from that common root stock of the lan¬ 
guages of the Indian Archipelago, which is undoubtedly 
akin to that of the Melanesian tongues It would have 
been of great advantage to students if uniformity in 
spelling had been attempted in the numerous languages 
quoted 1 

Mr Mathew dwells at some length on some re¬ 
markable rock paintings discovered in North-West 
Australia by Grey and by Bradshaw One of Grey's 
figures he identifies with Siva of Hindu mythology, the 
other he identifies as Daibaitch, a deity of the Battas of 
Sumatra. This identification is based on some marks 
on the figure which Mr Mathew compares with speci¬ 
mens of Sumatran writing in Van der Tuuk's 44 Les 
Manuscripts Lampongs.” Of course this interpretation 
assumes that Grey copied the painting with perfect 
accuracy, and that it was in perfect preservation. These 
two figures copied by Grey certainly have a non- 
Australian appearance Bradshaw's figures are more 
complicated The author considers 

44 it is obvious that there has been an attempt to present 
pictorial fragments of Hindu mythology in the confused 
form which has been developed by naturalisation in 
Sumatra.” 

These rock paintings are certainly very puzzling, and 
deserve renewed investigation on the spot Mr. Mathew's 
interpretation of them strikes the present writer as 
somewhat fer-fetched. 

It is to be regretted that Mr. Mathew does not dis¬ 
tinguish between the Malays and the taller, light-coloured 
Indonesian or hon-Malayan inhabitants of the Eastern 
Archipelago. Keane in his u Ethnology 0 says 4 

44 Dr Hamy points out that the Battas and other prt- 
Malay peoples of Malaysia so closely resemble the 
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Eastern Polynesians that the two groups should be 
regarded as two branches of an original non-Malay 
[Indonesian] stock" (p 336). 

According to Mr Mathew’s theory, Indonesian and 
Malay elements are implicated in his third invasion of 
Australia. 

Mr Mathew devotes several chapters to a concise 
account of the handicrafts, institutions, social customs, 
sorcery and religion of the Australian natives, and one 
may gain ^om the book a very good idea of the 
Australians as a whole, this account is not a mere 
compilation from published sources, as Mr Mathew has 
had practical experience with “black fellows,” and 
numerous original and hitherto unpublished observations 
are scattered throughout the book. The careful gram 
matical study and vocabularies of Australian languages, 
which occupy nearly half the book, will be of 
great assistance to students of linguistics—the Kabi 
grammar is an original contnbution The appropriate 
title of the book is derived from the widely spread names 
of the two main clan divisions of the Australians f the 
author asks (p 19) — 11 Is there any better explanation of 
the facts possible than that the eagiehawk and the crow 
represent two distinct races of men which once contested 
for the possession of Australia, the taller, more powerful 
and more fierce * eagiehawk* race [“ Dravidian"] over* 
coming and m places exterminating the weaker, more 
scantily-equipped sable 1 crows 1 ? ” 

The present writer his endeavoured to give a fair 
summary of the views held by Mr Mathew, but it 
Appears to him that the author has not fully appreciated 
the complexity of the problem which he has set himself to 
solve It is also evident that Mr Mathew has not had 
access to a number of works that bear upon his subject, 
some excuse in this respect must, however, be granted to 
students who reside in the Colonies. The author must 
be credited with a broad grasp of Australian ethnography, 
and even if his theories do not receive the support of 
other students, he will have the satisfaction of knowing 
that he has done some good service, since generalisation 
is the salt of science. Ai hied C H addon 


CYPRIAN ARCHshOLOG Y 
A Catalogue of the Cyprus Museum , with a Chronicle of 
Excavations undertaken since the Brttish Occupation , 
and Introductory Notes on Cypriote Archeology By 
John L Myres, M A., and Max Ohnefalsch-Richter, 
Ph.D Pp xii + 334. With eight plates 8vo, (Oxford 
at the Clarendon Press, 1899.) 

HIS work aspires to be at once a scientific catalogue 
of, and a handy guide to, the contents of the 
Cyprus Museum For the latter purpose it is provided 
with a flexible doth binding, for the former it is written in 
a logical and “ scientific” manner, although, by the way, 
prehistoric archeology is not a science, and never 
will be one it is simply a body of disconnected observa¬ 
tions, from which one or two more or less probable con¬ 
clusions can be drawn The authors deal with an 
enormous mass of material, and the necessity of com¬ 
pressing this into a portable form has made their book 
resemble more a collection of transcribed shorthand 
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notes than anything else. These notes, which arc only 
rendered intelligible by reference to headings which 
themselves have sometimes to be elucidated by further 
headings, will no doubt be of use to the student of 
Cyprian archseology, but will hardly be understanded of 
the casual student tourist who essays to visit the 
Museum with this book in his hand What, for in¬ 
stance, will he make of the following (p 169) “6061- 
6063- Leg® and feet 6061 Colossal 6062-6069 San¬ 
dalled 6067 Corkscrew curls and diadem with 
quatrefoils in relief 6068-6069 Faces ” He will not at 
once realise the fact that for the necessary elucidation of 
these mysterious fragments he must refer back a page 
or so to the headings “ XI Tamassos,” 44 B Statues 
of deity or votary in native style, colossal, life sue, or 
smaller all male,” "a Terra-cotta, moulded, holl&io* 
and that similar researches will have to be made when 
ever he wishes to obtain an intelligible description and 
explanation of any object which he may be looking at 
Only persons with some knowledge of archeology will 
be able to find their way about this catalogue, and tbe> 
will often have to complain of the marvellous epigram 
matic manner in which many of the objects are described 
No 5569 is described as follows (p 156} 44 H o 10 ' 
That is all Nor does the heading 44 Miscellaneous ,r 
lighten our darkness very much We eventually discoi er 
that Nos 5501-5569 are terra-cottas from Kition, but 
what kind of miscellaneous terra-cotta No 5569 is we 
have not found out yet And surely such a description 
as u Silver Vessels, &c 4871-4873 Spoons Cf 
Bibl Nat 1635-7 ” (p 139), is insufficient Other similar 
instances might be quoted, but at the same time Mr 
Myres* descriptions are often full and careful enough 
e*g Nos. 5017, 5048, 5571, or the group 5801-5826 

No doubt the form of the book is extremely logical, but 
this very characteristic, pushed to its extreme as it 1- 
here, makes it quite useless to the casual tourist, unices 
he has a very considerable knowledge, not only of Greek 
arch<eology generally, but also of the current theories on 
the subject The two aims of this catalogue are, in fu t, 
mutually exclusive 

Treating the book entirely from the point of view of the 
archaeologist, we still find something to criticise as well 
as to praise The commencement of the introduction (up 
to the middle of p 16) is clear and good nothing is 
more probable in early Greek archaeology than the general 
position of the pr.e Mycenaean and Mycenaean cultures 
with relation to the general development of European 
civilisation , they were the local phases of the general 
European culture of the Ages of Copper and Bronze 
But later on the introduction becomes somewhat wild 
and therewith also somewhat too dogmatic in tone , all 
its statements as to the predominant influence of Cyprian 
culture, as distinct from that of the 14 pne Mycenean *' 
lands generally, on that of early Europe, or the deriva¬ 
tion of the pottery types of the Mondsee'area from tha t 
of Cyprus and of the Central European knowledge of 
copper from the tame island are stated with very little 
intimation of the fret that they are one and all purely 
^hypothetical, and are founded on a senes of arguments 
from analog) which are often of doubtful validity In 
fact, the whole gospel of the 44 Typology " of pots and 
pans, which is nowadays to fashionable, and is relied 
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upon to explain the whole coune of the development of 
earl) civilisation, probably rests on no firmer bases than 
do the similar gospels which profess to elucidate man's 
earlv history by means of a comparison of his languages 
or the varying shapes of his skull 

The statements in the latter part of Mr Myras’ intro¬ 
duction are, then, purely hypothetical Many are prob¬ 
able enough, but they are not proven historical facts 
Take, for instance, his reference to the date of the 
Mycemran (he prefers the hideous and hybrid form 
Mykenaean) period of Greek culture Now it seems 
\ery probable that the art of the Mycenaean period, 
marking the culminating point of the Bronze Age 
culture of Greece, came to an end in Greece proper in 
consequence of the overthrow of the Achaian hegemony 
by the Dorians, who very possibly introduced the use of 
iron and the rude “ Geometrical" style of art into Greece 
about 1000-800 nr Out this is only a theory And 
neither this theory nor the fact that Mycenaean pottery 
has been found in the remains of King Khuenaten’s city 
at Tell el Amama m Egypt (date about 1430 rc ) justify 
Mr Myrt9 in saying (p. 20) that “ the Mykenaean Age is 
placed between 1700 and 900 nr by the find groups in 
Egypt, Rhodes and Mykenm,” although it is quite true that 
41 this date agrees with the best < .reek tradition J> All we 
can say is that the Mycenaean Age apparently goes back 
to at least 1430 RC , and probably earlier That it ended 
in Greece proper about 800 (not 900) 11 c seems very 
probable, but that it continued in the always backward 
and conservative island of Cyprus till the beginning of 
the se\enth centur> at latest seems to be shown by the 
new discoveries at Kurion and Enkomi, where, in con¬ 
junction with M)cemean remains of a debased type, 
Babylonian cylinders of the eighth century have been 
found Mr M>res fills foul of this hypothesis (p 20), as 
was to have l>een expected 

In some respects the catalogue is not quite up-to-date 
It is a year or two since Prof Petrie’s theory of a w New 
Race " of 14 Libyans ” was given up, and the true position 
of the “ New Race" remains as those of the prehistoric 
h gyptians was pointed out by M de Morgan Yet in 
a book published in 1899 we read (p 16) of 

“the Libyan race, discovered in 1895 by Prof Flinders 
Petrie in the settlements and tombs at Balias and 
Naglda this civilisation, which fills the gap between 
the sixth and the eleventh dynasty ,” Sec 

The gap between these dynasties coversithe period 
3500-3000 nc the remains from Balias and Nagiida 
are those of the late Neolithic or “>Eneolithic M 
periods in Eg>pt, and most certainly date long before 
4500 bc It is a pity that Mr Myres did not even at 
the eleventh hour insert a paragraph in his list of corri¬ 
genda noting thi9 fact 

Prof Petrie connected this 14 Libyan” culture with the 
early civilisation of Palestine, which he ascribed to the 
A rewrites, of whom we know nothing more than their 
name So Mr Myrffs talks of a “ Libyo Amorite cul¬ 
ture” (p 17) Prof Petrie also closely connected the 
prcL Mycenaean stage of southern European civilisation 
with the u Libyo-Amonte culture.” But this connection 
Mr Myres hesitates to accept, although be admits re¬ 
semblances of pottery-technique, &c, between the two 
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An acceptance of this theory means now an acceptance 
of the idea that the prcc Mycen-ean stage of Greek culture 
goes back to at least 5000 years B.C , and that it was at 
that time closely connected with the primitive civilis¬ 
ation of Egypt It is difficult to imagine how this 
connection can be maintained to have ever existed The 
famous copper sword which was found in the prehistoric 
tomb 836 at NagAda is of late pne-Mycenaean type 
(“ quasi-Mykensean,” teste Mr Myres, who also claims it 
as especially Cypnan in style), and so probably dates 
after 2000 B c , while the things with which it was found 
belonged to the half xav age ancestors of the Egyptians of 
the first dynasty This is an example of the uncertain¬ 
ties of the archaeological method generally The sword 
proves no connection We are by no means inclined to 
grant the contention that the pra Mycemean culture 
may go back to an indefinite period b c , and that such 
swords may have been in use as well 5000 as 2000 R c 
And the other evidence does not allow U9 to date even 
the earliest remains of the pnc-Mycenxan age, the lowest 
towns of Hissarlik and Athens, a day earlier than 2500 
lie, so that the prehistoric Egyptian and prehistoric 
Greek cultures cannot be regarded as contemporaneous 
Both were primitive, half-savage , hence the analogies 
between their artistic methods To argue a contein 
porary connection from such analogies is impossible 
And no such connection can be shown to have existed 
by way of Libya we cannot sa> that there is any¬ 
thing particularly Libyan about the prehistoric Egyptian 
pottery, &c, because we have not the slightest idea of 
what early Libyan pottery was like In fact, the 11 New 
Race” objects were dubbed “Libyan” on account of 
their curiously isolated and strange appearance when 
placed chronologically between two well defined periods 
of the regular Egyptian civilisation it was foreign and 
barbarous, why not Libyan? (In much the same way 
every inexplicable object found in Egypt used to be called 
“Ethiopian,” the remains of Mycenaean culture were 
dubbed Phoenician or Kanan, and those of the Assynz 
mg civilisation of Asia Minor received the now somewhat 
discredited appellation “ Hittite ” It is quite true that 
unless some theory is made to account for inexplicable 
phenomena, little progress is possible But such theories 
ought never to be, as they so often are, regarded as 
dogmas to be persistently maintained in spite of con¬ 
troverting evidence) These inexplicable obiects being 
then 41 Libyan,” people began to think about Lake 
Tritdms and its legends, about the alliance of the 
Greek “Akaiuasha” (who may quite possibly have 
been Achaians) with the Libyans (ni as late as 
1250 rc), and so the “pne-Mycenaean” culture of 
the north eastern coasts of the Mediterranean was 
connected with the “New Race” culture through 
the medium of Libya. Even now that we know that the 
14 New Race” culture is at least two thousand years older 
than Prof Petrie's first dating, this Libyan-Greek con¬ 
nection seems to be maintained, although there is no 
need to suppose that the remains from Balias and 
NagAda are Libyan, or anything else than primitive 
Egyptian Even those yellow-haired Kabylcs from 
Balias and Nag Ada have been shown by the unen- 
thusiastic Virchow to owe their Indo-Germamc locks to 
the action of the salt in the soil 1 
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In a list of Egyptian (Naukratite) porcelain charms 
and ornaments on p. 137, Mr Myres mentions “4726- 
4733 Hawk headed deity with disc on head 
4736-4737 Hippopotamus-headed deity 4746 

Ram headed deity " We are not informed whether 
4746 is Amen or Khnemu, and the names of 4726-4732 
(apparently RA) and 4736-4737 (Taurt) might well have 
been given And what is the inscription on the Baby¬ 
lonian cylinder, No. 4501, which, by the way, is not 
necessarily of early date, about ? The “ hieroglyphic in¬ 
scriptions” on the scarabs (Nos. 4541, 4547-4549, 
p. 135) are ignored 

Turning to a comparatively unimportant detail, we note 
a frequent occurrence of the hideous Germanism, “ snow¬ 
man technique.” Cannot some better term than this be 
devised for the style of what are merely rude hand-made 
figures ? 

The labour of correcting misprints m such a work 
must have been colossal, but the result is extremely 
good. We only notice Ra-men-kepher for Ra-men- 
kheper on p 135 To Mr H B Walters, who read the 
proofs through, much praise is due. He is also re¬ 
sponsible for the annexed reports on excavations at 
Kunon, Salamis and Mamni, from which a good idea of 
the marvellous mixture which the average Cyprian tomb 
contains may be obtained We are still far from 
being able to dogmatise with regard to Cyprian 
archeology ! 

The indices also deserve praise, but the mistaken aim 
of making the book serve a9 a travellers guide has, by 
restricting its size, sadly curtailed the number and size of 
the plates 

Generally speaking, the book will be to the “way¬ 
faring man ” (p vm ) of little use, but to the archaeologist 
it will no doubt prove valuable Although, we expect, 
that if he already knows the collection, he will often find 
it difficult to recognise the objects from Mr Myras’ and 
“ 0-R ,M s somewhat meagre descriptions of them, yet the 
care with which the known provenance of all objects is 
noted, and vague statements on the subject are sifted and 
verified by the authors, will be of great assistance to 
him He will know how far Mr Myras’ archaeological 
theories will be of service to him If archaeology is to 
be constructive, if it seeks to explain its discoveries, it 
must formulate hypotheses. These hypotheses are often 
suggestive, often really explain things in a manner 
which, as far as we can know, is perfectly satisfactory t 
but as often they are mere ballons ctessasy improbable 
and unsatisfactory Hypotheses of both kinds occur m 
the introduction to the Cyprus Museum Catalogue the 
archaeologist will be able to distinguish between them, 
but the “ wayfaring man 11 has no means of separating 
the wheat from the chaff On him, therefore, it cannot 
be too strongly impressed that the whole story of the 
development of human civilisation in Cyprus and the 
4.gean basin before the 8th century B.C. is still merely a 
collection of hypotheses, sometimes agreeing, more often 
disagreeing, with one another, and therefore that any 
description of “Early Man* in Greece or m Cyprus 
is not a statement of historical facts, but a simple 
expression of the individual opinion of its author on 
the subject 
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TEXT-BOOK ON THE STRENGTH OF 
MATERIALS 

Tkt Strength of MaUnalt By Prof J A. Ewing, F R S 

Pp xii + 246. (Cambridge University Press, 1899.) 

LL teachers and students of applied mechanics will 
heartily welcome this book* It is based on the 
authors article, “ Strength of Materials,” which appears 
in the ninth edition of the Encyclopaedia Britanniia As 
in his book on the “ Steam Engine,” the present book 
is characterised by Prof Ewing’s excellent style and 
dearness of exposition The subject matter includes 
those portions of the subject which are usually taught 
at the higher colleges 

The author wastes no time in plunging into his subject 
The first two chapters are devoted to a general analysis 
between stress and strain, and the relation between the 
three elastic coefficients in an isotropic body Probably 
many teachers would prefer to postpone the considera 
tion of part of these two chapters—particularly the con¬ 
tents of the second—to a later stage of the book, and 
this can readily be done without interfering with the 
usefulness of the book as a text book Chapter m 
deals with non elastic strain, a part of the subject on 
which Prof Ewing is particularly qualified to speak \ 
concise account is given of some of the recent expen 
ments of Mr Muir on the effect of heating in facilitating 
recovery of elasticity after overstraining, and it is to be 
hoped that in any future editions the author mil give a 
full account of the very recent experiments by Mr Rosan 
hain and himself on the crystalline structure of metals 
—a subject which, in the present edition, is merely re 
ferred to The fourth chapter will be found exceedingly 
valuable to the teacher, dealing, os it does, with the test 
ing of materials, and containing photographs of several 
pieces of self contained apparatus designed (by the 
author) to determine the various elastic constants, and 
which have been proved to be serviceable in the author’s 
laboratory at Cambridge Chapters v and vi deal with 
uniformly-varying distributions of stress, and the bending 
and shearing stresses induced m beams. On page 98 
mil be found some interesting remarks on the variation 
of stress over different sections of a tie rod In dealing 
with this subject it is interesting to notice that in a 
uniformly strained piece of any shape whatever having 
parallel sides, the distribution of stress over any section 
might be graphically determined by Prof Hele-Shaw's 
method of the flow of a viscous fluid between two 
parallel plates placed very near together, the boundaries 
having the same shape as the piece considered The 
stress at any pbint will then be inversely as the dis 
tance between adjacent stream lines, the stream lines 
being supposed spaced at equal distances apart at a 
section where the stress is uniformly distributed The 
deflection of beams and the question of continuous 
girders are discussed in Chapter vn, whilst in Chapter 
lx will be found a luminous treatment of struts and 
columns. Chapter x 19 devoted to a consideration of the 
torsion of shafts and of springs, whilst in Chapter xi the 
stresses induced in thin and thick cylinders due to in- 
eternal or external pressure, and in a thin rotating disc 
are treated in an exceedingly lucid manner A valuable 
addition to the contents of these chapters would be nn 
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analysis of the stresses induced in the different parts of 
high speed connecting rods and crank shafts Finally, 
Chapters vm and xu are devoted to a very concise 
discussion of frames, hanging chains and arched ribs 
In the preface, the author states that the book is only 
intended to be a lecture-room treatment of the subject, 
which to be effective must be supplemented by labor¬ 
atory and drawing office work. We venture to think 
that the work usually done in the drawing office is, in 
many cases, of such a special and routine character that 
it only serves to illustrate a very few branches of the 
subject It is, of course, true that a properly equipped 
laboratory, such as the one at Cambridge, enables the 
student to provide himself with examples which illustrate 
a very considerable portion of the subject, but some 
teachers of applied mechanics—fortunately few in number 
—do not possess a laboratory, and even many of those 
who do find it desirable to still further supplement the 
work done in it by means of tutorial classes The com¬ 
plete absence of any numerical examples will be conse¬ 
quently much felt, and the author would considerably 
increase the value of his books as class-room text-books if 
he would add, at the end of them, a set of judiciously 
selected numerical examples which would forcibly illus 
trate the different points raised in the text 
A word of praise should be given to the Cambridge 
University Press for the excellent manner in which the 
book is printed and arranged It is to be hoped that 
the present book, together with the same author’s 
44 Steam Engine,” are intended to form the nucleus of a 
library of text-books dealing with engineering subjects 
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A NEW WORK ON LEAD 

Metallurgy of Lead and Silver Part I By Henry ¥ 
Collins Pp xvi + 368 (London C Gnffin and Co, 
Ltd , 1899) 

HIS work is one of a senes of metallurgical treatises 
edited by Sir W C Roberts-Austen, V K S , and 
wntten by one of his former pupils, who, besides having 
gone through a course of training at the Royal College 
of Science with distinguished success, has had a large 
amount of practical experience m mines and metallurgical 
works, which renders him well qualified to successfully 
undertake the compilation of a work on lead smelting 
In these days of great metallurgical enterprises it is of 
the utmost importance that we should be kept acquainted 
with the up to date methods of our competitors all over 
the world, and although there are sevAal good books 
in existence dealing with the metallurgy of lead, the 
present one is a welcome addition 
The author starts with methods of assaying lead and 
silver ores, which is a necessary part of the process, and 
gives valuable information on the method of correct 
sampling , he also points out those methods of assaying 
which yield the best psults by the wet and dry ways A 
\ ery admirable feature of the book is the abundant refer¬ 
ence to authority, in which he follows the notable example 
of his distinguished editor With the object of econo¬ 
mising space, as well as facilitating reference and com¬ 
parison, details of the practice m particular localities 
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ha^ve been thrown into the form of tabular statements, 
and these should prove useful for reference 

It is much to be regretted that so many errors have 
been allowed to remain in the text and referred to in the 
table of errata, when by a little more care they might 
have been avoided The section on alloys of lead is 
very meagre, and chiefly compiled from the writings of 
other metallurgists Such loose statements as M No 
definite alloys of lead and antimony are known M (p. 24) 
are entirely misleading, as several varieties of lead-anti- 
mony alloys are used for type metal The properties of 
lead as used in trade with the various defects experienced 
in practical work, such as plumbing, wbuld have formed 
a valuable adjunct, as many persons are interested in 
lead-working who care little about the smelting of ores 
The chapter on lead ores, although somewhat con¬ 
densed, contains the chief information required for 
practical purposes. The greater part of the book is 
devoted to lead smelting It is treated in a sufficiently 
full manner, the information is reliable, and the language 
explicit We are sorry to learn that the various forms 
of mechanical roasters arc not more generally applicable, 
and that the hand rabbled reverberatones, with the 
enormous cost of manual labour, are still in extensive 
use on account of the scarcity of skilled labour in many 
localities, mechanical furnaces only being adopted in 
the larger works where the required skill is available 
Various kinds of roasting furnaces are carefully de¬ 
scribed and their merits discussed The chemical side 
of the question is admirably dealt with, and greatly adds 
to the value of the book for scientific readers 
The principles of blast furnace practice here given 
forms the most prominent and important part of the 
work, and should be extremely useful to those engaged 
in the lead-smelting industry A correct knowledge of 
the scientific basis of the processes has not been 
attained in the pa9t by those responsible for some of our 
works, and possibly this method of treatment may 
enable some of our closed mines to be reopened and 
profitably worked. At any rate, we commend the 
suggestion to those concerned The author has brought 
a wide range of knowledge to bear on the subject, and 
gives useful data for correct blast furnace practice. The 
nature of fluxes and composition of slags, with their 
proper chemical formulas, are here given in considerable 
detail, and indicate a complete grasp of the subject 
Chapter ix. commences with some recognised methods 
of analysing ores and slags, so as to enable the operator 
to properly apportion the constituents of the charge. 
This is followed by instructions as to the method of 
calculating the charge, which is somewhat complicated 
in large works, dealing with a variety of complex ores 
Chapter x deals with blast furnace products, and as 
these may consist of lead speiss, regulus, slag and 
secondary products, which have to be separately dealt 
with, it will be seen how important their consideration 
to the lead smelter must be It also contains a consider¬ 
able number of analyses of mattes, speisses and slags 
very valuable for purposes of reference. 

The subject of flue-dust, its composition, collection 
and treatment, is discussed in a clear and instructive 
manner The difficulties met with in smelting mixed * 
ores of lead and zinc, and the various processes, dry and 
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wet, proposed from time to time by different authorities, 
are here discussed, and indicate how much more 
scientific most metallurgical processes are becoming 
The last part of the book deals with the highly im¬ 
portant subject of desilvensation, and is written in no 
way inferior to the preceding pages. Altogether the 
author has succeeded in producing a trustworthy and 
fairly comprehensive treatise on the metallurgy of lead, 
and we trust his enterprise may be rewarded by a 
deservedly large sale. 


OUR BOOK SHELF 

Zur Stereochemie des funfwerHgen Stickstoffcs mit 

bcsondertr BertiekstckUgung des asymmetnchen 

Stickstoffcs in dcr aromatischcn Retkc By Edgar 

Wedekind Pp. 126 (Leipzig Veit, 1899.) 
Although nearly fifty years have passed since Hofmann 
succeeded in preparing methylethylamylphenylammonium 
chloride—a compound m which the nitrogen atom is 
directly united with five different groups or atoms—very 
little progress has been made with the study of the 
stereochemistry of pentavalent nitrogen It is true, no 
doubt, that the first and the most important step in 
advance was made nearly nine years ago by Le Bel. 
who succeeded in preparing an optically active liquid 
from a solution of methylethylpropyhsobutylammomum 
chloride, but until quite recently, when Pope accomplished 
the resolution into its optically active isomerides of 
Wedekind’s benzylphenvlallylmethylammonium iodide. 
Le Bel’s work afforded the only evidence which we had 
of optical activity due to pentavalent nitrogen. The 
number of known compounds which contain such an 
asymmetric nitrogen atom, and which might possibly be 
resolved into optically active components, was also 
comparatively limited. 

In these circumstances it might seem a little premature 
to write a book on the stereochemistry of pentavalent 
nitrogen, since the facts to be dealt with are few in 
number, and the theories which have been advanced to 
explain them—although nearly as numerous as the facts 
themselves—still require a groundwork of experimental 
confirmation 

This difficulty of the lack of material no doubt forced 
itself upon the author, whose book is not merely an 
historical review of our present knowledge of the stereo¬ 
chemistry of pentavalent nitrogen, this portion of his 
subject is, in fact, disposed of within the limits of the 
first seventeen pages, and by for the largest part (mnety- 
fi\ e pages) of the oook consists of an account of the work 
which the author himself has published during the 
current year in the BerichUj the remaining thirteen 
pages are devoted (to a discussion of the theoretical 
conclusions to be drawn from the results of his ex¬ 
periments 

As the discussion or criticism of the author’s inves¬ 
tigations—interesting and important though they are— 
is a task which does not lie within the scope of this 
review, little remains to be said except that the whole 
book if written m much the same way as if it were a 
paper intended for publication in Liebig’s Atmalen, 
consequently it contains a great many experimental 
details, including even the results of many analyses, and 
this rather detracts from its value as a literary effort 
Those, however, who take a particular interest in the 
stereochemistry of pentavalent nitrogen will certainly 
welcome the book, and principally on account of its 
historical survey and theoretical conclusions, for here 
they will find the scattered literature of the subject con¬ 
veniently collected and discussed in the light of the 
author’s own important observations. F S K 
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Handbook of Metallurgy By Dr Carl Schnabel Tran9 

lated by Henry Louis Two vols VoL 1 Pp. xvj + 871 , 

Vol 11 Pp.xiv+ 733,927 Figures in the text (London 

Macmillan and Co, Ltd 1898) 

Berorath Dr Cari Schnabel is professor of 
metallurgy and chemical technology at the Royal 
Academy of Mines at Clausthal, and his work has 
long enjoyed a well-deserved reputation Prof Henry 
Louis, who translates it, points out that it is a curious 
fact that there does not exist in the English language a 
single complete treatise on metallurgy Dr Percy's 
treatises remain only splendid fragments. Dr C 
Schnabel’s object has been to gi\e a complete account 
of the metallurgical treatment of all the metals ordinarily 
employed, together with all the recent improvements in 
the art The two volumes before us are, however, 
incomplete, as neither they nor the original work deal 
with the vast section of metallurgy which includes iron 
and steel 

Prof Louis modestly says that his chief object has 
been to present a faithful interpretation of the original 
In this he has admirably succeeded With the full 
consent of Dr Schnabel, the translator has intro 
duced brief rules of any new processes, or improve¬ 
ments on old ones, that have been brought Opt since 
the German original was produced It is a pity, there¬ 
fore, that the additions made by Prof Louis are 
not distinguishable from the rest of the text In acorn 
pressed work of this kind space is, of course, valuable , 
out it appears to have been in more than one case 
unequally allotted. The Augustin process, for instance, 
is now but little used, and is, in fact, nearly obsolete, but 
it has ten pages devoted to it, while the cyanide process 
for the extraction of gold from 11 tailings/' which is now 
the most important wet process in the whole range of 
metallurgy, has only thirteen pages. The wet process 
for extracting copper, which does admit of brief state 
meat, has no less than forty-nine pages. Many of the 
illustrations, from thfir freshness and originality, will be 
a great boon to students, Ip a second edition it would 
be well to devote more care to the illustrations, at 
present, though they give a good general idea of the 
processes or machines they illustrate, they are seldom 
drawn to scale. The writer of this notice has found 
general diagrammatic schemes of processes to be of great 
value to students, and some might well have been in 
traduced into the present work The sections devoted 
to the metallurgy of zinc and of aluminium may be 
mentioned as, considering the size of the volume, being 
singularly complete and conscientious Viewea as a 
whole, the book is very accurate and trustworthy and in 
welcoming this addition to metallurgical literature Prof 
Louis is to be congratulated on the translation 

W C Roberts-Austen 

La Philosophic Naturcllc . By Dr W Nicati Pp. xi + 

308 (Pans Giard and Bn&re, 190a) 

Dr Nicati has, it seems, published books on medicine, 
on physiology proper, and on psychology A sense of 
incompleteness has led him at last to make a raid upon 
philosophy 

An uncompromisingly positive mind, which does its 
own thinking $n amateur, is rarely uninteresting And 
Dr Nicati has ideas upon Rabelais and Zola, upon art 
and politics in general, on immortality and evolution, on 
the ultimate formuke for matter and life. His art- 
criticisms and his political discourses with a socialist 
leaning are often readable and sometimes suggestive. 
A reduction of the idea of responsibility to causation 
does not lack ingenuity. Unfortunately, any further 
worth in the book if Is impossible to discover, save as it 
* reveals the writer’s very abnormal psychosis 14 Archi¬ 
tectonic" faculty united with incoherence, naivety mostly 
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'seen in etymologies, but alto in bizarre analogies at of 
existence to a tricycle, are salient faults of the book 
Hut Dr NicatTs obsession by what may be called the 
fallacy of the graphic formula is its dominant character¬ 
istic In the logical calculus “it is atrociously done,” 
has its adverb expressed by the radical sign , the anti- 
Dreyfusard admits fluxional considerations In Pener- 
i>t ( itoque , life is formulated by Cae decorated with arrows, 
because it arises in the decomposition of matter which 
has cohesion and other qualities Pictures on p 250 are 
quite exciting 

This sort of inanity throughout makes the writer 1 ® 
charge upon Kant, that he lacks logic in speaking of 
41 empty space,” and his attack upon evolution, with a 
view to substitute “ a theory simply evolutionanst,*’ 
quite devoid of weight The index is quite excellent 

H W B 

Kleiner Lett faden dcr Practischcn Physik Dr F 

Kohlrausch Pp xix + 260 (Leipzig Teubner, 

1900) 

L\ n*Y physicist is familiar with Dr Kohlrausch’s 
“ Text-book of Physical Measurementseither in the 
original or in its English translation It is not too much 
to *ay that it was the foundation of the numerous text 
books of practical physics which have since appeared 
Owing to the successive additions that have been made, 
Dr Kohlrausch feels that it has lost its original character, 
and now fails to be suitable, as formerly, to the needs of 
a beginner This feeling has induced him to prepare 
the present “ Kleiner Leitfaden ” by selecting from and 
otherwise modifying the larger volume 

I11 what sense can this new volume be regarded as a 
book for beginners ? One of the most difficult questions 
for a teacher to solve is How far ought a student be left 
to work out his own salvation ? No answer can be given 
which would be applicable to all students A youth of 
keen intelligence only requires outline directions the 
details he learns best by finding them out for himself 
Hut such men are exceptions in any laboratory The more 
ordinary student will miss a point unless it is explicitly 
brought before his notice We think it is to the former 
class that this book will be most useful Dr Kohlrausch 
lias certain!) not erred on the side of superabundance of 
instruction We think, for example, that it might be 
found better fitted as a general laboratory manual if a 
larger number of fully worked out numerical examples 
were supplied Hut as for ourselves, we have only ad 
miration for the dignified restraint which is everywhere 
displayed This is no cram-book intended to meet the 
temporary requirements of an examining board , but it 
is what the author has aimed to make it—an aid to 
general culture 

Further, the volume is well and accurately printed 
We have read it through, and only detect one small 
error I ho G Fraunhofer line 19, in the diagram on p 
133, apparently identified with the third line in the hydro¬ 
gen spectrum , the difference between them would only 
be about a millimetre in the diagram , but it is a differ 
cnce which ought to be exaggerated rather than diminished, 
in order to prevent a student running away with a wrong 
idea A W P 

Elementary Algebra B> C II French and G Osborn 

Pp ui + 349 (London J and A Churchill, 1899.) 
This book has been purposely written to help elementary 
students who have to do much of their study privately, 
and with this aim in view the authors have avoided as 
far as possible all technical terms in the explanation of 
the various theorems It is possible that there may be a 
tendenc) to leav e too little for the student to think out 
for himself by this procedure, but that is matter for indi¬ 
vidual opinion Apart from this, the treatise is excellent 
in us numerous selections of examples and for the dear 
arrangement of the vAnous sections 

NC 1574, VOL. 6l] 


Magnetism and FAeetnaty for Beginners By H E 
Hadley Pp uu + 327 (London Macmillan and Ca, 
Ltd, 1899) 

This little manual is written specially to meet the re¬ 
quirements of students preparing for the animal examin¬ 
ation of the Science and Art Department, and con¬ 
sequently it follows to a considerable extent the lines of 
the syllabus provided In many details. howeveT, it very 
ably satisfies the desirability of providing fuller treat¬ 
ment, while a conspicuous and commendable feature is 
the insertion of many original diagrams and photographs 
of actual experimental apparatus 
The general arrangement is to give certain facts or 
definitions, followed by one or more expenments to be 
performed for their complete verification, so that in this 
respect the book may serve very well as an introduction 
to the electrical side of practical physics 
The apparatus described is almost entirely simple 
enough for the average reader to make readily, and tne 
very generous number of illustrations (197) will be very 
helpful to the clear understanding of the statements made 
Part 1, on magnetism, occupies 103 pages, and all the 
chief phenomena are illustrated by facsimile reproduc 
lions of the fields of force as shown by iron filings or 
small magnetometers The explanation of electnc&l 
screening is very simply and clearly stated , in fact, the 
text is brought up to date as far as is possible in an 
elementary manual 

Part 11, statical electricity (106 pages), is specially 
noticeable for the way in which the usual difficulty of 
dealing with potential is met by geometncal interpre 
titions, potential diagrams being given for fields of 
force, electroscopes, condenser*, electrical machines and 
contact electricity 

Part 111, voltaic electricity (93 pages), is somewhat 
terse in style, probably necessarily owing to the number 
of matters in this part of the subject which need de 
script ion, but the fundamental points in all the sections 
are well brought forward The book is certainly an 
excellent one for elementary students, and is also likely 
to form a sound basis on which a teacher may frame his 
course of lessons 


! LETTERS TO THE EDITOR 

| [ The Editor does not held himself responsible for opinions ex 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
1 manuscripts intended for this or any other part of Nature 

No notice is taken of anonymous communications } 

Racial Aipeet of Voluntary Enlistment 
1 There is one aspect of our \ oluntary enlistment system w hich 

, Hab never been touched upon so far as I know It is that by our 
method the most brave and warlike men of each generation arc 
exposed to far more than the ordinary risks of life, and generally 
at on age when they have left no descendants. A process of 
selection has, therefore, been going on In the nation for ccn 
tunes by which, in the long run, the non fighters, such as com 
mercial classes, luxunous people, and any cowards, have more 
descendant* proportionally than the brave and warlike So 
that the average opinion is growing more and more unwarlike, 
less brave, and more inclined for peace at any price. The above 
selection 11 brought home to us if we consider that of those 
soldiers killed during the last few weeks how few have left two 
descendants I foresee two remedies for this state of things, but 
will not ask for any more of vout valuable space 

k C T Evans. 

9 Heaihcote Street, Gray’s Inn Road, W C 

The Wind during Eclipses of the Sun 

I would like to draw attention to the importance of ob¬ 
servations of the wind in and near the path of a total eclipse of 
the sun 

At the Indian eclipse of 189S I employed at Sahdol, in 
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Central India, a simple arrangement for observing the strength 
and direction of the wind. On the morning of the eclipse, m 
on previous days, the wind wu blowing strongly from the north 
north-eut with frequent gusts of greater force. As totality ap 
preached it dim!mined i D strength and became a steady draught 
of sir almost imperceptible to the senses. At the same time it 
shifted a little to the east Before the moon hod quite left the 
sun's disk it was again blowing in the same manner as at the 
beginning of the eclipse Subsequently, as the sun approached 
the horizon, the wind diminished and blew with exactly the 
same force, direction, and uniform character as during totality 
Apparently the normal wind in the daytime at Sahdol con 
taineo two elements, one duo to the distribution of pressure 
over Central and Southern Asia and the Indian Ocean, the 
other the result of comparatively local causes. The latter was 
suppressed by the eclipse, and the former was represented by 
the steady movement of the air that remained 

The total eclipse of 1900 does not present such simple con 
ditinns, but I believe that muuh might be learnt from similar 
observations. John W Evans. 

Knyal College of Science for Ireland, Dublin, 

December 16 


the approaching total eclipse of 
THE SUN 

HE astronomeis of both Europe and America are 
now busy in making arrangements to observe the 
total eclipse of the sun which will occur on the 28th of 


Position W of New Orleans 
Long 90* 6' W , Lat 30 9 4' N 

Cantral Standard " 

Local Mann Times Mean Times Altitude 

d h, bl 1 d b m * 

Eclipse begins May 27 18 26 13 May 27 18 26 37 

Totality begins „ 27 19 29 42 „ 27 19 30 6 j — 

Totality ends fl 27 *9 3 * o « 27 *9 3 * a 4 \ 

Eclipse ends „ 27 20 43 „ 27 20 43 34 4® 

Duration of Totality, 1 m 178s 

Angle, from N / first contact, 104°awards theW j 

point, of \ last contact, 76° towards the F f for duett 

Angle, from / first contact, 40° towards the W f image 

Vertex, of t lost contact, 145 0 towardsthe E ) 

Position near Union Point, (ieorgu. 

Long 83“ s'W.Ll 33 ° * 9 ' N 

Central Standard 

Louit Mean Time* Maui Timet Sun* 

d h a. ■ d h m h. Altitude 

I Eclipse begins May 27 19 o 25 May 27 18 32 45 25* 

i Totality begins „ 27 20 7 S 2 >• 2 7 <9 4° 121 1Q 

Totality ends „ 27 20 9 24 „ 27 19 4* 44 / J 

Eclipse ends ,, 27 21 26 16 ,, 27 20 58 36 55 

Duration of Totality, im 320s 

Angle, from N I first contact, io^ d towards the W \ 

point, of \ last contact, 70° towards the F I for direct 

Angle, from f first contact, 41" towards the W ( image 

Vertex, of {lut contact, 139“ towards the E J 



Map of tbc Kell pic track acroa< Spain and Portugal, aS Mn>, 1900. 


next Ma> As usual, our American cousins are better oflf 
than we are, for they can observe the eclipse without going 
out of their own country British astronomers will have 
to travel to Spam or Portugal The eclipse path stretches 
from the west of New Orleans to Algiers and N Africa on 
the east The local times and conditions at certain points 
along this path are thus given in the “ Local Particulars " 
published by the Nautical Almanac Office — 
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:lipse begins 
>tality begins 
rtality ends 
:lip« ends 


Position South of Cape Henry, Virginia- 

Long 76 ° 5' W , Lit J6’ 42 ' N 

But am Standard 

|-ocal Mean Tiran Mean Time* 

d h m a d n m 

Mty 27 19 35 

„ a? ao 48 7 

27 20 49 53 

27 22 II 2 


Duration of Totality, im 456s 


Sun h 

„ .. . Aliltud* 

May 27 19 4° 55 33" 

„ 27 20 52 2 71 

27 20 54 13/ 

27 22 15 22 


47 * 

62' 
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Angle, from N ffirtt contact, 403! toward* the W A 

point, of Ytait contact, 7P toward* the F I for direct 

Angle, from/first contact, 44* towards the W if image 

\ erte* t of \lak contact, 1^0* towards the E J 


Position near Oar (Portugal)—Long 8* 38 W , Lat 40*30 N 

Local Mean Times Greenwich Mean Tunes Son t 
dhm* d h m ■ Altitude 

Fclipse begins May 28 2 8 35 May 28 2 43 7 56° 

Totality begin* „ 28 3 27 10 „ 18 4 1 4a! . 

Totality end* „ 28 3 28 43 „ 28 4 3 »S/ 4 

Fchpse end* „ 28 4 3 8 4* . 28 5 13 14 30* 

Duration of Totality, im 33 6* 

Angle, from N / first contact 89* towards the W 

point, of \\MAi contact, 93* towards the E I fot*Ar«7 

Angle, from / first contact 137 0 towards the W j image 

Vertex, of \ last contact, 38" toward* the E ) 


1 omtion S W of Talavera de la Reina (Spain)— 

Long 5 10 W , Lat 39“ 47 N 

Locil Mean Times Greenwich Mm Times Son • 
dhms d h m ■ Miitnde 

Pchpee begins May 28 2 29 18 May 28 2 49 58 53 

Totality begins „ 28 3 46 2 „ a8 4 6 42 \ - 

Tjulity end* „ 28 3 47 29 „ 18 4 8 9/ 39 

Eclipie ends 28 4 55 38 , 28 5 16 18 26° 

Duration of Totality, I m 274s 


Angle, from N f first contact, 88 towards the W 

point, of \la*t contact, 94 0 toward* the L I for dire t 
Angle, from (first contact, 140° towards the W | image 

Vertex, of \laat contact, 38 toward* the P J 


Position West of Puerto del Inficrno (Spain) 
I ong 1*43 W,Ut 38* 38 N 


Local Moon T met Greenwich Meui .Tiroes 
thms dhms 

Eclipse begins May 28 2 49 40 May 28 2 56 32 

Totality begini „ 28 4 4 28 „ 28 4 11 20 

Totality end* „ 28 4 5 49 „ 28 4 t2 41 

Eclipwcnds 28 5 12 9 ,, 28 5 19 1 

Duration of Totality, in 21 5s 


} 


Sun a 
Altnude 
49° 

35* 

3 3° 


Angle, from N / first contact, 87° toward* the W \ 

pomt, of \ last contact, 94 towards the E ( for direct 

Angle, from J first contact, 143 0 towards the W 1 image 

Vertex, of { last contact, 38* toward* the E 7 


Cape De Sta Pola (Alicante), Spain— 

I ong o* 30 W , Lat 38* 13 N 

I ocal Mean Timei Greenwich Mean Times Sun « 
*L h m ■ dhms Altitude 

Eebpse begin* May 28 2 56 47 May 28 2 58 47 48* 

Totality begin* „ 28 4 10 52 „ 28 4 ia 52\ . 

Totality end* „ 28 4 12 11 „ 28 41411/ 34 

Eclipse ends „ 28 5 *7 55 „ 28 5 19 55 ai« 

Duration of Totality, im 194s 

Angle, from N / first contact, 87* towards the W ) 

pant, of \ last contact, 94* towards the E f for direct 

Angle, from /first contact, 144* towards the W f image 

Vertex, of \last contact, 38* towards the E J 


The accompanying map of the line of totality will 
•how the parts of Spain ind Portugal from which this 
edip*e can be observed It will be seen that the track, 
after leaving Spain near Alicante, crosses the Mediter 
ranean and enters Africa close to Algiers 
We may be perfectly certain that the astronomers of 
the United States and France will man the beginning 
and the end of the line quite efficiently It is clear, 
therefore, that the attention of British astronomers with 
serious work to do will be directed to the observing 
stations in Spam and Portugal 
The weather chances were stated by Prof Arcimis in 
a former number of Nature,! and may be considered 
excellent ^ 

There are many branches of work, such as securing 
photographs of the corona, in which amateurs may do 
good service For them the well-found steamers leaving 
Marseilles may make the coast near Algiers more 
convenient 

1 Vol lu p 439 
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HERO OF ALEXANDRIA 1 

'T'HE reputation of Hero of Alexandria has always 
* been somewhat doubtful, and some difficulty has 
been felt in apportioning to him his proper [dace among 
the scientific worthies of the past Mr Schmidt, how 
ever, in the communication mentioned below, has 
attempted to do justice to his reputation, and to 
resusdtate the memory of him whom most of us re 
member only through the well known experiment of 
Hero’s fountain In another place Mr Schmidt has 
endeavoured to fix the approximate date of his career, 
and by his intimate acquaintance with the vanous MSS 
and authorities, to do something to clear away the 
doubts that linger around a Hero the younger and some 
other anonymous writers Mr Schmidt may be said to 
have taken Hero under his particular care, and though, 
of course, it is unfortunate that many of the original 
writings are not extant, and that others ha\ e not been 
printed yet, Mr Schmidt, by a careful study of the 
remnants, has probably placed himself in a better 
position to reconstruct the history of this ancient philo 
sopher than any other commentator 
But though Mr Schmidt attempts to place the object 
of his study in the most favourable light, to make us see 
in him one as influential as Euclid, we cannot say that 



Fib 1 —Htrcufoa shooting at the apph 


we think the steps he has taken are the most judicious 
or the most successful Instead of a philosopher we 
perceive rather an able artificer and an expert 
mechanician The points selected for elaborate lllus 
tration are not those which exhibit Hero in the most 
capable light There can be no doubt but that Hero 
successfully solved the problem of determining the area 
of * triangle from the three sides, and it wouldhave been 
very interesting to see the method he employed set out 
m detail, but the author passes over this feat with a bare 
mention, although the treatment of such a problem 
appeals more potently to modern students, and bespeak* 
a higher position in the intellectual scale, than the skilful 
manipulation of automatic figures over the details of which 
Mr Schmidt lovingly lingers Again, we have indistinct 
ideas of his experiments on the elasticity of air and 
steam, and we should like to know whether he made any 
approach to a knowledge of Boylefs law, and in any way 
anticipated its enunciation by that philosopher Of 
course it may be urged that these are among the best- 
known results of Hero’s life and writings, and that as 
such they do not need the aid of a commentator, but 


1 * Hsroo voa AUxondno. By V Scfaaidt Soodv sbdrack uu dsn 
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that on the other hand his numerous mechanical devices 
need to be insisted upon in order to obtain an adequate 
idea of his varied capacity But the result is, neverthe¬ 
less, to present Hero simply as thejftmaker of philosophic 
toys 

Mr Schmidt sketches for us, but without sufficient 
explanation, the devices by which fountains were made 
to flow, and doors to open by unseen mechanical agency, 
but one's enthusiasm is scarcely roused though Hercules 
may shoot at an apple and a serpent be made to hiss his 
discontent with the arrangement (Fig i) But the author 
does ample justice to the description of the automatic 
marionettes, whose behaviour and contortions afforded 



Flu. 2 —Shoving the machine -y for moving tho Bacchante, Ac. 


sincere delight to the spectator Two of these automatic 
theatres, in which some attempt at dramatic action was 
made, are described in detail, and we learn how the fire 
was suddenly kindled on the altar of Dionysius, while 
from the Thyrsus cup spouted respectively milk and 
wine, the Bacchantes urging their wild career at the same 
time (Fig 2) The legend, too, of Nauplius seems to have 
been illustrated with great care and nicety in a succession 
of scenes, in which were represented the departure of 
the Greek phips, the ruing 01 a storm, and the lunng of 
the ill-fated Greeks by lighted torches to the dangerous 
promontory of Caphareus where they suffered shipwreck. 
All this tale is told, with the proper accompaniment of 


lightning and thunder, by ipdans of moving and hidden 
machinery Even Aiax is made to swtfo towards the 
land, and subsequently to perish in one of'various ways 
according *o the fency of the stage atnmr. That 
Hero should devote himself to the construction of the 
necessary tricks, required to reproduce these scenes, 
when he seemed clearly capable of higher intellectual 
flight, does not increase our respect for his memory, but 
Mr Schmidt, whose philological tastes seem to be m 
advance of his scientific, seems to think it would be 
worth while to reconstruct the machinery, and play the 
little drama over again to a select audience He admits 
the difficulties, both in following the original MSS and 
in filling up seme necessary lacunrc, but considers the 
labour would be well spent, since it would illustrate in a 
most realistic manner the amusements of the ancient 
inhabitants of Alexandria. 


THE SITUA TION Of OPHIR 

A REUTER'S correspondent has had an interview 
with Dr Carl Peters on the subject of the re-dis- 
covery and identification of the ancient gold-bearing site 
now so well known by the name of Ophir According to 
the eminent German traveller, this much discussed 
locality is situated on or near the 7ambesi river, and he 
is confident that the theories which would place Ophir 
either in India or m Arabia arc both wrong Dr Peters 
is not the first who ha9 convinced himself that Ophir lay 
somewhere on the east coast of Africa, for the late Mr 
Bent and other recent writers believed that they had 
identified the famous emporium whence Solomon, the 
king of Israel, obtained gold for the temple at Jerusalem 
It must, of course, be admitted that remains of extensive 
gold workings undoubtedly exist in the locality, and 
that these possess considerable antiquity cannot be 
denied It is, however, open to discussion whether the 
rums and workings are ‘‘■of undoubtedly Semitic type," 
and also whether the emblems which Dr Peters identi 
fies as phallic are really connected with “the ancient 
Semitic sun worship" Until Dr Peters distinctly states 
his case in print, and gives his reasons for the faith 
which is in him, we can do little more than point out 
that up to the present the theory which would place 
Ophir, or Aphar, or S6phir (i Kings ix 28, x. 11 , 
2 Chron vin 18 , ix. 10) the great metropolis of the 
Sabeans, which is described in the “ Penplus” attributed 
to Arrian, on the Gulf of Akabah, has not been dis¬ 
proved The theory which would place Ophir in India, 
on the banks of the Indus, has much in its favour, and 
when it is remembered that the precious stones and 
o/wftf^trees, which are mentioned with the gold of Ophir, 
are the peculiar products of India, ft is a little difficult 
not to accept it without more ado. On the other hand, 
the apes and peacocks (or parrots as some would trans¬ 
late tne word fukktyytm\ which were brought to Solomon 
from the neighbourhood of Ophir, indicate that its site 
was nearer Palestine than India, for it is well known 
that peacocks would not survive a long voyage which 
must have lasted several months, and must also have 
been made in an open boat The fact is that many 
places can produce, and must always have produced, 
gold in great abundance, and we are driven irresistibly 
to the conclusion that more than one place bore the 
name of Ophir 

It is not necessary for the Ophir, whence Solomon 
obtained gold, to have been situated as near as the 
northern end of the Red Sea, for it is most likely 
that the seamen, who traded through Hiram, with him 
obtained the goods which they had to sell from the 
larger boats which smiled through Bflb el Mandeb either 
tt> India, or to ports on the north-east and east coasts of 
Africa. Meanwhile Dr Peter's claim to the discovery 
of the Ophir mentioned m the Bible.will evoke consider- 
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able interest, and we must hope that he will lose no time 
in bringing before the world the important facts which 
he must have collected, and the evidence which would 
connect the phallic rites and worship of the Northern 
Semites (which have been so carefully described by old 
John Selden in his "De Dus Syris*)with the nature 
worshippers on the east coast of Africa. 


FORMALIN AS A PRESERVATIVE 

A LTHOUGH as a preservative medium for pensb- 
A* able zoological specimens, formalin has scarcely 
realised all the expectations entertained on its intro¬ 
duction. yet there can be little doubt that it has a great 
future before it, and that for certain purposes it is likely 
to prove invaluable. It has, however, many undoubted 
disadvantages , and in the minds of some museum 
officials these disadvantages appear to outweigh its 
manifest valuable properties, so that an unfavourable 
opinion is entertained of it in general On the other 
hand, those who weigh more carefully the pros and cons % 
realise that, under proper conditions and restrictions, its 
value is really verv great 

As regards its disadvantages, it must be admitted that 
it is unsuitable for the permanent preservation of speci 
mens that are likely to be mampumted, as not only are 
its effects on the hands of the worker most unpleasant, 
but In many cases it renders the tissues of the specimens 
themselves so hard that they are practically unworkable 
Then, again, it is quite unsuited for all specimens con¬ 
taining calcareous matter, such as molluscs, ecbinoderms, 
and crustaceani, while unsatisfactory results appear to 
have been obtained in the case of certain insects and 
myriapods Moreover, it does not seem to be well suited 
for the preservation of reptiles , and it is said to de 
tenorate the colours of bird-skins 

Turning to its advantages as a permanent preserving 
fluid, it is acknowledged to be unrivalled for specimens 
of watery and “ flabby u animals, such as jelly-fish, 
rendering them more coherent and less likely to dis¬ 
integrate than any other known medium Apart from 
this group, it does not, however, appear to be at present 
used to any great extent in the exhibition senes in the 
British Museum, although we have reason to believe that 
its possibilities are occupying the senous attention of the 
officials. In the senes of worms, all the more valuable 
specimens that were received in formalin have been 
transferred to spirit, and only the commoner forms left 
in the ongmal medium Of the six specimens of eggs, 
embryos, and larwt of Leptdostren paradoxa recently 
added to the exhibition scries from Mr Graham Kerr's 
Paraguay collection, three are in alcohol and three in 
formalin , the latter having been sent home in that fluid, 
and it being thought not advisable that the medium 
should be changed If these six specimens are carefully 
watched, they will afford a test-case of the comparative 
value of the media. At present, we believe, none of the 
exhibits in the u Index Museum” are in formalin 

For sterilising freshly killed specimens of mammals 
and birds, as well as eggs, that have to be sent some 
distance to a museum in the flesh, there can be no doubt 
that formalin is invaluable. And it is no less valuable to 
the field collector of mammals, not only on account of the 
small bulk a sufficiency of the fluid occupies, but also 
from the marvellous ptahervative power of the fluid itself 
According to Mr O Thomas (who reports very favour¬ 
ably of it for this purpose), commercial formalin, which 
is itself 40 per cenr'under proof, must be diluted with no 
less than twenty five times its own bulk of water before 
use Moreover, whereas when mammals are preserved 
in spirit it is necessary to allow a very large amount of 
fluid to each specimen, when formalin is employed the 
vessel magbe crammed as full as possible with specimens, 
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which are preserv'd without exhibiting the slightest 
traces of putrefaction When received at the British 
Museum all such specimens are, however, immediately 
transferred to alcobotf on account of their unsuitability 
for handling when In tne original medium 

The foregoing instances suffice to show that for certain 
specific purposes formalin has advantages as a pre¬ 
servative medium not shared by alcohol But. as many 
of our readers are aware, another application of formalin 
has been recenjtly proposed by Dr G de Rechter, of the 
Brussels University, who, in the twelfth volume of the 
Annales de tlnstitut Pasteur (1898), has advocated the 
use of currents of formalin vapour for the preservation of 
animal specimens. The advantages claimed for this 
method are tbit it preserves the specimens in practically 
the same condition as they were left at death , the tissues 
not being hardened, while hair and feathers are uninjured 
alike in texture and in colour Experiments in this 
method have been recently undertaken in Mauritius 
by Mr Camille Sumeire, of the Albion Dock Com¬ 
pany, who has constructed an apparatus on the general 
lines of one suggested by Dr de Rechter, in which 
specimens can be subjected to constant currents of 
formalin vapour And it appears from an illustrated 
report published in the Bulletin de la SortiM MIdicale de 
Pile Maurice for July 18, that the results of these ex¬ 
periments have proved eminently satisfactory 

A freshly kilted guinea-pig placed in the apparatus 
for a period of twenty days was found to be in a per¬ 
fect state of preservation, and when exposed in the open 
in the museum for a further period of eight days, was 
likewise found to be intact Moreoier, a culture of 
bacilli exposed in the apparatus at the same time as 
the guinea-pig was found to have become completely 
sterilised. 

As was well remarked by Dr de Grandpr£, superin¬ 
tendent of the Port Louis Medical Museum, the potential 
advantages of such a method of preservation are likely 
to prove very important And it is urged that the 
process may be specially valuable in coses of suspected 
poisoning, as bodies can be preserved for any length of 
time in a state suitable for examination From a natural 
history point of view the invention has likewise almost 
unlimited possibilities , and Mr Sumeire hopes to be 
able shortly to supply the museums of Europe with 
examples of the animals of Mauritius as fresh as when 
alive, instead of in the condition of ordinary spint- 
specimens. Indeed, negotiations are already opened 
with the director of the Paris Museum for the trans 
mission of such formalmed specimens to the institution 
under His charge We wish all success to the new 
venture. R L 


A GREAT SALT LAKE PROBLEM 

A N alluring possibility has for a long time attached 
itself to the economic resources of Great Salt Lake, 
in the Western United States, in the way of establishing 
in its waters, as permanent residents, forms of marine life 
of commercial importance. The United States Fish 
Commission recently mode an examination of the lake 
with a view to determining the feasibility of such a plan 
The work was undertaken by Mr H F Moore, of the 
Commission, who finds in the peculiarly interesting con¬ 
ditions which prevail in this unique body of water a 
decisive answer 

Crustacea, insect larvae, and the lower plant life abound 
in its fresher parts, but for the ordinary inhabitants of 
the sea the salinity is much too great in the main body 
of the lake. Great Salt Lake is a remnant of the pie 
histone Lake Bonneville^ which was fresh, or nearly so, 
until 4ts drainage basin became isolated by climatic and 
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other dunnkits salinity then increasing by evapora¬ 
tion Bracktsn springs are common in the vicinity, and 
these, with the salts of the feeding streams, still con¬ 
tribute to the accumulation of saline matter ( On the 
authority of the United States Geological Survey, the 
present rate of accumulation will charge the lake with 
common salt within a period of 25,000 years. The 
present density is about 1 168, while that of the ocean 
is but 1*025 I' appears that it is not the nature of the 
saline materials, but their excessive quantity alone, that 
makes the water unfit for ocean life, for the relative 
proportions of the solids in solution do not differ 
materially m the lake water and sea-water Three-fourths 
of these solids are common salt in both cases. The lake, 
while strongly salt, is not alkaline, and would presum¬ 
ably support the higher organisms of the ocean if properly 
diluted Diatoms have been grown experimentally in 
the diluted Salt Lake water, and, indeed, have been 
found native in the lake, together with other low plant 
and animal life, in its brackish parts. 

On account of the removal for commercial purposes of 
large quantities of salt, many have looked forward to a 
day when the consequent freshening process shall have 
reduced the density of the water sufficiently to make it 
an inhabitable^ medium. About 42,000 tons of common 
salt are removed annually, while 16,000 tons, according 
to the calculation of the 25,000 year period required to 
saturate the lake, enter it each year From the present 
density, 1 168, the lake must now bold about 400,000,000 
tons of salt, and with these figures as a basis, it appears 
that in 14,000 years—the processes continuing at the 
present rate—the lake-water will reach the density of sea¬ 
water. As this is a far cry into the future, some would 
believe that the solution of the problem was to be found 
in acclimatisation of marine forms to the present briny 
waters There is no evidence that this is feasible or re¬ 
motely possible , the oyster has the best possible oppor 
tumty to adapt itself to salt or fresh water, but clings to 
an intermediate brackish zone of a density between 
1 010 and 1 02a The plan which seemed to offer the 
only possibility of success concerned the oyster, and 
the location, near the mouths of the fresh streams 
that feed the lake, of water zones of a degree of 
brackishness favourable to oyster growth The conditions 
which were found to exist were such as to show 
conclusively that there is no hope for the utilisation of 
the lake in this way The favourable zones, which are 
narrow at best—in no case over three hundred yards— 
are subject to great fluctuations in position due to the 
wind and to seasonal changes The variation in the 
volume of water carried by the inflowing streams is re¬ 
markable In one of them the ratio of the greatest 
flow to the least was as 28 to 1 When they 
are flushed with the melting of snow in spring the 
oyster zone is carried lakeward, and during the period 
of minimum flow in autumn it travels up the mouth of 
the stream in which it 15 located The wind alone some 
times makes a change of level of several feet, and a 
consequent change of density from 1 009 to 1 014 within 
five minutes has been observed Moreover, the deltas 
of the streams, which must of necessity be the location 
of the oyster beds, are subject to deposits of silt m 
amounts fatal to oysters All these conditions in 
conjunction make the difficulties of successful oyster 
culture insuperable 

The brackish springs characteristic of the Bonneville 
bed have a low density, none exceeding i *005, and sug- 
K® 1 * a plan by which they might be utilised By making 
them the sources of artificial ponds the evaporation, 
which is greater than the rainfall, would raise the density 
to the desired point at which it could be maintained by 
a proper regulation of the brackish inflow and outflow 
On a commercial scale, however, the experiment would 
be expensive, and might or might not justify itself 
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PAUL KNUTH 

DORN on November 20,1854, Paul Erich Otto Wilhelm 
Li Knutb, Professor at the Oberrealschule of Kid, was 
only in his forty-sixth year at his death on October 30 
After graduating at Gnefiswald in 1876, be was engaged 
in teaching at Iserlohn in Westphalia, and from i88f at 
Kiel His first scientific investigations were in the realm 
of organic chemistry, his chief works a Handbook of 
Flower-Biology, a Flora of Schleswig Holstein, and a 
scries of short papers upon the botany of the islands off 
the German coast—Rugen, Heligoland, Sylt, 

The “ Handbuch der Blutehbiologie ’’ is based on the 
English edition 6 f Hermann Mtillers “ Befruchtung der 
Blumen,” and is destined to replace it Increasing know 
ledge has swelled the literature-list from 825 entries to 
2871, and Knuth's plan allowed for three volumes in the 
place of the single one issued in English m 1883 , of these 
the last, designed to contain all we know of the fertilisa 
tion of flowers in lands outside Europe, remains unpub¬ 
lished There is hope that the work may yet be completed 
Knuth's own observations m Java, Japan, and California, 
made in 1898 and 1899. were made to add to the rather 
meagre knowledge available for this Unpublished 
volume 

His observations on the flora of the North Friesian 
Islands, of Heligoland and of Rugen, demonstrate how the 
winds that blow over sea girt islets, inimical to insect life, 
impose a limit to the distribution of plants whose highly 
specialised flowers need insect aid for their fecundation 
The lesser the island the greater the influence Rugen is 
large, and it is not evident, the Halligen are small, and 
it is very apparent These Halligen otc 11 low lying, 
marshy islets, hardly rising more than a metre above high 
tide, wind swept, where one wanders hour after hour 
without taking a single anthophilous insect, save on the 
rare hot and windless days which coax a Tew to fly from 
flower to flower fi On them the high types of floral 
development are rare 

His Flora of Schleswig Holstein, named above, was 
largely a compilation, intended to supply a real need, and 
was followed by a History of Botany in the double 
province These, however, as the first steps towards his 
botanical work, have their own interest 1 H B 


NOTES 

Souk particulars concerning the vessel which is being buili ai 
the Howaldt Shipbuilding Yard at Kiel, for the t>erman 
Antarctic expedition, are given by the Berlin correspondent of 
the Times The ship will be built of wood, the only material 
strong and elastic enough to resist the pressure of the ict. In 
form she will be somewhat rounder than the tram, and will not 
fall away towards the keel in the same manner The length of 
the ship will be about 46 metres, the breadth between 10 and i 1 
metres, and the draught about 5 metres She will be con 
strutted to carry coal and other stores sufficient for three years, 
and will contain accommodation for five scientific observers, 
five officers, and a crew of about twenty men Each of the 
observers, and each of the officers, will have his own cabin 
The centre of the ship will be occupied by the rooms for 
scientific work, and the forecastle will contain space for fifty 
Arctic dogs. The ship will be rigged as a three masted 
schooner Two steam winches will serve the anchor and will 
also be used for scientific purposes. The ship will be illu 
initiated throughout with electric light The Howaldt Ship 
building Yard, which is under a contract to have the ship built 
■by May x, 1901, and fitted out not later than the end of August, 
1901, has already begun the construction A model of the 
vessel will be shown at the Fans Exhibition 
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Thf British Medical Journal sUtes that the Italian Parlla 
nient 1ms voted a sura of 1,300,000 lire for the erection of new 
buildings in the University of Bologna. The work will be 
begun next spring 

We learn from the Times that M Raphael Bischoffsheim has 
presented to the Pans University his observatory at Nice worth 
2,700, ooof , and 2,5oo,ooof the interest of which is to cover its 
expenses. 

M T Rllioi, professor of psychology at the College de 
l 1 ranee, has been elected a member of the Paris Academy of 
Moral Sciences in succession to the late M Noumsson 

Gknkrai Gai 1 ikm, Governor of Madagascar, has been 
elected a correspondant of the Pans Academy of Sciences. The* 
Academy has also elected M M6ray as correspondant of the 
section of geometry, and M Kosenbusch as a member of the 
section of mineralogy 

A si kcial correspondent of the 7 ivies reports 11 six Marconi 
wireless telegraphy instruments intended for the Boers have 
been captured at Cape Town SThe experiments at Orange 
River have been highly successful The,communication with 
De Aar, seventy miles distant, is perfect ” 

Mr C Vernon Boi s, F R.S , will deliver the first of a 
course of six Christmas lectures specially adapted for young 
people, at the Royal Institution this afternoon The subject 
will be " Fluids in Motion and at Rest " (experimentally lllus 
traced) The remaining lectures will be on December 30 and 
January 2, 4, 6, 9, 190a 

The two astronomers whose names have been submitted to 
the Preach Minister of Public Instruction, who will select one 
to fill the vacancy in the Bureau dcs Longitudes caused by the 
death of M Tisserand, are M Radau and M Bigourdan 

An exhibition of food, clothing, medicines, and other 
articles suitable for travellers in uncivilised and unhealthy 
regions of the globe, will be held at St Martin's Town Hall, 
Channg Cross, on January 1-5, under the title of the 4< Living 
stone Exhibition ” A loan collection of Livingstone relics and 
of objects of interest connected with the work of other travellers 
will be on view # 

An interesting account of experiments on the growth and 
regeneration of the lads of tadpoles, conducted by means of 
Born’s method of grafting, is given by Mr R G liamson in 
the October number of the Bulletin of the Johns Hopkins 
Hospital In the neighbourhood of Baltimore there occur two 
species of frogs whose embryos differ so markedly in colouration 
from one another, that in any case where parts derived from 
each are united by grafting into a single organism it 11 easy to 
follow in the living specimen, as development proceeds, the 
change in position of any group of cells in respect to the original 
line of section During the development of the tail after graft¬ 
ing it was noticed that a remarkable shifting of the epidermis 
over the underlying organs took place ; so that after a time the 
epidermis properly belonging to the tail was restricted to the 
terminal third of that appendage Now it is well known that 
the cutaneous nerves of the trunk and tail of the full-grown 
larvae and frogs, in passing from the vertebral column to^their 
termination in the skin, pursue an oblique course, and this is 
obviously due to the above-mentioned backward shifting of the 
epidermis Certain tfber interesting features were also brought 
to light in the course of the experiments. 

With the view to ascertain what displacement, vertically or 
horizontally, took djfbce in the Khasl and Giro Hills during the 
Indian earthquake of June 1897, a revision of the principal 
triangulationu (a the district was made by officeri of the Survey 
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of India Department during 1898, and the results are re ferred 
to m the report just issued. Horizontal and vertical observe 
ations were taken at thirteen stations, fixing the positions of 
twenty two and the heights of twenty five old stations, em 
bracing an area of 1020 square miles. The results show that 
the whole of this area lay within the region affected by the 
earthquake, so it is impossible to state how much any one 
station has been displaced in comparison with the unaffected 
area outside, but apparently all have suffered more or less The 
average horizontal displacement appears to be about 7 feet* 
whilst the changes in height vary from a subsidence of 4 3 feet 
to an upheaval of 24 feet, these, however, for the reasons 
already mentioned, cannot be considered as absolute, but only 
relative changes. The general apparent effect 11 that the area 
has been both widened and raised If possible, the revision 
work should be continued and extended, with instruments of 
equal calibre to those employed iq the original tnangulaiion ; 
for accurate measurements of the movement of the earth's crust 
due to a large earthquake are of deep scientific interest 

The Antiquity of Man in America is an important problem, 
and it is well that Mr W H Holmes should revise, as he has 
done in the American Anthropologist (N S , I , 1899, p. 614), 
the evidence relating to Auriferous Gravel Man in California. 
He discusses this special aspect of the question in a full, lucid 
and judicial ^spirit. His conclusion is that the testimony fur 
nished is greatly weakened by the facts (1) that the finds on 
which it was based were made almost wholly by inexpert 
observers, and (2) that all were recorded at second hand 
Affida\ its cannot redeem It Nothing short of expert testimony, 
amply verified and vigorously staled, will convince the critical 
mind that a Tertiary race of men, using symmetrically-shaped 
and beautiful implements, wearing necklaces of wampum and 
polished beads of marble or travertine bored accurately with 
revolving drills, fishing with nets weighted with neatly grooved 
stone sinkers, and having a religious system so highly developed 
that at least two forms of ceremonial stones had been specialised, 
occupied the American continent long enough to develop this 
marked degree of culture without leaving numeroui and dis 
tractive traces of Us existence All these objects resemble 
modern implements in every essential respect They are such 
as may have fallen in the mines from Indian camp sites or been 
earned in by the Indians themselves. 

An article upon electrolytic processes in industrial operations, 
contributed to the Engineering Magmne by Dr W Borchers, 
shows some of the remarkable developments of electro-techno 
logy during late years. Descriptions are given of the various 
processes by which industrial products are obtained electrolytic 
ally The Costner process for manufacturing sodium is well 
known, and several similar devices have recently been intro 
duccd Magnesium is obtained from melted magnesium salti 
by a process founded upon Bunsen's investigations For the 
production of aluminium, the Pittsburg Reduction Company 
use a mixture of chlorides and fluorides of the metals of the 
alkalis and alkaline earths as electrolytes and solvent for the 
aluminum oxide* Copper, nickel, silver, and gold, in so far as 
electrolysis may be said to be applicable to them, are chiefly 
obtained in pure form by electrical means from the crude metal 
produced by the smelter Gold is alio electrolytically deposited 
from weak solutions obtained by chemical lixivialion processes. 
Caustic soda, caustic potash, chlorate of potash, and chlorine 
are obtained by electrolysis from aqueous alkali-chloride solu¬ 
tions. By soluble appliances and working conditions, the 
chlorine and caustic alkali solution may be earned off separately 
to produce chlonde of lime and solid caustic soda, or they may 
be madat^form a solution of chlorate of potash in the place id 
caustic potash and chlorine. The methods by which these and 
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other electrolytic products are obtained are briefly described by 
Dr Boreherv in hit interesting paper 

/ 

We have received from Dr L. Camera, Voluntary Assistant 
at the Royal Observatory of Turin, a discussion of the amount 
of bright sunshine recorded at that Observatory, showing inter 
«Uta the mean duration of sunshine during the different hours 
and months of the years 1896-8, together with a comparison 
with the means obtained in a discussion by Dr Riuo of the 
values of the previous six years. While the variations between 
the two series show that the period is much too short for the 
deduction of trustworthy means, the results are valuable owing 
to the comparative rarity of this important climatic factor , for 
although observations of barometric pressure, temperature, &c., 
have been made at that institution for more than a century, a 
sunshine recorder has only been in use there for the last ten 
years. In fact, the instrument has only come into general use 
during the last twenty years, principally owing to improvements 
made by Sir G G Stokes in a recorder devised some years 
previously by the late Mr J F Campbell 

Tint Government Astronomer of Western Australia has 
sent us a copy of the meteorological observations made at 
the Perth Observatory and other places in that colony during 
the year 1898 This is the second of a senes of annual 
publications issued by the Perth Observatory ; annual meteoro¬ 
logical reports have been published since 1876, but the new 
senes shows a marked improvement In past years the ob¬ 
servers were dependent solely upon written Instructions without 
inspection, and had to find out how to do their duties as best 
they could. In addition to the usual observations, a set of four 
Platinum Resistance thermometers have been sunk to various 
depths at Perth, and daily weather forecasts are now blued, 
which, on the whole, have been remarkably successful In the 
year 1898 there were 31 stations provided with barometers and 
other instruments, and 313 rain gauge stations, but the monthly 
charts show that large tracts are still unrepresented 

The U S Government is pushing on ks researches of the 
economical resources of Porto Rica B*U*t\n No 35 of the 
U.S Department of Agriculture (Division of Forestry) consists 
of a report by Mr Robert F Hill, of the U S Geological 
Survey, on the foreat conditions of the island He states that 
the climate [and soil are well adapted tp the growth of a large 
number of trees and shrubs of great economical value, and he 
advocates a reversal of the deforesting jkflicy pursued by the 
Spaniards. Besides those valuable for timber and constructing 
purposes, he names, as specially adapted to the climatai con. 
ditions, the tamarind, the papaw, the castor-oil plant or 11 palms 
ChristE/* the allspice, the lime, a large number of edible fruits, 
as the orange, citron, lemon, guava, anona, mango, banana, 
and many others whose names are less known in this country 
The coffee cultivated Is of a superior quality There are com 
paratively few harmful animals or poisonous plants. 

Prof W B Scott (7>wm Wagner Free Inst, of Science 
Philadelphia, vol vi.) describes and figures a series of Ungulate 
Mammals from the Uinta and White River formations (Ollgo 
cone) of Utah and Colorado In North America. The mammals 
belong to the sub-order of “ Selenodont ArttodactyLs/’ and they 
Include two groups ; the first comprises forms genericaUy identi¬ 
cal with, of dearly related to, Old World inthracotherei and 
true rumihants, which reached the American continent by 
migration; the second group Indudes forms Indigenous to 
America, the successive stages of whose descent may be traced 
through several of the Tertiary formations, 1 

Thk ninth volume of the Iowa Geological Survey (1899) t 
contains die Annual Report for 1898, with accompanying-papers. 
Statistics of mineral productions, inducing coal, Ay, stone, 
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lead and sine, are contributed by Mr S W Beyer There arc 
alto reports on the Counties of Caroll, llumbolt, Story, Mubca 
tine, and Scott, accompanied by colour printed maps, and 
followed by an account of the Artesian Wells of the Belle Flame 
Area. The county reports contain concise accounts of the 
various formations including Silurian, Devonian, Carboniferous, 
Cretaceous, Pliocene, Glacial and more recent deposits, together 
with notes on their economic products In Muscatine county 
the Devonian rocks afford many points of special interest, and 
they have yielded a number of fossils 

The MiUketlungtn of the Vienna Geographical Societj cun 
tains an excellent abstract of a paper by Dr Eduard Richter, 
published by the Swiss Geological Society at the end of last 
year, on the advance and retreat of the glaciers in the Alps 
during the Ice Age Dr Richter arrives at the important result 
that the variation of climate was probably much smaller than 
has been supposed, because the resistance to the outflow of the 
ice increase* with its quantity in a rapid ratio, and the level of 
the snowflelds would therefore rise quickly to levels where the 
temperature was lower The variations of level due to this 
cause would themselves give nse to sudden and irregular 
changes in the glaciers according as the ice surface rose above, 
or fell below, the snow line. They also account for the enor 
mous amount of moraine detritus carried by these glaciers 
each was made up of a large number of small ice streams, and 
the debns was not earned as a ground moraine, but In the body 
of the ice 

The Biobgischts Centralbatt for November 1 Contains an 
article by Dr L. Kat banner on the influence of light on‘the 
colours of the pupce of butterflies, m which many interesting 
points are recorded 

The following lectures will be delivered at the Royal Victoria 
Hall, Waterloo Road, S on Tuesday evenings during 
January —January 2 11 Chronicles of a Clay Cliff/' by W. II 

Shrabeole , January 9 11 A Peep Behind the Scenes," by Met 
calfe Wood , January 16 “ Birds at Home and Abroad/’ 

by Mrs. Lemon ; January 33 “ Plants of Long Ago/’ by A 

C. Seward, Eaq , F R.S , January 30, 11 The Fathers of 
Geology/* by F W Rudler 

The Journal of the Franklin Institute for December con 
tains several additional addresses delivered on the occasion r>r 
the recent celebration of the seventy fifth anmvermr) of the 
Institute Dr C F Himes describes the history of photo 
graphic discovery from the time of Daguerre and Niepce, Mr 
C. Kirchhoff surveys the achievements in mining and metal 
luigy during the past three-quarters of a century, and Mr J 
Frits gives some reminiscences of the development of iron 
manufacture in the United States in the same period 


OUR ASTRONOMICAL COLUMN 
Astronomical Occurrences in January, 1900 
January a-3. Epoch of January meteors (radiant 230° + 53 *') 

3 4b Venus in conjunction with the moon (Venus 
6 S ) 

6. 7b 1 am to 8h loro Occultation of 19 Piscium 
(mag 5 3) by the moon 

8 17k 33m, Jupiter’s Sal IV in conjunction N 

of planet 

ia 7h ltn to 7h 59m Occultation of t* Anetis 
(mag 5 2) by the moon. 

iq. 7h 55m. to 9h im Occultation of 65 Anetis 
(mag 5*6) by the moon. 

II 101.37m to nh 34m Occultation of a 1 Tauri 
* (mag 4*6) by the moon 

ix loh. 40m to uh 33m Occultation of a* Tauri 
(mag 5 5) by the moon 
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20 ^ 


Jan i u) 13 

*S 

16 

lb 

20 

21 

2J 

26 

26 


ioh im Minimum of Algol (& Pcmei) 

VenuA. Illuminated portion of due » o 873 
6h 50m Mlnimam of Algol (0 Pcrw-i) 

17h 17m to 17I1 50m Gkcultallon of 0 Cancn 
(raig 4 3) by the moon 

I2h 46m to 13H 46m. Occullrtiion of H A C 
4006 (mag 5 7) by the moon 
1 ih 22m to 12b 26m Occultation of q 

Virginia (mng 5 7) by the moon 
15b 35m to i6h 45m Occultation of B A C 
4732 (mag 5 5) 

ih Conjunciion of Jupiter and the moon 

(Jupiter 2 3 N ) 

15ft 40m Tim'it of Jupiter':* Sat III 
(hgress) 


Asironomkai andAmroi iivmi ai Society ok Amkru a 
—Prof E B Frost, of the Yerktn* Observatory, contributes to 
Seieneo a full account of the proceedings at the tint meeting of 
this new nrcu,ly, which is the permanent oulcome of the two 
congresses cf astronomers and Astrophysicists held in the past 
two years The following notes are from the report — 

Prof S T Brown discussed his measures of the changes in Ihe 
orMt of the satellite of Neptune in order to determine the 
positioned the polar axis and flattening of the planet This 

flattening is found to be e - an amount corresponding 

to only o' 03 between the polar and equatorial diameters. 

The period of the revolution of the pole of the satellite's orbit 
ls 51* 75 y«ra. 

Prof A S Flint described the new Kepsold transit micro 
meter of the Washburn Observatory 
Mr Kurt Laves read a paper on the ** Determination of the 
constant of nutation from hchomcter measures of Eros.” The 
opposition of this planet at the end of 1900 will offer special 
facilities for thu purpose 

An account was given of a proposed new " Harvard Photo 
iftetry H In the original work all stars were included of sixth or 
brighter magnitude, as obtained from the principal catalogues 
then extant, (mt it has been found in the course of the work 
that in this way many have been included which are fainter than 
mag 6 2 The stars of the Photometry were again observed 
in 1892-94, and, including special senes of measures, there are 
now prepared seven photometric catalogues, giving measures 
by different observers with different instruments, but all mode 
on the same plan It Is therefore proposed to issue a catalogue 
of nil the stars from the north to the south pole, showing the 
brightness given by the meridian photometer in all seven caia 
logues nnd to call the work ihe “ Revised Harvard Photo 
metr* ” As much reference information to other catalogues 
will he given as is possible, and it is thought a quantitative 
measure of (he colour will be furnished by giving the type of 
spectrum nnd photographic magnitude 

1 W G C Comstock described his experiments of placing a 
very coarse grating before the object glam of a telescope, and 
measuring the distance between the mean centres of the pairs of 
star spectra formed on each side of the central image He finds 
incidental!) that the mean refrangihibty of the light of Mars is 
marked l») n * s than that of any red stars ycl examined He 
has also examined the satellites of Jupiter in this way, and 
finds different values from those adopted hy Michclson and 
Hamy 

Mr P L Qiasc has taken hilionielcr observations of red 
stars, &c , in order to determine the possibility of there being a 
slight difference of refraction between these and whm stars, thus 
introducing a disturbing element into measures of parallax In 
all hu experience, however, he was unable to delect any differ 
ence whatever 

Prof S I Bailey said that out of the 900 stars counted in ihe 
cluster M 5 , eighty five were variable Detailed examination 
of the light curves and periods of many of them showed a r C 
markable similarity both in the magnitude and range of varia 
lion The periods vary from ioh 48m, to 14b 59m The 
umformit) of penod t jpagnitude, and light curve among so many 
variables, points to a common origin and cause of vanabilit) 

Day Ki murks of "Nau-iicai Aimanac”—Wc have re 
ceived a pamphlet giving the separate day numbers for use with 
the tablas for finding star constants for the years 1900, 1901, 
190* From the past three ) ears' experience, Prof Turner 
says that his restriction of the tables to three figures has been 
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followed by no loss of accuracy, and therefore their publication 
is continued In accordance with the decisions of the Con¬ 
ference of Superintendents of Ephemerides held at Paris in 
1896, the constants of aberration, precession, and nutation have 
been altered from the commencement of 1901, but, for the con¬ 
venience of observers still desiring to use the Struve Peter's 
constants, both have been included in the present tables. 

11 Popular Astronomy ” for December — The issue of 
l*opular Astronomy for this month contains, among much 
generally interesting matter, two useful articlei by Profs II C 
Wilson and W H Pickering The former describes a photo¬ 
graph of the nebula of Andromeda obtained by him at Goodacll 
Observatory, using the 8 inch Clarke refractor, with an exposure 
of twelve hours given on three nighti Reproductions of the 
picture accompany the paper, and the minute structure of the 
many spirals first photographed by Roberts are magnificently 
shown 

Prof Pickering writes to keep up hopes of the meteor shower 
still being observable He has examined the timet of appear 
ance of the maximum from 902 more minutely, ind finds they 
occurred At regular 100 years’ intervals until 1698, when there 
was a pert ur hat Ion of four years Since then thirty four years 
would Appear to more closely satisfy the period, so that 1901-2 
may suit oe the maximum year 


THE SOUTH WESTERN POLYTECHNIC 

of the best equipped and most intelligently governed 

of the I^ondon polytechnics is that bunt at a cost of 
45 000/ , and located at Manreia Rood, Chelsea. Situated as 
it is in the midst or a densely populated district, its work, 
which a large staff* of lecturers and demonstrators, under the 
able guidance of Prof H Tomlinson, F R S , the Principal, 
are >ear by year steadily accomplishing, cannot be overestimated 
The work of (he polytechnic is earned on in a fine suite of build 
ings placed within a stone's throw of the Chelsea Town Hall and 
the institution is provided wiih laboratories and lecture rooms 
for each of (he many departments of science and technology 
which its work comprises. It is designed more especially to 
meet the educational needs of the inhabitants of Chelsea, Fulham, 
Kensington, St Georges (Hanover Square), and Westminster, 
though student n from other parishes arc admitted if accommo 
dation ih available and other circumstances permit 

Financial Position —The financial outlook of the South 
Western Polytechnic may certainly be regarded as boxful 
Both the fees received from the students and members and 
the grants earned last session from the Science arid Art 
Department showed a very large increase The total annual 
income received from the Technical Education Board of 
the London County Council amounts to over 4000 1 , and the 
annual subsidy from the Chanty Commissioners is 1500 i The 
inadequate accommodation which the already extensive build 
mgs offer the increasing number of students to be provided for, 
has necessitated a further extension, and the governing bod) 
are now spending some 7000/ on new buildings. 

Departments —The operations of the institution are divided 
into two distinct portions—day classes and evening clones In 
the day classes are included (1) a Day College for men , (2) a 
Day College for women , (3) a School of Art; (4) a School of 
Science for boys and girls, and (5) a School of Domestic 
Economy for girls The evening classes embrace the following 
sections (1) Mathematics , (2) Physics and Electrical Engineer 
ing , (3) Mechanical Engineering and Building Trades, (4) 
Chemistry 1 (5) Natural Sciences, (6) Languages 1 (7) Com¬ 
merce. (8) Domestic Economy, (9) Art, (10) Music, (it) 
Miscellaneous j (la) Recreation. 

Numbers ttf Students —The most notable fact, and one of the 
most encouraging features of the work of the South Western 
Polytechnic, is the regular and substantial increase from year to 
year in the numbers of students attending the different depart 
menu. The joumber of students in the day classes during the 
wssion 1 807^8 was nearly half as many again as that during 
1896 7 Taking all the day classes for both sexes together, the 
.numberof Individuals attending during the present session is 
about 30 her cent greater than for the last school year, the 
numbemnpergoing instruction at the preeent time being about 

number of individual students in all evening classes 
together iTabout 2000 for the current session, during 1897-8 It 
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uos 1844 »nd the preced ng year 1896 7 1530 The eta e 
popularity of the a fferent He par nentt among even ng cU** 
a udenttf can be teen at a glance from the nun ber f class 
entr es during the best on 1807 8 wh ch was as follows 


Mathemat c 

Phys cs and Electr cal Eng nee ng 
Mccban cal E g ne r ngand Bu Id ng Tra les 
Che n airy 
Natural Sc enccs 
Language* 

Con n erce 
Domest c Economy 
Ar 

Mus c 

Gy ast cs 

Miscellaneous 


5 % 

% 

246 

34 « 

% 


n 


The tra les and nd atr es of he even ng class s udent* show 
i, var e > Van \ nd ca e gn[ h cally the v despread nfluencc 


he w shea to be tra ned as a echan cal o elec r cal engineer 
whether he w shea to be educa td w th a v e v to ion e branch 
of chem cal n lustry or of he 1 u Id ng a le r wl e her he 
des res to study appl ed art Except n he last c nt ngency 
co nple e courses of at dy have 1 ecn arranged n Iv ng 1 h 
at y nstruct on tutor al work a n lance at lec ure n a he 
n a cal exerc sea draw ng and wo k h 1 ns r c n 
The general department of the day c liege n he er 

hand a n s at c v ge ther a good all r un 1 ed ca o |«c al 

r* n ng n eaeT of ts var ous sec on* 

Studen s adm t ed to a egular and f lly | rescr ed co of 

a udy n the techn cal department are f r r qu red o \ an 

leme tary exan nat n ma hemal ca and o g e ev le ce 
of possess ng a fa r knowledge of Engl h In he gen al 
depa nent tne a udents are not requ re I ] a s a y e ance 
exam a on S udents n the echn cal depar men vh uc 
cesafuliy work through tl e seco 1 year s course a> compe e 
for a college d ploma 

A few w d al u ihe d ff ren courses of instruc o n the 
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w h a 1 oly echn a le exe Of he 844 studen a 
tend ng even ng classe dur m, 1897 S 304 vere clerk* 19a 
etchers of one k nd or ano her 183 vere salesmen and shop 
* rants 175 appren ce 6j servants 59 carpenters a d 
J ners 42 art sts 37 eloctr c an* 37 | 1 nten 34 bu Iders 
lerks 32 c v 1 ser an ■ and 31 telegraph sts In add on to 
these rather smaller nu hers of hr delayer* pi imhers fitters 
e g neer* draughts nen dressmakers m 11 ners were n atten 1 
nee wh le doc on arch tecta and merchan s were r presented 
ne or two postmen p ren and others w re also reap ng tl e 
I enefits of educa on 

Da C llrgs son Men 

Th 1 college s ntende I for males above the age of fifteen 
nJ s at tl e presen t m a en led by o er a hundred student! 
vnoee ages range from f fteen to forty It compr sei two de 
partments—one techn cal the other sen era! The courses of 
n tract on in the former are arranged to occupy at legit two 
years On entering the student s exp cted to state Whether 
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cl al lej ar n v 11 be n a e he nature o the w k 

n s 1 art of the day col cl f men Tb f 11 achen e of 

work s 

(a) IktMtha al E meet ad 1 / U t e e 
spre d over two years ad a ms a pro d g j |.^vc n 

struct on of a theoret cal and | rad cal na ure su able for 

students just leav nt, school a d wh ntend he near f ure 
enter ng the work* of an eng neer or the fhee of n a cl ec 
At the same tin e de gned o be of erv ce o those who 
have a ready bp three or ore years n a workshop an 1 

vho requ re a cou se of ted n al nstruc on f l e f r 
pos ons of grea er reap n bil ty 
(*) lit C tilE gtut i gatd Sttt} S to al ake 
up two years and tra ns young men who w 111 e eaf r I e en 
flEgsd in survey ng cvl eng neer ng con rue al work of 
•py kind or who propose to proceed t he c 1 n e* 

( J rkt Electr al Em^murt a td Appl ed / j e tton 
is ntended to fa n 1 ar se studenta w th e h ds of accurate 
measurement and obser at on as well as g e a so nd know 
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ledge of phjHicn! [kwh and I heir application to industrial an 1 
engineering operations. The laboratories are capable of ac I 
commodaung fifty students at one time, and ore equipped ' 
throughout with the moat recent apparatus for the stuay of 
physics. 

(tf) The Chemistry Section is arranged to assist students who ( 
intend carrying on work involving the applications of chemistry , 
as industrial, consulting, or analytical chemists. The course 
includes other subjects required by technical chemists, and 
students who wish to do more advanced work can only com 
plete the course in three years. 

Day C01 lei e for Women 

This college is the counterpart of the day college for men, and 
the Principal is aided in its direction by a Irudy superintendent It 
is at the present time attended by 200 students. The aim of the 
college is to provide women with a thorough and liberal educa 
tloo, not only in art, science, literature, and commerce, but also 
in domestic economy and physical training While it is a little 


theoretical, and the most careful precaution* arc taken to eMure 
the physical well being of the embryo Instructors. 

Evening Classes 

The time table of the evening classes at this polytechnic gives 
the impression that it would be difficult to name m subject which 
is not included There are classes m all branches of pure and 
applied science, languages and literature, domestic science, com¬ 
mercial subjects, art, music, and many other subjects. The fees 
are low, and the classes well attended, while tne examination 
results show that the students make substantial progress. 

f Higher Scientific Instruction and Work in 
Rrsrarch 

A special characteristic of the work of the South-Western Poly 
technic is the higher instruction In science and the Interesting 
development of education m the methods of research, to which 
reference has already been made in these columns (No. 1523, 
, p 236) Both in the day and evening classes great attention is 
given to electrical engineering The following table shows the 



F10 a —The Physical laboratory, South We*t*rn Polytechnic. 


difficult to make selections where the whole work is so satis 
factory, the training offered for lady secretaries and the training 
college for gymnastic teachers call for special mention The 
growing demand for ladies to act as secretaries or confidential 
clerks renders the question of the competent training of can 
didates for such posts one of great practical importance, and 
there Is no doubt that the arrangements which have been mode at 
Chelsea to provide a complete course of study for those wiihing 
to obtain employment os secretaries or clerks will have a very 
beneficial effect 

The training college for gymnastic teachers is under the 
direction of FrauRin Wilke. The complete course of training 
extends over two years, and the fee for the whole ume is seventy 
two guineas. A noteworthy feature of the method of instruction 
adopted is that the candidates are taught each of the systems of 
gymnastics, German, Swedish, and English, and are consequently 
not handicapped like siudcms in many similar colleges where 
one system only is taught The instruction is both practical and 
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1 number or individual students attending the more important 
, classes in this section —* 


Advanced Electrical Engineering 58 

Elementary Electrical Engineering 55 

Alternating and Polyphase Currents 24 

Calculus for Electrical Engineers 21 

Electric Wiring and Fitting 69 

B-Sc. Physics for London university 20 

Telegraphy 14 


The equipment of the laboratories for this work contains some 
interesting apparatus and machines. The polyphase generator, 
which conrists of three small alternators of identical construction 
mounted an one bed plate and coupled together with gradu 
ated couplings, which admit of any given phase difference being 
p^ducM between any of the alternators, deserves particular 
m—Uftpr There are also examples of the most recent conti¬ 
nental (three phase and induction motors, on which careful tews 
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are now being made There U an ingenious combination of 
motor generators, which can be driven either mechanically or 
electrically The switchboard and starting appliances for this 
combination of motor generators were designed and made m 
the institute, 

A small workshop, with electrically dnven tools, affords a 
good scope for the construction of original apparatus Only 
typical instruments and standards have been purchased for the 
physical and electrical laboratories; the great bulk of the instru 
menu and fittings have been both designed and made up in 
ihe polytechnic itself Among the more recent pieces of 
original apparatus of home manufacture may be mentioned (1) 
a modified form of Michelson’i interferometer, and another 
adaptation of the same for measuring to a millionth of an inch, 
and (a) an electro magnetic speed indicator for use with 
dynamos and motors. Examples of original apparatus made 
at the South Western Polytechnic have bi»n exhibited at the 
Royal Society, the Royal Institution, and the Institution of 
Cml Engineers. 

Good research work has been accomplished, including a 
senes of tests on insulating materials, investigations on selenium 
cells, the effects of repeated heating and cooling on the mag 
netic properties of wrought iron, the relation between the 
thickness of metallic surfaces and the phase change of the re 
fleeted beam, tests with the Nernst lamp, and the negative re 
sistance offered by certain metallic oxides. The results in the 
last piece of work have been published in the Electrician 

Other Pchnts of Interest 

Several general considerations must be taken into account 
liefore the educational position of the South Western Poly¬ 
technic can be rightly estimated The recreative side of the 
polytechnic is not considered of prime importance, and the 
tendency seems to be to minimise its Influence In this respect 
it departs somewhat from the general type of polytechnic in 
the metropolis There is also a laudable desire to initiate new 
departments as the need for them becomes evident, so that the 
institution may keep in touch with all the needs of the in 
habitants in its neighbourhood In this connection may be 
cited the work now being done on the women s side of the 
institute in the direction of offering ladies of the middle classes 
such instruction in domestic science as will make them mde 
pendent of servants. Finally, it should be borne in mind that 
in more than one department the work being done is of quite 
as advanced a character as that in some university colleges 

A. T Simmons. 


PRIZE LIST OF THE PARIS ACADEMY OF 
SCIENCES 

AT the Annual Meeting of the Academy, held on December 18, 
n M von Tieghem gave his Presidential Address, and an 
nounced the pnies awarded for 1899 In his address,' the 
President reviewed the scientific progress for the year, and then 
gave a short account of the life work of the Members, Foreign 
Associates, and Correspondents who have died during the past 
year, MM Naudin, Fncdel, Frank land, Bunsen, Richards, 
Wiedemann, Marsh, Flower, and Rlggenbach. 

The prizes were awarded u follows in Geometry—the 
Bordin Prize is not awarded, but M Jules Orach receives an 
honourable mention, the Francoeur Prize to M Le Cordier, 
with an honourable mention to M Le Roy, the Poncelet Prize 
to M Cosserat, for the whole of his contributions to geometry 
and mechanics. 

In Mechanics the Extraordinary Prise of 6,000 francs to 
M Bailies for his treatise on the Geometry of indicator diagrams, 
MM Charbonnier and Galy Ach6, and Perrin, receiving sup 
plementaiy prizes, the Montyon Prize to M Fartiot, the Plumey 
Prise to M. Bonjour for his inventions in connection with steam 
engines, and the Fourneyron Prize to M A. Rateau for his 
theoretical and experimental researches on the theory of 
pumps. 

In Astronomy 1 the Lalande Prize is awarded to Mr W R, 
Brooks for his important discoveries in connection with comets, 
and the Valr Prise to M Nyrtn, of Pulkova, for his work In 
sidereal agronomy 

In Physics u, Blondlot receives the La Case Prise for the 
whole of his researches in experimental physics. 

In Statistics the Montyon Prise is divided equal}/between 
the Office central des CEuvres de Bienfalsence, for the memoirs 
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entitled “ La France Charitable ” and “ Pans Charitable," and 
MM Du mean II and Mangenot, for a complete economic study 
of the trades, income, ana mode of living of the Inhabitants of 
Pointe d’lvry 

In Chemistry the Jecker Pnze is given to M Maurice 
Hannot for the whole of his contnbutions to organic chemistry, 
the Wilde Prise to Dr P Zeeman for his im[K>rUnt discoveries 
of the relations between the magnetic field and the nature and 
polarisation of light rays, and the La Case Prize to M Engel 
In Mineralogy and Geology the Ddcsse Pnze is awarded 
to M Kilian for tug studies in the French Alps, and the F»n 
tanne Pnze to M Emile Haug for his paloeontological studies 
In Botany M l*Abb£ Hue receives the Desmazi&rcs Pnze 
for his work on the anatomy and classification of the Lichens, 
M Leuduger Fortmorcl an honorable mention fur his memoir 
on the diatoms of the East Coast of Africa, MM Jules Cardot 
and Hcnband Joseph Montagni Prizes, the Thore Pnze being 
divided between MM Parmentier and Bouilhac 

In Anatomy and Zoology the Grand Pnze of the Physical 
Sciences is not awarded, the Bordin Prise is accorded to M 
Vtrl for hu memoir on the subterranean fauna of France, and 
the Savigny Prize to M Guillaume Grandidler for his researches 
in Madagascar 

In Medicine and Surgery Mont)on Prizes are mven to 
MM Nocard and Leclamche for their book on microbial dis 
eases, to Prof Mayet for his ** Treatise on Medical Diagnosis, M 
and to M A B Marfan for his work on the treatment and 
feeding of young infants. MM I<e)an, Fournier and Gamier 
receive mentions, and MM Gmlleirmnat and Labbd citations. 
The Barbier Pnze is divided between MM Houdas and Joamn, 
Lapicque, and Schlagdenhauffen Since no work has been 
received meriting the Br&nt Prize for cure or treatment of 
Asiatic cholera, tne Commission has decided to divide the sum 
accumulated (6000 francs) between M Vail lard, and MM 
CounLOnt ana Doyon for important work on the pathogeny 
and pathology of tetanus, MM H de Brun, Ch Bcsnoit, ana 
J Guill£ receiving mentions. The Godard Prize is awarded to 
M Pasteau, the Serrcs Prize to M Route, with honourable 
mention to Prof J Beard, M Maurice Caullery and M FHix 
Mesml, the Chaussier Prize to M Charnn, the Mege Prize to 
MM Fdix Terrier and Marcel fiaudoin for their memoir on in 
testinal suture, the Baron Larrcy Prize to MM Amand and 
Lafcuille for their memoir on Tuberculosis in the Army, the 
Bellion Prize being divided between M Ceslan and MM. Crespin 
and SergenL 

In Physiology the Montyon Prize for Experimental Physio 
logy is given to Prof Le Hello for his studies on the locomotion 
of the horse, M Quinton receiving honourable mention, the La 
Coze Pnze (Physiology) to Prof, Mont for his contributions to 
Experimental Physiology, and the Pourat Pnze to MM Welts 
and Carvalho for their paper on the specific characters of mus 
cular contraction in the animal senes, the Philipeaux Prise not 
being awarded this year In Physical Geography, M Albert 
Vayssiere receives the Gay Pnze 
Of the General Prizes, the Arago Medal was awarded to Sir 
G G Stokes on the occasion of hu jubilee at Cambridge 
The Montyon Pnze (unhealthy trades) is given to M E Collin 
for hu memoir on the microscopy of foods of vegetable origin, 
M P Rrzoui receiving a mention M Louis Ducos de 
Ilauron is awarded the Trdmont Pnze for hu invention of 
photography in colours by the method of superposed coloured 
images, M Vaschy the Gegner Prise, M Moutard, the Petit 
D'Ormoy Pnze (Mathematics), M Alfred Giard, the Petit 
D’Ormoy Prize (Natural Sciences), M Verbeck, the Tchihat 
chef Pnze, M Maurice Leblanc, the Gaston Plants Pnze, M 
Renl Meitner, the Gaboon Pnze, M Lecaillon, the Samtour 
Pnze, the Pasteur Institute, the Jean Jacques Berger Prize, M 

L P Siegler, the Prize founded by Mme la Marquise De 
place, tne Prize founded by M Fills Rivot bang divided 
between MM Siegler, Heurteau, Aron, and Becquerel 


RESULTS OF RECENT SOUNDINGS IN THE 
PACIFIC' 

f APT MOSER and I decided not to make any soundings 
v -' nor do any deep sea work until we had passed beyond the 
lutes of soundings already run by the Albatress and Tkttu 
between California and the Hawaiian Islands. 

* Abridged from a latter received by the US Flab CommUaloa frdta 
Prof Alexander Agaielx, and published n Sckmt of December 8. 
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In latitude 31' 10' N , and longitude 125“ W , we made our 
fini founding in 1955 fathom*, about 320 mile* from Point 
Conception, the nearest land We occupied 26 itation* until 
we reached the northern edge of the plateau from which rise 
the Marquesas Islands, having run from station No 1, a distance 
of 3800 miles, In a straight line. 

At station No 2 the depth had increased to 2368 fathoms, the 
nearest land, Guadeloupe Island, being about 45 ° “He*, and 
Point Conception nearly 500 miles distant The depth gradually 
increased to 2628, 2740, 2810, 2881, 3003, and 3088 fathoms, 
the last in lat 16* 38' N , long 130" 14' W , the deepest 
sounding we ohtained thus far in ihe unexplored part of the 
Pacific through which we are passing From that point the 
depths varied from 2883 to 2690 and 2776, diminishing to 2383, 
and gradually passing to 2440, 2463, and 2475 fathoms, until otf 
the Marquesas, in lat 7° 58' 5 , long 139* 08' W , the depth 
became 2287 fathom*. It then passed to 1929, 1802, and 1040 
fathoms, in lat 8 g 41' S , long 139" 46 W , Nukuhiva Island 
being about 30 miles distant Between Nukuhiva and Houa 
Houna (Ua Hukal islands we obtained 830 fathoms, and 5 miles 
south of Nukuhiva 687 fathoms When leaving Nukuhiva for the 
Pai|motus we sounded in 1284 fathoms al>out 9 miles south of 
that Island These soundings seem to show that this part of the 
Marquesas rises from a plateau having a depth of 2000 fathoms, 
and about 50 miles In width, as at station No 29 we obtained 
1922 fathoms. 

The deep basin developed by our soundings between lat 24* 30' 
N , and lat 6° 25' S , varying in depth from nearly 3100 fathoms 
to a little less than 2500 fathoms, is probably the western ex 
tension of a deep basin indicated by two soundings on the charts, 
to the eastward of our line, in longitudes 125° and 120* W , and 
latitudes 9 0 and n a N , one of over 3100 fathoms, the other of 
more than 2350 fathoms, showing tins part of ihe Pacific to be 
of considerable depth, and to form a uniformly deep basin of 
great extent, continuing westward probably, judging from the 
soundings, for a long distance 

I would propose, in accordance with the practice adopted for 
naming such well defined basins of the ocean, that this large 
depression of the Central Pacific, extending for nearly 30° of 
latitude, be named Moser Basin 

The character of the bottom of this basin is most interesting 
The haul of the trawl made at station No. 2, lat 28“ 23' N , 
long 126° 57' W , brought up the bag full of red clay and man 
ganese nodules with sharks’ teeth and cetacean ear bones , and 
at nearly all our stations we had indications of manganese 
nodules. At station No 13, in 2690 fathoms, lat 9“ 57' N , 
long. 137° 47' W , we again obtained a fine trawl haul of man 
ganese nodules and red clay , there must have been at least 
enough to fill a 40 gallon barrel 

The nodules of our first haul were either slabs from 6 to 18 
inches In length and 4 to 6 inches in thickness, or small nodules 
ranging in size from that of a walnut to a lentil or leu , while 
those brought up at station No. 13 consisted mainly of nodules 
looking like mammilated cannon bulls vaiying from 44 to 6 inches 
in diameter, the largest being 64 inches We again brought up 
manganese nodules at the Equator in about longitude 138' W , 
and subsequently—until within sight of Tahiti—we occasionally 
got manganese nodules. 

As had been noticed by Sir John Murray m the Ckallwgtr % 
these manganese noduhs occur in a part of the Pacific most 
distant from continental areas. Our experience lias been similar 
to that of the Challenger , only I am Inclined to think that these 
nodules range over a far greater area of the Central Pacific than 
had been supposed, and that this peculiar manganese nodule 
bottpjn characterises a great portion of the deep parts of the 
Central Pacific where it cannot be affected by the deposit of 
globigenna, |Heropods, or telluric ooze , in the region character 
ucd also by red*clay deposits. For in the track of the great 
equatorial enpents J|pre occur deposits of globigerina ooze in 
over 2400 Cat horns for \ distance of over 300 miles in latitude 

Manganese nodules we found south of the Marquesas also, 
where in 2700 fathoms we obtained, perhaps, the finest sp$ci 
mettf of red clay from any of our surroundings As we 
approached cloaevto the western Paumotus, and rose upon 
the plateau from which they rise, globigenna ooze passed 

S radualiy to pteropod ooze, then to fine and coarse coral sand 
n the^hanneLsouth of the Paumotus to Tahiti the coral sand 
\ volorinc sand mixed with gloUgermft in the deepest 
the linet and towards Tahiti passed to volcanic mud 
[ with gloUgerinae, next to fine volcanic sand, and finally, 
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at the last ■sounding, off Point Venus, to coarse volcanic 
sand 

We made a few hauls of the Irawl on our way, but owing to 
the great distance we had to steam between San Francisco and 
the Marquesas (3800 miles) we could not, of course, spend a 
great deal of time either io trawling or in making tows at inter 
mediate depths. Still the hauls we made with the trawl were 
most interesting, and confirmed what other deep-sea expeditions 
have realised that at great depths, at considerable distances 
from land and away from any great oceanic current, there is 
comparatively little animal life to be found Where manganese 
nodules were found the hauls were specially poor, a few deep 
sea holothunans and ophiurans, and some small actiniae which 
had attached themselves to the nodules with a few other inverte 
bratet, seemed to be all that lived at these great depths, 2500 
to 2900 fathoms, far away—my from 700 to 1000 miles—from 
the nearest land 

The bottom temperatures of the deep (Moser) basin varied 
between 34^* at 2628 and 2740 fathoms, to 35 2* at 2440 
fathoms, and 35°at 2475 fathoms, about 120 miles from the 
Marquesas. At station No 23, off the Marquesas, in 1802 
fathoms, the temperature was 33 3“ 

On our way to Tahiti from the Marquesas we stopped a few 
days to examine the westernmost atolls of the l’aumotus. 

It is prematura from the examination of the western extremity 
of the Paumotus to base any general conclusions regarding the 
mode of formation of these atolls, certainly as far as I have 
gone there is absolutely nothing to show that the atolls of the 
Paumotus have not been formed in an area of elevation similar 
to that of Fiji The evidence In Kairoa and in the atolls of the 
western Paumotus is very definite Makatea is an elevated 
mass of corallUerous limestone similar in all respects to masses 
like Vatu Vara, Thithia, and others in Fiji Like them Makatea 
is surrounded by a comparatively narrow shore platform cut out 
from the base of the limestone cliffs and on the seaward exten 
sion of which corals grow alnindantly to depths of seven to eight 
fathoms, when they appear to become very much less numerous. 
So that it is not unnatural, as I am inclined to do, to look upon 
the area of the Paumotus as one of elevation, the raised and 
elevated land of which has been affected much in the same way 
by denudation and erosion as have the masses of elevated coralli- 
ferous limestone of Fiji Only there seems to have been, from 
the evidence thus far presented, a far greater uniformity in the 
height of the elevation of the Paumotus This would render 
the explanation I have given less evident had I not the experi¬ 
ence of the Fiji group to guide me I am informed that mere 
are other islands and atolls in the Paumotu group, showing 
traces of this elevation, so that I am at any rate justified in 
denying that the Paumotus as such are situated in an area of 
subsidence and that subsidence has been the great factor, as is 
maintained by Darwin and Dana, in the formation of the 
characteristic atolls of the group 

It may be well to point out also that the Paumotus, like the 
Marquesas on one siae and the Society Islands on the other, are 
situated upon a plateau similar to that upon which the last 
mentioned groups are placed—this plateau having a depth of 
from 1200 to 1500 fathoms, and rising from the general oceanic 
basin which surrounds ihem, and which has a depth of from 
2300 to 2500 fathoms. Furthermore, evidence of this elevation 
is found at the two extremities of the Paumotu plateau at 
Makatea, an elevated island consisting of tertiary corallifcrous 
limestone, and at the Gambler Islands, which are volcanic 
islands of considerable height 


UNIVERSITY AND EDUCATIONAL 
* INTELLIGENCE 

Dr T E. Stanton, of University Collate, Liverpool, has 
been appointed professor of engineering in University College, 
Bristol, in succession to Prof Ryan 

Dr Edward Taylor Jones has been appointed professor 
of physics in the University College of North Wales, in suc¬ 
cession to Prof A Gray, F R S The Drapers’ Company has 
made the College a grant of j£aoo a year for a period of three 
years towards the maintenance of the department of electrical 
engineering, pending the establishment of the department on a 
permanent fooung 
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SCIENTIFIC SERIAL. 

RuIUttn of the American Mathematical Society % November 
—Dr G A Miller gives a short account of the meeting of the 
American Association for the Advancement of Science (held 
August 21-26) as it bore upon the Society, with a short abstract 
of some of the mathematical paper*. A nope ta expressed that 
the Society and the Society for the Promotion of hngfnetnne 
Education may meet next year with sections A and D 
respectively of the Association —Prof Oskar Bolza reviews 
Hnrkness and Morley*s introduction to the theory of analytical 
function?, and Prof A. S Hathaway discharges a like office 
for MacAulay's Octonlons Prof Botaa con ta dent the former 
work to be not only of high scientific and pedagogical value, 
but at the same time of a singular beauty and elegance A 
certain freshness and originality pervade the whole, even in 
places where the authors follow along beaten tracks, and give at 
every turn evidence of the complete mastery of the subject with 
which the book is written —Dr Lovett gives a rtsuml of five 
recent theses in mathematics presented for the doctor’s degree at 
tht University of Pans. They are Sur quelques points de la 
Ihdone des fonctions, by M L. Desaint * Sur une classe 

r articuUfere de groupei ny pi rebel tens, In M H Bourget f Sur 
integration des Equations de fc chaleur,by M F LeKoy , Les 
equations difflrcntielles lineaires de la thiorie des groupes, by 
M t Marotte, and Fn«u sur une throne gln^r&Ie de 
1 integration et sur la classification des transcendantes, by M i 
Drach In the copious mathematical 11 Notes, M an account 11 
given of the mathematical courses of lectures in the winter 
semester of seieral Continental and other universities. 


SOCIETIES AND ACADEMIES . 

London 

Royal Society, November 16—‘‘The Medusae of Mille 
puro.” B> Sydney J Hickson, F R S 

The male medusa were discovered in specimens of Milleporm 
from Torre* Straits in 1891 Since then no medusa, were seen 
in any specimens examined except in some from Funafuti col¬ 
lected by Mr Gardiner, but these were also males and resembled 
m all essential respects the medusae previously described La*t 
5ear Mr Ducrden sent to the author two consignments of pre 
nerved Millepora, one bearing immature and the other mature 
female meduste The Immature female medusce were about 
04 mm in diameter , the nmbreila u a thin membrane slightly 
swollen at the margin containing no canals nor cavities of any 
kind There is no velum and no tentacles. The umbrella 
cavity ih almost entirely filled with a swollen manubrium bear 
ing a centrally placed mouth and a broad hand of ova The 
mature female mcdufce are 0*6 mm in diameter , three or four ova 
attain to a sue of o 2 mm in diameter, the others undergo 
degeneration or become absorbed into the substance of the Urge 
nva. The endoderm of the manubrium is still very thick and 
violated, but the mouth is usually closed After the discharge 
of the medum from thecorallum the ova become more vacuolated 
and increase In size to o aj mm in diameter, the general appear¬ 
ance of the eggs being similar to that of the floating eggs of 
other Ccelenterates. 

The meduste were observed in the living state by Mr Duerden, 
who describes them as being sluggish in their movements, feebly 
pulsating only now and again Soon after they are set free the 
are discharged one by one The whole process, liberation of 
*nc meduot and extrusion of the ova was completed in five or 
mx hours. 

Royal Society, December 14,— 11 The Pudan Stan.” By 
Sir Norman Lockyer, K C E, F R S 

The classification of the Piscian stars (those in the spectra of 
which there are dark flutingi of carbon) was arrived at nearly 
ten years ago from the observations of Duntr. The investi 
cation indicated that these stars could be grouped into several 
distinct species, in the same way as those of Group II (Antarian 
^tars) which the author had already classified {Nor Sec Free , 
'°1 *Uv p 65, 1888). 

Owing to the want of definite Information regarding the line 
spectrum, the publication of the classification was postponed 
racta bearing on the line spectrum have now been furnished by 
the recent photographic work of McClean and Hale, and as 
these do not disturb the classification at which the author had 
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previously arrived, it is unnecessary to further delay the pub 
licatlon of the memoir, which in the main stands as it was 
written The original paper is supplemented by reference to the 
more recent work* The general conclusions arrived at are as 
follows — 

(1) The undoubted presence of carbon fluLings in the sun, in¬ 
eluding that near d, and of solar lines iu the Piscian stars, 
indicates that the Piscian stars are next in order of development 
to the Arc to nan stars. 

(2) The stars observed by Duncr may be divided into seven 
species, beginning with the hottest and ending with the coolest 
stars 

(3) The reported presence of bright lines in the Piuctan stars 
must be received with caution, as similar evidence of bright lines 
might be adduced in the case of other classes of stare in which 
the spectrum is fully explained by dark lines alone 

(4) The redness of the stare Increases as we pass from the 
earlier to the later species of the group 

(5) The variability m this group is less marked than in the 
Anwnan stare, and may perhaps be accounted for by the revolu 
lion of secondary bodies of the nature of comets round the stare 
themselves. 

(6) The place on the temperature curve assigned to these stars 
on the meteorinc hyptthests is fully confirmed by the more de 
tailed inquiry, and tfie hypothesis is thereby strengthened. 

Linnean Society, December / —Dr A Gunther, FRS, 
President, in the chair —Dr Otto btapf, exhibited speci 
mens of Mata) an ami African species of Kiekxxa, Blume, 
to show ihe differences which exist between the two forms. 
These differences were noticeable in the shape and size of the 
corolla, the insertion and general relation of the stamens to the 
tube of the corolla, the placentation, the structure of the fruit, 
and the general halnt of the plants. As the name Kukxia 
would have to be retained for the Malayan spcciet, he proposed 
the name Funtumta for the African species, from Funturn, a 
vernacular name for F o/astica He further pointed out, by 
means of flowering and bulling specimens of F afneana , 
Stapf {kukxia afrit ana. Bent h ), and of F elastua {Kukxia 
1 •lasttra, Preuss), that the tatter, and not the former (as was 
originally assumed), was the source of the so called Lagos 
rubber, thus confirming the conclusion to which Dr Preuss bad 
come with regard to the origin of this rubber —Dr Stapf also 
showed, on behalf of the Director of Kew Gardens, a Urge 
infrutescence of Musa Etude, Grnel , lately received from the 
Azores.—Mr Gilbert Christy exhibited a preparation of India 
rubber by a new process from CastUloa elastua, and also 
specimens of rubber obtained from Kukxia elastua. —Mr A. D 
Ferguson exhibited a series of photographic views taken m 
Demerara.—Mr | W Fawcett read a paper on some 
vegetable poisons used for the capture of fish by the Aborigines 
of Australia. —Mr B Daydon Jackson pointed out how wide 
spread was the practice of obtaining fish in this way, and gave 
a brief review of Ihe literature bearing on the subject —A paper 
was read by Mr G W Thomson on some Schizopod Crus¬ 
tacea from New Zealand, m which a new genus ( Imagomyns) 
and some new species were described —Mr O A Walker, in 
criticising the paper, made some remarks on general distribution, 
and, in view at the paudt) of material which existed, deprecated 
any attempt being made at present to draw general conclusion*. 
—Mr H M Bernard read a paper on the structure of PortUj, 
the smallest of the stony corals —In a former paper {Linn Soc 
fourn , Z00L vol xxvu p. 127) he had endeavoured to show 
that the genus could be deduced from Madreponds os fixed 
young forms, so young that the skeleton was immature The 
small sue of the animals, and the fine reticular texture of the 
skeletal -mass, may both be adaptions to their surroundings 
for they are most frequently founa at the outer edges of the reef 
and have to Dear the full force of the breakers. Since reading 
his previous paper the author had been fortunate enough to 
discover the directive plane and the bilateral symmetry of the 
colic let in Bonus— very difficult to see, but when once seen 
recognisable in nearly every specimen. By means of diagr&ms 
the variations of the septal system within the genus were 
described, and the pah were shown to appear in a regular 
system dependent upon the the fusioni of the septa, which 
fqsions always occurred in a definite order 

Mathematical 8oclety, December 14.—Prof Elliott, 
F R.S , Vice President, in the chair, and subsequently Dr 
Macaulay and Dr Larmor, FRS —The following papers were 
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communicate*), in part, by their authors, viz (1) A method 
for extending the accuracy of mathematical formulae, (2) Central 
difference formula;, by Mr W F Sheppard j Circular cubic*, 
by Mr Barnet, F R.S , the theorem of residuation, being a 
general treatment of the intersections of plane curves at multiple 
points, by Dr Macaulay —The remaining papers were com 
mumcated by their titles, viz The genesis of the double 
Gamma functions, Mr E W Barnes; on the expression of 
spherical harmonics os fractional differential co efficients, Mr 
J Rose Innes, and sums of greatest Integers, by Mr G B 
Mathews, FRS 

Royal Meteorological Society, December 20 —Mr F 
C Bayard, President, in the chair —Mr Baldwin Latham read 
a paper on the climatic conditions necessary for the propagation 
and spread of plague The bubonic plague is primarily due to a 
specific organism or microbe of infinitesimal sue—so small that 
probably 250 millions of them would be required to cover a 
square inch of surface. Plague is infectious and contagious, and 
Is greatly influenced by pestilential emanations from polluted and 
waterlogged soils. The author gives accounts of various out 
breaks of plague in this and other countries, including the great 
plague of London in 1665, when 7165 deaths were recorded in 
one week in September Plague is undoubtedly a disease of the 
poor, and attacks most readily those living on a low diet The 
conditions which are conducive to the spread of plague are 
identical with those which give rise to the escape of malaria 
from the ground That the ground itself exercises an enormous 
influence upon plague is shown by the fact that in all the cpi 
demies persons Uving on the ground floors suffer to a much 
greater extent than those who live in the higher storeys of the 
houses Mr Latham says that there cannot be a doubt that the 
conditions which ordinarily produce evaporation from water or 
land surfaces are identical with those which produce exhalations 
from the ground , and these exhalations consist largely of vapour 
of water carrying matters injurious to health with them Mr 
Ijrtham has discussed the meteorological observations (including 
the temperature of the soil at the depth of 9, 20, 60 and 132 
inches), made at the Colaba Observatory, Bombay, and has 
compared them with the number of deaths from plague during 
the recent epidemics In Bombay He says that if the temper 
oturfc of the air metcasts beyond the temperature of the ground, 
so that Its dew point Is above the temperature of the ground, 
* votrfemation takes place instead of evaporation To this in 
creased high temperature may be due the sudden stoppage of 
plague after a certain high temperature has been reached, which, 
by raising the temperature of the dew point, stops all exhalation 
from the ground and may cause condensation to take place in¬ 
stead of evaporation So also a sudden fall of temperature 
causes plague to arise , for a fall of temperature means that the 
temperfeturfeOf the dew point must fall, and the tensional differ 
enct between a low dew-point and a high ground temperature 
would* at once lead to exhalations escaping in large quantities 
from the ground* and to lead to the liberation of the plague 
bteUtai from the ground, accompanied with the exhalations 
necessary for its development —Dr R H Scott, FRS, com 
mtfnMted a note on a remarkable dust haze which was expert 
eoged at Tenenffe, Canary Islands, on February 16 to 19, 
1898. The haze during this period was exceptionally dense, 
to much so that a steamer was two days and three nights on 
a voyage from Tenenffe to Las Palmas, a distance she usu 
ally covered in five hours, while the Tmtagcl CastU % of Lhe 
Donald Curne line, was delayed for thirty hours, and the 
RoeUn Ca$tie % homeward bound, had the dust so thick that 
for 900 miles the sun and stars were obscured, and the ship 
was delayed two days. 

Zoological Society, December 19— Dr Henry Wood 
ward, F R.S., Vice-President, in the chair—The Secretary 
refed a report 4 b the additions that had been made to the 
Society's Menagerie dunng the month of November 1899, and 
called special attention to two snake-fishes (Mypierus 
stncftlus) froto the River Gambia, obtained by Mr J S 
Bodgett, F Z.S , during his recent expedition to the Gambia, 
and presented by him on November as These were believed 
to be the first examples of this fish ever brought alive to Europe 
—On behalf o£ kfr. G S Mackenzie, a photograph was ex 
hibited of two femarkabJy large tusks of the African Elephant 
They each measured, on the outside curve, 10 feet 4 inches in 
Jteo&k, and weighed respectively 235 lbs. and 225 lbs.—Mr 
jgtfief exhibited, on behalf of Mr Alfred Sharpe, C.B., a 
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portion of the skin of a giraffe which had bton shot on the east 
Dank of the Great Loaogwa River, British Central Africa, in 
latitude 13* sooth, and which, according to Mr de Wlnton, who 
had examined it, was undoubtedly referable to the southern 
form of this mammal —Mr Sclater also exhibited photographs 
of two young male musk oxen {Omhos woxkatus) % now living 
in the Duke of Bedford's park at Woburn The animals were 
stated to have been obtained in Eastern Greenland They 
were believed to be the first examples of this species that had 
reached Europe alive —Mr WE.de Winton exhibited and made 
remarks upon a specimen of a new mouse of the genus Den 
dromys t obtained by Lord Lovat at Mansgasha in Southern 
Abyssinia, for which he proposed the name Dendtemys lovatt — 
Mr R E Holding exhibited a series of the horns of the 
Siberian roebuck (Caprtolus pygargus) from the Obb River, and 
made remarks upon tne characteristic variation in the horns of 
this species. Mr Holding also exhibited a pair of the horns of 
a stag, from the same district, probably Cervus eustepAanut, in 
which the third tine was absent in both horns.—Dr boreyth 
Major exhibited the foetal skulls of various Malagasy lemurs, 
showing the development of the osseous tympanic bulla, In 
which the tympanic nng did not participate The tertiary 
Adapts m tnn and other features closely approached the 
Malagasy lemurs.—He also exhibited an almost complete skull 
of a new species of NesoptlAecus {GUbtLmur \—Mr W L. 
Seiner made some remarks on a forthcoming senes of volumes 
which he proposed to issue under the title of "The Fauna of 
South Africa ™ The first volume, which was now nearly ready, 
and would deal with the first half of the Passenne birds, had 
been undertaken by the late Dr A C Stark. The volume on 
the mammals, by Mr Sclater himself, was now in the pnnter's 
hands, and would also shortly be issued -Mr W P Pycraft 
read the fourth part of his " Contributions to the osteology of 
birds," which dealt with the grebes and divert ( Pygopodes ) The 
author considered that the grebes and divers were closely re¬ 
lated inter se, that they could not be associated with the auks, 
as had been done by some ornithologists, but were more nearly 
allied to the tubinares, impennes, and steganopodcs. The 
author also stated that he was of opinion that Hesperomts un 
doubtedly belonged to the suborder pygopodes.—Mr F G 
Parsons read a second portion of a paper " On the myolog) of 
the edentata," prepared b> Prof B C. A Windle, FR.S, and 
himself It dealt with the muscles of the hind limb, and also 
contained a summary of the conclusions that the authors had 
amved at respecting the musculature of the order 

Cambridge. 

Philosophical Society, November 37 —Mr Larmor, 
President, in the chair —On the influence of temperature, 
and of various solvents, on the absorption spectra of Didy 
mium and (rbium sails, by Prof Liveing Prof Livemg 
exhibited a number of photographs prepared to illustrate his 
paper on the absorption spectra of solutions of salts of Didy 
mium and Frbium in various conditions of dilution and temper 
ature, and in various solvents, which was communicated to the 
Society at the Stokes Jubilee meeting These photographs 
showed that dilution produced no increase of the intensity of 
the absorptiuns when the thickness of the absorbent was pro 
portioned to the dilution In strong solutions of the chlorides 
a diffuse continuous absorption creeps down the spectrum from 
the most refrangible end and extends further as the solution is 
more concentrated This is not seen with most chlorides, not 
even with that of aluminium, but 11 shown by strong solutions of 
hydrochloric add in water and in alcohol The nitrates show a 
somewhat similar general absorption, and also a widening of 
some of the bands as the solutions become more concentrated 
The effect of acidifying the solutions is to make the absorptions 
generally more diffuse, but not sensibly to weaken them, and to 
extend the general absorptions at the most refrangible end A 
rue of temperature from about 20° C to 97* or 90*, also makes 
the bands more diff us e, but does not increase their intensity It 
seems to the author improbable that the metallic atoms should 
maintain such independence In combination as to have the same 
absorptions in such different compounds as chloride, nitrate and 
sulphate, and it is more probable that the common absorptions 
are due to common products of decomposition. These might 
be the metallic 10ns, but the facts that neither dilution nor rise 
of temperature increase the intensity, and that acidifying does 
not weaken the intensity of the common absorptions are against 
that supposition Ionization implies an electrification of the 
ions, which again implies a communication of energy to the 
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field, which may probably depend on the circumstances of the 
encounter when the molecule of lalt 11 broken up, aed co tome 
moleculea may be broken up without being charged f while 
there ia no reaaon to suppose that the absorption by a molecule 
would be altered by ita bang charged with dectndty The 
absorptions which are intensified by concentration and alio by 
heat must be ascribed to the condition of the molecules during 
encounters, which will be more frequent in more concentrated 
as well at in hotter solutions The expansion of 
certain bands with increased concentration by the nitrate, 
must be ascribed to encounters of molecules derived from the 
metal with those derived from the acid, which are much more 
massive than the molecules of water and also than those de 
rived from the chloride During such encounters the absorbent 
molecules will be as 11 were loaded by the influence of the 
other molecules This view seemi confirmed by the influence 
which other solvents and other acids have on the absorptions 
Didymium chloride in alcohol gives the nine bands as the 
aqueous solution, but generally more diffuse and more or leas 
shifted a little towards the red The same solution acidified 
with hydrochloric acid exaggerates fpeatly these modifications, 
t lmost washing out the more refrangible bands and breaking up 
the very strong band in the yellow into several separate bands 
Glycerol as solvent gives modifications similar to, but more 
strongly marked than, those of alcohol The acetate in acetic 
amd and the m*ileatc in water gives similar but much leu 
marked modifications The tartrate and the citrate in am- 
roomacal solution also give similar modifications The borate 
in solid glass of borax also gives bands which arc unmistakably 
modifications of those produced b> the aqueous solution All 
these modifications seem to be of the same char a ter, though of 
greater intensity, than the differences between the bands given 
by nitrate and chloride, and may be attributed to the influence 
of the comparatively complicated influences of the various 
molecules during the times of encounter In such cases as the 
acid alcoholic solutions there will certainly be at least four chemi 
cal compounds mixed m the solvent, which may well produce a 
complicated modification of the bands without destroying their 
identity — Researches in the Sugar Group by H Jackson 
A summary is given of the joint researches of Mr H T H 
Fenton and the author, which may be conveniently divided into 
two parts (a) Oxidation of the more common polyhydric 
alcohols The remarkable port which iron plays as a earner of 
oxygen was first pointed out by Mr Fenton in the case of 
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tartanc acid, and'has since been extended by 
hydroxy compounds An aqueous solution of 
polyhydne alcohols, glycol, glycerine, crythme, dulcite, man 
nue and sorbite, was taken m turn, and after adding a small 
quantity of ferrous salt to each, hydrogen peroxide was added 
in all cases a large evolution of heat took place The oxidation 
products in the case of glycol, glycerine and erythnte quickly 
reduce f’ehbng’s solution in the cold and restore the colour to 
an alcoholic solution of magenta, which has been decolourized 
by sulphur dioxide on treatment with phenyl hydrazine acetate, 
owzones seen obtained which, on analysis, were found to 
correspond respectively to glycolic aldehyde or diose, glyceric 
aldehyde or Uioee, and erythrose or tetrose The oxidation 
compounds of dulate, mannite and sorbite do not reduce l ehhng s 
solution in cold, but quickly on warming they do not give the 
“ magenta '* test, facts which serve to distinguish the nexoees 
from the simpler members of the sugar group On treatment 
with phenyl hydrazine acetate there was obtained from dulate 
the osacone of inactive galactose, from mannite the hydrazone 
of mannose, and from sorbite an osaxont identfctl with gluco 
auoM. If an aqueous solution of glycol, glycerine or erytnrite, 
to which a very small quantity of ferrous salt has been added, 
be exposed for a little time to the action of sunlight in the pro 
sence of atmospheric oxygen, it can be shown on examination 
that a certain amount of the sugar has been formed These 
experiments may perhaps give a little support to the theory that 
uon, which occurs in haemoglobin and is amonsted so intimately 
with chlorophyll, may act as a earner of atmospheric oxygen 
( 9 ) Isolation of diose in a crystalline state and its condenmtioa 
to a hexosa* Whan choxymaleic sad, suspended w water, is 
distilled on the water bath nader very diminished pressure and 
the distillate evaporated to small bulk In a vacuum desiccator, a 
syrup is left which on standing crystallises out in flat plates of 
the oblique system. On analysis and examination it is shown 
to be crystalline diose A determination of its molecular weight 
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by the depression of the freezing p unt of water shows the crystal 
to be bitnoiecular. but on standing and taking frequent determin 
ations the molecular weight gradually becomes normal and corre¬ 
sponds to the single formula and then remains quite 

constant If a dilute aqueous solution of diose be treated 
with a 1 per cent solution of soda at the ordinary temperature 
it quickly turns yellow and finally brown After btanding a 
few hours it no longer reduces 1 ehhng s solution in the cold 
but readily on warming it uo longer gives the 1 magenta ’ 
test 10 fact, it has lost all the properties of diose and assumtd 
those of a true hexose This is confirmed on examining the 
osazone, which corresponds to a normal hexosazone The 
melting point and action towards solvents of the nazone prove 
its identity wiih fi acrosarone, which bischer and lafel isolated 
from the condensation product of glycerose —On a new mineral 
by A Hutchinson A colourless transparent crystal of the new 
mineial was found on a specimen of Aximte from Comwill in 
the Came collection recently acquired by the University The 
crystallographic and optical constants of the crystal prove it to 
belong to the Prismatic system The results of a Quantitative 
chemical analysis agree well with the formula CabnfSiOj), 211,0 
The mineral has been named Stokesite in honour of bir George 
Gabriel Stokes -On the condition that five lines in space of 
four dimensions should be on 1 quadric, by II W Richmond 
In order that five straight lines situated in a space of four 
dimensions should he on a surface of the second order a con 
dition must be satisfied It is here pointed out that the known 
properties of quadrics in space of five dimensions suggest a 
simple mode of expressing the necessary condition 

Si LOl>lb 

Academy of Science, December 4 —Dr Ldward H 
Reiser described some derivatives of acetylene, exhibiting 
specimens of the new liquid acetylene iodide discovered by him 
in January, 1899 He described the methods of making the 
compounds and gave an account of its chief physical and 
chemical properties The liquid acetylene di iodide solidifies at 
-21 C and boils at 185** It has the percentage composition 
and molecular weight represented by tne formula CgHjIf, and 
is isomeric with the well known sobd acetylene di iodide The 
speaker announced the discovery of a new method of making 
the liquid acetylene di iodide, namely, by heating the sobd 
compound to 260 in a sealed lube The solid compound is 
thereby partially converted into the liquid compound Siml 
larly, if the pure liquid di iodide be heated to 260° in a scaled 
tube, on cooling down the liquid will be found to have been 
partially converted into the solid compound All the frets 
known indicate that these two iodides of acetylene are sttreo 
isomers, and that their configuration must be represented by 
the stereometric formulas 


V / 1 


H \:/ r 

II 

and 

I 

/ c \h 


hA, 


Since Dr Reiser has found that the solid acetylene di iodide can 
be converted into fumaric acid, it would follow that the first 
of the two formulas would represent the solid acetylene di iodide 
and the second one the liquid di iodide hurther experiments 
upon these compounds are under way, and the attempt will 
be made to convert the liquid di iodide into maleic acid —Dr 
K Bremer demonstrated some tests for glucose by means of 
aniline dyes, showing that nearly all of the “alkabne 1 aniline 
dyes, when rendered base by the addition of sodium hydrate, 
become decolourised, or have their colour greatly modified, on 
heating, in case glucose is present The reactions shown were 
especially pretty in the case of methylene blue and safraune 
Prof Nipber announced that he had nearly completed prepar 
ations for the measurement of wind premures on the sides of the 
main building qf Washington University, The presxure* ere to 
be measured at various points along the west end of the build 
mg, having a width of about 50 feet, and along the north front, 
which u something over 200 feet m length Simuluneous 
measurements of wind pressure, and wind velocity and direction 
will be made The method used is that tested by him on the 
trains of the Illinois Central Railroad during the summer of 
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1897 The method described m No 1, vol viii of the result of the computation of the Apex does not point to a relative 
Transaction* of the Academy nf Science of St Louis. An motion of stars of different spectral types, (rf) By Dr J P van 

invitation was extended to memlwM to visit the University and der Stok, a paper on tan earthqaaKei, observed respectively 

inspect the apparatus -Prof H \ug Hamcke spoke briefly at Batavia and in Europe (*) By Prof Van der Wools, on 

on some observations which he had recently made on the behalf of Dr C, Bakker, a paper on the potential functions 

boiling temperature of hydrocarbons, from which it appeared A/"* r + Rr* f Arinf?r + a) 

that when T is the boiling temperature (absolute scale), p is 9(r) c- - — and f (r) m ---, and Van der 

rsdi is of gyration of the molecule, and a is a constant, then 

T*=ap This holds for the entire series of saturated hydro WaoU potential formuh 
carbons, including all isomers 


AmsIRRDAM 

Royal Academy of Sciences, Viwrolur 25 Prof Van 
dc Sonde Bakhuyzrn In the clmir — I'rof kanuilingh Onnen 
read, on behalf of Prof LorenU and himself, a reporL on the 
treatise by Prof R Sissingh, entitled 11 The general properties , 
of the optical image by central rays in a senes ol centred ^ 
iphcncal surfaces." The conclusion, artived at in the report, 
viz , to insert the treatise in the 7 tansatftons of the \cademy, 1 
wa-s appro\cd Dr Hamburger made a comniunicalion con 
cernmg the absorption of fat and soap in the large and the small 1 
inies ine (1) It may now be considered out settled that the 
large intestine of the dog possesses the power of absorbing fat 

(2) Contrary to what has hitherto been assumed, this power is 
considerable and not even inferior to that of the small intestine 

(3) To bring about such a considerable absorption, it in necessary > 

to take an emulsion which will keep a long time in the intestine ] 
The umu|l NrjCO, K not suitable for preparing such an emulsion, j 
much lets NaCl, because both arc absorbed quickly and the | 
emulsion consequently soon ceases to exist A solution of sapo J 
medicalu\ however, appears to answer the requirements. (4) I 
As regards the soap solution itself, it appears that U is absorbed, 
though much more slowly than N^CO,, and that during the 
absniptton it is, partly at least, converted into fat already in the 
mucosa. This conversion goes on in the severed intestine, | 
nay, it U even effected whea the mucosa has been chopped up 
Healing to 8o°, however, destroys the above mentioned 1 
property (5) As regards the course, taken by fat during absorp 
lion in the large intestine, it is very likely that part of it is carried 
off by the blood capUUnes. At any rate in the case of the small 
intestine, this ha* been proved beyond a doubt by the above 
described experiments —Prof Cardinsal made a communication 
concerning a# application of the involutions of a higher degree 
—Prof W Kapteyn made a communication on certain parheu 
lar cases of Mongers differential aquation. All these com mum 
cations will be inserted in the Pm tidings The following 
were farther presented for insertion i%the Protadrngs ( a ) By 

Prof Bakhuis Rooseboom, two papers, by Dr Emst Cohen, 
entitled respectively (l) The cnantiotropy of tin (III ), and 
(2) The alleged Identity of red and yellow mercuric oxide 
( 0 ) By Prof 1-obry de Bnfyn , (1) On behalf of Mr W Alberda 
van Fkenstein and himself, a paper, on d sorbinose and 

l sorbinose {$ tagatose) and their coafiguradon The inquiry 
intp d sorbose has shown that this ke lose possesses ilw following 

* * $ i h mr ir 

configuration fbrWfcrta^HfOI I—-CD-^C—C—C—CH*Cy I On 

' ft OH Ht OH ' 

reduction it yields, besides d sortftt, 44 dite as well, its oauon 
is identical with ldosoxon and gulosozon f ugotosc, a now 
ketone, which, besides tsyatoee, is obtained from galactose, 
under d\e transforming influente of alkalis, has been found to 
be tfje optical antipode.of d sorbose, consequently l sorbose with 

" \ UH H OH 

the configuration ^CHgOH^CO—C—C—C—CU s OH A de 

* ^ H Oil M 

tatted article on this subject wiUeppesr Jn the Roastil (2) On 
behalf of Mr J J Blanlptqa, A paper on the action of sodium 
femno and disulphides do Somatic nltro compounds. ITie 


which on oxidating yield aulphonic acids. (c) r By Prof J C 
Kapteyn, ob Mpf of Mr S L. VeenstnC A paper on the 
results of hU inquiries into systematical corrections of the si an' 
own motion* (g^Auwcr’s Catalogue df ftfcdley and the co 
ordinates of {be ape* tff the sun's motion. * The computations 
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PHYSIOLOGY versus NATURAL SELECTION 
AN UNNATURAL ANTITHESIS 
Colour in Nature a Study in Biclogy By Marion 
1 Newbigin, D Sc (Lond ) Pp xn + 344 (London 
John Murray, 1898) 

r ’T'HE authoress stites in the preface that her object is 
A “to set forth in systematic order the main facts at 
present known in regard to the Pigments and Colours of 
Plants and Animals,” and especially to treat the physio¬ 
logical side of the subject, and bring together the 
scattered literature which denis with it 
The first three chapters are introductory, dealing with 
general questions of importance for the remainder of the 
work—such as the differences between pigmental and 
structural colours, and the classification of both these 
1 ategories. Colours and pigments are then considered 
throughout the plant and animal worlds, the subjects 
treated in consecutive chapters being plants , Protozoa 
s|w>nges and Ccelentera , worms , Crustacea and \ chino 
fWrmata, Lepidoptera , insects in general and spiders , 
Mollusra and invertebrates generally , fish , amphibians 
and reptiles , birds (occupying two chapters) , mammals 
and the origin of pigments The concluding chapter 
“ on the relation of facts to theories ” contains a general 
summary and a brief exposition and criticism of various 
theories as to the origin of colour The list of references, 
admitted to be incomplete, will nevertheless be useful, 
although it is to be hoped that in a future edition 
mention will be made of Colonel Swinhoe’s complete 
paper “On the Mimetic Forms,” &c, in the Ltnnean 
Journal , instead of to the brief abstract in the Pro*, 
Roy Sot 

Fhe writer Again And again protests against the 
interpretation of colour phenomena by natural selection, 
and implies that those who incline to accept this in¬ 
terpretation are satisfied with casual suggestions which 
they make no attempt to test The present writer be¬ 
lieves that the exact opposite is the truth, and that in 
the whole history of biological thought no theoretical 
suggestions have been so fruitful of extended and precise 
observations as those based upon this very hypothesis 
Whenever a writer ventunes to suggest such an inter¬ 
pretation, it is assumed by opponents that he is satisfied 
to leave the matter at this point without the thought of 
any further investigation by way of 'confirmation 1 his 
is nn assumption, and a most uu&ir assumption Those 
who have found natural selection a sure guide to research, 
who cannot pursue all the van*4Umes which it indicates, 
are glad to offer the same inspiration to other workers 
M A few magic words upon natural selectmen " (p 34) are 
not intended to “ dismiss 11 any problem nvnatural history, 
but rather to suggest lines of research Ijj^which it may 
be attacked. & 

It is interesting to note ttud this esfo^mely critical 
attitude as regards natural selection is not accompanied 
by any special reticence in the use of other hypotheses 
1 bus, hs regards birds and butterflies, 
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“the fact of the exquisite structural coloration and a 
wonderful development of structures ansing from the 
cuticle, suggests tnat the structural colours are merely 
a result of extreme differentiation of the cuticle, and 
therefore produced by the same cause which gave rise 
to this differentiation * (p 11) 

Again, on p 155, the persistence of green pigments 
derived from the larval food into the ova (and, in fact, 
into the young which hatch from them) is quoted from 
the present writer , and the authoress then proceeds to 
suggest that the green colour found by Mr F Gowland 
Hopkins in the Ptertnae is of the same kind This 
unsupported suggestion is very probably sound, and had 
been independently arrived at by the present writer, who 
19 also inclined to extend it to the green pigments 
doubtless derived from the blood (hdemolymph), which 
are stored, as in the Ptertnae , between the two wing 
membranes, and give rise to the bright green or some¬ 
times blue green bands or spots in certain Nymphaltnae 
(Lotae ms dido , Victorina steneles) and Papiltontnae (P- 
sarpedon , &c ) Such a suggestion is reasonable, and 
may well lead to specially directed research , but a 
similar spur to inquiry, if based on the theory of natural 
selection, would have been held up to contempt by the 
authoress 

I he freedom with which even flimsy and worthless 
speculation is indulged in, if only an explanation founded 
on natural selection can be thereby avoided, is well seen 
on pages 161 and 162, where the warning colours of 
Ileluomdae and the mimetic or convergent Ptertnae are 
briefly discussed The writer suggests that the slow 
flight and warning colour of Helicomdae and their 
mimics are due to “the relatively low organisation which 
renders pigmentation by waste products possible, which 
makes brilliant optical to]ours Impossible.” 

First, as to “low organisation,” the Insecta are ad¬ 
mittedly among the most specialised of animals , except¬ 
ing the Diptera there are no more specialised insects 
than the Lepidoptera , among Lepidoptera the Itkomihtat 
(Bates 1 Danaoui Helicomdae , rrimen’s Helnonoid 
Uanaidae) are the most specialised, and the Hthconinae 
proper (Bates* Acraeoid Helicomdae) only less so. 

Secondly, as to “ pjgmentgtiooJ>y wasto^roducti,” Mr. 
Gowland Hopkins* observatftfep fcfthve that the pigments 
of the Hehconida* toot the same as those of the 
Piennes which resemble them 1 he latter alone have been 
shown to possess wing pigments of one ock} or sub¬ 
stances allied to it < a 

Thirdly, as to brilliant optical colours beipg rendered ^ 
impossible. There are numerous exampJps of iridescence- 
in ItAomumae, and some structural b|pW in the fay less 
numerous Heltcafuaae proper, while in the Donotmit 
which are closely related Jto the former the structural 
blues of many much^afenicked Euploeina mre^nag- 
nificenjly developed * “ * * 

The writer is apparently desirous of rtjecbpg an inter¬ 
pretation ^wbich explains a& immense body of facts, and 
has led to the discovery of an immense number more*, 
in order to substitute a crude suggestion which, for ita 
mere statement, requires the oistortion of many well 
ascertained focts. / V 

It is only foir to add, however, that the writer raeog- 
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mses and clearly points out the ob\ious difficulty that the 
resemblances in pittern are not to be explained by her 
hypothesis. 

Similar bias is shown in the prominence given to un¬ 
important and often partisan statements , while the 
original evidence on which an opposite conclusion has 
been based is neglected or barely alluded to 
Thus, referring to the variable coloration of cater¬ 
pillars, we read on p 147 “ According to recent re¬ 

search, it is not so much the colour of the environment 
which directly affects the lam? as the intensity of the 
light 11 (see Garbowski) To the conclusive experiments 

upon which an opposite contention is based no allusion 
is made, the bias of the writer permitting nothing more 
than a vague reference to 41 popular books besides those 
■already mentioned ” But, on the strength of the state¬ 
ment quoted above, we are treated with reflections upon 
the errors of a simple explanation m biology 

Again, on p 325, m reference to the artifically pro¬ 
duced variations in the colours of butterflies, we are told 
that “competent entomologists (eg Garbowski) are of 
opinion that the new colours have little or no phylo¬ 
genetic importance,” without the slightest indication that 
highly competent authorities have given very good reasons 
lor an opposite conclusion In fact, if the writer agTees 
with an authority, tt is sufficient to quote his opinion 
without bis reasons, and, above all, without any of the 
•reasons which point in another direction 

The references to Piepers’ easily answered and often 
superficial objections to the theory of mimicry (pp 
316-321) are given at considerable length, and the reader 
unacquainted with the subject might well suppose, from 
the writer's concluding remarks, that serious difficulties 
had been raised 

In a similar spirit the writer speaks of “ the (by hypo¬ 
thesis) well protected Hehcomdae" (p 149), thus assum¬ 
ing an assumption on the part of those who seek an 
interpretation based upon natural selection, and neglect¬ 
ing the considerable body of evidence, direct as well as 
indirect, which has been brought together 
The use of the contemptuous u so called * occasionally 
recalls the jest about the 44 so called nineteenth century ” 
The statement of the procedure of the Darwinian 
school (p. 306), in attempting to solve the problems of 
colour, is the merest travesty, quite unworthy of serious 
comment 

Apart from the obvious bias oi the writer in dealing 
with natural selection, of which numerous other examples 
ought have-been adduced, the work is likely to be useful 
The most interesting and valuable parts are those dealing 
with subjects which the authoress has herself investi¬ 
gated, such as the structural colours of birds 1 feathers. 
The book is, in fact, not a well-balanced and judicial 
account of the subject, “Colo&r in Nature,* but an inter¬ 
esting exposition of those puts of her subject with which 
the authoress is m sympathy, other parts being either 
•distorted or Jhntteds In the former category would 
doubtless be pieced the interpretation of external colour, 
as the expression of internal structure, of which a single 
example is given on p, 226, and it is therefore remark 
able that no reference fa made to the numerous examples 
which the late Alfred Tylorwas accustomed to explain in 
this manner 
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The book is clearly printed, with few printer’s errors, 
and the small number of simple illustrations sufficiently 
explain the writer’s meaning EBP. 


THF GROWTH OF AN iIdAL AND VEGETABLE 
ORGANISMS 

Experimental Morphology By Charles Benedict Daven¬ 
port, Ph D, Instructor in Zoology in Harvard Uni¬ 
versity Part 2 Pp xvm + 281 I0508 (New York 
Macmillan Company , London Macmillan and Co, 
Ltd , 1899) 

HE second part of Dr Davenport’s work—the first 
part appeared two years ago and was noticed in 
Nature, October 14, 1897—deals exclusively with the 
effect of chemical and physical agents upon the growth 
of animal and plant organisms In the preface the 
author draws attention to the importance of the study of 
the conditions which affect growth “The possibility 
of increasing the human race beyond limits that are not 
far off depends upon a better knowledge of the conditions 
of growth The reader has only to consider that the 
world's supply of 2500 million bushels of wheat, 2000 
million bushels of maize, 90 million tons of potatoes, and 
its untold millions of tons of beef, pork, and fish are re¬ 
produced each year by growth " This importance has 
recently been emphasised by the remarkable result of 
Sir William Crookes' researches into the statistics of the 
world’s wheat supply as set forth in his presidential 
address at the Bristol meeting of the British Association, 
and the controversy to which that address has given rise 
Dr Davenport selects as his definition of growth “in¬ 
crease in volume," a definition which is by no means safe 
from criticism Although we all think we understand 
what is meant when growth is spoken of, biologists have 
been by no means in agreement as to bow exactly it 
should be defined Thus, as the author points out, while 
Huxley spoke of growth as “increase in sue, 11 Sachs 
regards the volume increase as necessarily intimately 
associated with change of form, while Pfeffer takes the 
qualifying part of Sachs’ definition, and defines growth as 
change in form only, and this is accepted by Vines, who 
adds “accompanied usually by increase in bulk.” To 
us this definition appears far more satisfactory, even if it 
is associated with the idea of development, than the 
more limited definition adopted by Davenport In the 
animal organism especially is it difficult to exclude the 
idea of change of form in association with growth, nor 
does it seem reaspnable to place a mere swelling due to 
imbibition of water or to distension with gas upon the 
same footing as a new formation of bioplasm. 

The book before us is, however, almost entirely con¬ 
cerned with vegetable organisms, in which, no doubt, the 
imbibition of water plays a much more important part 
in the process of growth than it is apt to do in animals. 
And as a matter of fact the percentage of water in many 
animal embryoa undergoes a steady decrease as develop¬ 
ment and g r y ^ i proceed. 

With regard lot the effect of chemical agents upon 
growth, one of the most Interesting parts of the work is 
that dealing wftfa the supply of nitrogen to growing plants, 
whether it be offered to them in the form of a salt 
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(nitrate) added to the soil, or, as occurs in Legummos<e, 
in the form of atmospheric nitrogen, fixed for their as¬ 
similation by the symbiotic bacteria at their roots 
Chemotropism, or the effect of chemical agents upon 
the direction of growth, and heliotropiam (phototropism), 
or the effect of light upon the direction of growth, both 
receive their due share of attention The effect of water 
upon growth is treated separately from that of other 
chemical agents, this amount of attention being accorded 
it on account of its immense importance—especially in 
plants—in the process The effects of contact with solids 

and that of molar agents in general are duly considered, 
and the chapter devoted to them includes subjects so 
diverse as the results upon the growth of bacteria by 
violently shaking the vessel containing them, the ten 
dency of twining stems and tendrils to grasp the solid 
objects with which they come in contact, the effect of 
wounds upon the growth of plants, and even the effect of 
flowing water m influencing the direction of growth The 
effect of gravity upon the growth of sessile organisms 
(geotropism) and the results obtained by neutralising this 
effect by the employment of the klinostat is also con¬ 
sidered, and illustrated by numerous diagrams. The 
effect of atmospheric electricity in increasing the rate of 
growth was supposed to be demonstrated by the experi¬ 
ments of Grandeau, who reared two similar plants—one 
in the* open, and the other with an enclosure of wide- 
meshed wire netting—with a marked balance in favour of 
the one which was exposed freely to the influence of any 
electricity which might be present in the atmosphere , but 
others have obtained negative or discordant results 
The effect of heat in influencing the growth of organ¬ 
isms is familiar to every biologist, and Dr Davenport 
illustrates it by numerous tables and charts taken from 
observations upon both plants and animals It is indeed 
impossible here so much as to enumerate all the different 
aspects from which the subject of growth has been 
studied, and to which reference may be found, and 
although the book does not profess to be anything more 
than a compilation, and, in fact, contains no matter which 
is entirely original, it is that sort of compilation which 
will be of most use to the student of biology, as indicating 
to him where he may at once come across the work which 
has been done in each department of the subject of 
which it treats. That the information yielded should 
include everything upon so vast a subject is too much to 
expect in a book of less than five hundred by no means 
closely printed pages, and, in fact, one occasionally 
misses a reference to work of no little interest and im¬ 
portance, such as that of Ringer upon the influence of 
mineral salts upon the growth of tadpoles, and of 
Romanes upon the comparative effects of flash light and 
steady light in producing phototropism in seedling 
plants. Neither is the subject of the influence of drugs 
considered at anything like the length which its import¬ 
ance seems to deserve. Nevertheless, for the reasons 
indicated, and because the book is a painstaking and, 
on the whole, a successful attempt to furnish a connected 
account of an important branch of experimental mor¬ 
phology, it will be welcomed by the man£ workers who 
are devoting themselves to the pursuit fit this interest 
ing class of investigation 
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A BOOK ON MOUNTAINS 

Dtt kochgtbtrgt der Erde Von Robert von Lendenfeld 
Mit titelbild in Farbendruck 148 Abbildungen und 
15 Karten Pp xiv + 532 (Freiburg im Breisgau 
Herdersche Verlagshandlung, 1899.) 

HIS is a most conscientious piece of bookmaking 
The author appears to have read and made a 
summary of all the more important descriptions of the 
mountain masses of the globe. Beginning with a sketch 
of the physiography of mountains, their development and 
sculpturing, he passes on to describe them chain by 
chain As he has himself travelled much, he can often 
speak from personal expenence, while the numerous and 
generally excellent illustrations enable the reader to 
realise the different types of scenery Reproductions of 
photographs are used in most cases, but occasionally, 
of course, copies of engravings, vanable in quality, were 
alone available. Some, both of the one and the other, 
have done duty before, and a few perhaps may be more 
attractive to the general than lo the scientific public 
Pictures, for instance, of climbers in a mist seem more 
appropriate to a book of travels, and some of those re- 
presenting mountain plants or animals are hardly such 
as to enhance the value of the book Attractive also 
as are all Mr L. T Compton’s sketches, we cannot but 
feel that in a treatise of this kind reproductions of photo 
graphs would have been better, for accurate delineation 
is sometimes sacrificed to artistic sensibility This is 
especially true of the drawing of the Gnvola on p 128, 
in which we have not found it easy to make out the 
topography These, however, are matters of opinion. 
The book contains a vast mass of information, brought 
down to the latest possible date, and collected with a 
thoroughness and accuracy truly German. 

The book also exhibits one or two defects, which 
perhaps, like its merits, are related to its birth-place 
In the treatment of the subject we are conscious of some 
want of lucid arrangement and of a comprehensive grasp. 
In regard to the former, a brief outline of the contents 
may perhaps best indicate our meaning It begins with 
a short sketch of mountain building and sculpturing, 
followed by a glance at the characteristic flora and fauna 
a subject so wide that any details can only be fragmentary, 
and we should have preferred to pass it by in a few 
paragraphs which stated the general principles by which 
the life distribution has been determined. The author 
then commences, at the seventieth page, his special de 
senptions with the mountains west of the Mediterranean, 
from the Atlas to the Pyrenees. Thence he passes on to 
the Alps, which are treated, perhaps not unjustifiably, at 
rather disproportionate length, and then in another 
section we jump from Sardinia and Corsica to the 
Apennines, run along the Carpathians to the Balkans, 
make a leap to the Caucasus, and finally land with the 
ark on Ararat. Next comes the radiating group of giant 
chains in Central Asia/of which some of the less known are 
very well described In the next section, after a very brief 
glance at the northern mountains of Eurasia in general,, 
we are transported to Spitsbergen and Iceland, and then 
restored to the mainland in Scaddinavia and the Urals- 
After that we wander to Central and Southern Africa* 
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taking flight at last for Arabia and the peninsula of 
Hindustan Then, in a long section, we make the circuit 
of the Pacific together with a digression to Hawaii, and 
after jumping from Greenland to the Appalachians, and 
thence to Guiana, finally come to rest on the highlands of 
Brazil We find traces, no doubt, of a geographical 
order in the above, but think that to have kept to 
continents, while carefully pointing out the relation to 
ocean basins, would on the whole have produced clearer 
ideas. 

We also feel the want of a concluding chapter, giving a 
summary of the results which follow from a study of the 
details contained in the foregoing sections , the principles, 
if we may so call them, of mountain building and sculp 
ture, and the connection between their forms and 
materials The latter was sketched briefly, but ac¬ 
curately so far as it went, by Kuskin years ago in the 
fourth volume of “Modem Painters,” and might now 
have been elaborated in more detail by Dr von 
1 endenfeld from the mass of materials which he has 
collected We may illustrate the want ot inductive 
treatment by the case of Monte Rosa The map, 
especially if slightly extended eastward, would have 
given the author an opportunity to discuss an interesting 
problem leading up to general principles What 
caused the extraordinary gap between Monte Rosa 
and the Strahlhorn ? The range of the Miachabel- 
homer seems to be cut off at the southern face of the 
latter, while another range, running from the west, 
terminates even more abruptly in the eastern and 
northern faces of Monte Rosa. In the intervening 
gap, some four miles wide, nothing on the edge of 
the great snow-field rises higher than the hump of 
the Cima de Jazzi itself, obviously terminating a ridge 
which extends eastward from the Riffelhom What 
is the explanation of this ridge—also cut off abruptly like 
the others, and of the gap itself? The map suggests to us 
a solution of the mystery Beneath a precipitous descent, 
seldom less than 6000 feet vertical, lies the head of the 
Macugnaga valley Here, as in many other cases in the 
Alps—it is probably equally true of the Thtodule gap 
west of the Breithom—the denuding forces have acted 
with greater potency on the Italian side of the water¬ 
shed, and they have actually quarried away the mountain 
centre from which these great ridges once radiated and 
replaced it by the great amphitheatre into which the 
Macugnaga glacier now descends 
But while venturing on these criticisms we are thankful 
for what the book gives us, especially for a glossary to 
help the unlearned and for an excellent index We lay 
it down with something like envy It is one of a senes 
illustrative of the Earth , it is well and almost profusely 
illustrated, excellently pnnted, and its price is 14 marks 
We presume then that works of this nature find in 
Germany a sale sufficiently large to make them remuner¬ 
ative to publishers But would any English firm be 
adventurous enotigh to undertake such a senes, or even 
to publish the^volume before us? We fear not Our 
German cousins value education more than we do, 
and apparently desire mental food more solid than half¬ 
penny newspapers, penny dreadfuls, shilling shockers, or 
even novels with a purpose. 

T G Bonnky 
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OUR BOOK SHELF 

Begtnselen der Sckeikunde By Dr M C Schuyten 
Pp 109 (Antwerp Van Ishoven, 1899) 

This is an elementary text-book on qualitative analysis, 
which aims also at imparting some of the fundamental 
principles of chemistry A snort introduction explaining 
the difference between physical and chemical change is 
followed by a list of the more important elements (iron 
is omitted) with their symbols. From this we pass on to 
s brief account of some fourteen elements, which are to 
furnish material for experimental investigation. The 
author then selects the unfortunate case of copper and 
sulphur to illustrate the difference between a mixture and 
a compound It is needless to say that a more illogical 
and false illustration could scarcely be conceived 63 
grams of copper powder and 3 2 grams of sulphur are 
mixed together The student must puzzle out for himself 
why these precise quantities are taken Having satisfied 
himsetf by the help of a pocket lens that both substances 
are still present when they are shaken up, the mixture is 
heated The blue-black mass which results is now, we 
are told, a chemical compound consisting of 63 12 parts 
of copper and 31 83 parts of sulphur, when the author 
must be fully aware that it is a non homogeneous mixture 
of cuprous and cupric sulphide and free sulphur One is 
tempted to suggest another example of the same Order 
Take 1 lb of sugar and ± lb of butter, and mix them to 
gether The butter and sugar may still be observed 
with a l'ps Proceed to heat them until the required 
consistency is obtained The substance is no longer 
sugar and butter Consequently, the resulting toffy is 
not a mixture, but a compound made up of the original 
ingredients m the proportions taken 

Passing over this unsatisfactory start, the system laid 
down by the author has much to recommend it Before 
the student begins systematic analysis, he is set to per 
form experiments on the preparation of simple com¬ 
pounds, as well as to study such general reactions as 
oxidation reduction, the action of acids on metals, See 
The text is interspersed with notes of interrogation, 
and, in addition, a few questions are appended to each 
lesson 

Where the book fails is in its attempt to condense a 
large amount of information into a small compass, 
and in the lack of sufficient ex pen mental details and 
adequate illustrations of apparatus 
A beginner, who had no further help than this book 
affords, would meet with difficulties at every step. No 
doubt the author's object is to place something in the 
student’s hands which will supplement his own Laboratory 
teaching, and from this point of view its publication may 
be justified 

Students Edition of a Standard Dictionary of the 
English Language Edited by James C Femald 
Pp vui + 915 (New York Funk and Wagnalls 
Company, 1898) 

The Standard Intermediate School Dictionary of the 
English Language Edited by James C Femald 
Pp viu + 533 (New York Funk and Wagnalls 
Company, 1899) 

Both these dictionaries are based upon Funk and 
Wagnalls' Standard Dictionary The student's edition 
gives the orthography, pronunciation, meaning and 
etymology of upwards of 60^000 words and phrases. It 
is furnished with appendices of proper names, foreign 
phrases, faulty diction, disputed pronunciations and 
abbreviations, as well as with a number of useful tables, 
including those of the chemical elements, metric weights 
and measures and many others. The student's dictionary 
also contains some 1225 pictorial illustrations. The 
school edition provides brief and accurate etymologies, 
and is furnished with as many as 800 pictures. Both 
volumes are beautifully printed and serviceably bottnd 
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Though the books have only recently been placed 
upon the British market, they have attained a wide 
popularity in America, and we shall be much surprised 
if their attractiveness does not lead to their becoming 
favourites in this country 

It is always interesting to compare dictionaries, and 
some of the results of a comparison of those before us 
with one largely used in English schools will not be 
out of place. The first word, the meanings of which 
were placed aide by side, was steelyard In the school 
volume under notice was found u a simple device for 
weighing, consisting of a scale beam, counterpoise, and 
hooks,” while the book with which it was compared gave 
“ a balance for weighing bodies, consisting of a single 
weight shifted backwards and forwards on a graduated 
beam " But it is only fair to add that a small cut, of a 
not very intelligible kind illustrates the American 
definition The second word lo</ked up in both volumes, 
this time using the student’s edition of the Standard 
Dictionary, was nebula In the dictionary under review 
is to be found —(i) “Any luminous cloud like object 
in the sky, as a distant star cluster , (2) A supposed 
gaseous body of unorganised stellar substance ” , that 
in the familiar dictionary on our table —(1) “An 
appearance as of light gauzy cloud amongst the stArs, 
usually only seen through a telescope, often resolvable 
by a powerful instrument into clusters of stars f (2) A 
white spot or opacity in the cornea.” Neither of the 
definitions is altogether satisfactory, for a nebula is not 
a star cluster any more than an armeba is a star fish 
The new volumes ha\e, however, several commendable 
characteristics, and will doubtless find a place in schools 
Outlines of Bacteriology By Dr L H Thoinot and 
E J Massehn I runslated by W St Clair Symmers, 

MB Bp 318 (London C Griffin and Co, Ltd, 

1899) 

This little volume, bound in leather, is evidently ealeu 
lated to stand hard wear, and is put together in the hopes 
of becoming a bacteriologist’s vatic me cum It differs 
from many such compressed manuals by the introduction 
of numerous quotations from the original memoirs, 
these extracts would have gained in value had the source 
been acknowledged in all cases instead of in certain 
instances only, one of the principal advantages of such 
references being to encourage the intelligent student to 
consult such memoirs for himself, and so extend his 
knowledge of the subject beyond the necessarily confined 
limits of a small text book. 

The authors are medical men, and it is for the medical 
student that the book has been written, and for this pur 
pose it appears to be admirably suited , industrial bacten 
ology is not touched upon, and we think, therefore, the 
title is somewhat misleading, inasmuch as the authors 
deal with but one branch of bacteriology It is clearly 
printed and copiously illustrated 

Lehrbuch tier Experimental PJiysik By Adolph WUUner 
hifth edition, voJ iv, parts Pp xn + 530 (Leipzig 
Teubner, 1899) 

A treatise on physics which, by the issue of the above 

C , has now completed its fifth edition must evidently 
\ been found useful, and it may safely be saia 
that this edition will be found still more useful than its 
predecessors The book has been fully revised and 
considerably enlarged , the additional matter repre¬ 
senting the more recent advances in physics The 
section which now lies before us treats of the propaga¬ 
tion and perception of light, interference, diffraction, and 
polarisation phenomena and theories. 

The thirty additional photographs m this edition are 
mainly owing to the advances in the electromagnetic 
theory of hgbtt and to the increase of our knowledge 
with regard tothe relations between light and magnetism 
(Zeeman effect, &c) These and indeed all the parts of 
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the book are treated with great lucidity, thoroughness, 
and accuracy We may calf particular attention to the 
chapters dealing with polarisation , they specially please 
us Those diagrams which represent three-dimensional 
phenomena in the plane of the paper do so in such a 
manner that the intention of each is evident at a glance , 
and the mode of dealing with the optical properties of 
the crystals selected for illustration of the general theory 
is suen as to give a very complete view of the cited 
cases, and strikes us when contrasted with the treatment 
in ceitain other text-books which might be mentioned 
Altogether, although the volume shares the fault of so 
many German books—viz, that it is not always free 
from dryness—we recommend it heartily as a thoroughly 
sound and modern text-book suitable for the use of the 
senior students m our university colleges AWI' 

Proceedings of the Eleventh Annual Meeting of the 
Association of Economic Entomologists (Bulletin 

No 20, New Senes, U S Department of Agriculture 
Division of Entomolpg> ) Pp 111 (Washington, 
1899.) 

This publication includes a senes of useful and interest¬ 
ing articles on injunous insects, by Profs Howard, 
Marlatt, Felt and other well-known entomologists, tor- 
tunately, injunous insects seem to have their day of 
destructiveness, and then cease to do much mischief, at 
least, for a time, owing to natural or artificial checks 
Thus, respecting the much dreaded San Jos£ Scale, Prof 
Marlatt writes “It is not especially teared to-day in 
California, and, in fact, it is looked upon by some of the 
largest fruit growers (as I am informed by Prof Wash¬ 
burn) as having been of positive advantage, the yearly 
treatment of trees having necessitated a system of regular 
short pruning, which has greatly improved the quality of 
the fruit, and much lessened the expense of gathering ” 
He, therefore, argues against undue alarm and excessive 
prevents e measures respecting sudden and perhaps 
temporary insect attacks Prof Howard prints a trans¬ 
lation from the Russian, by Dr hi reman, of a paper by 
Porchinski, respecting the destruction of T&banidiL by 
pouring kerosene into the pools to which they resort to 
drink Other articles deal with capnfication in California , 
the destruction of hairy caterpillars by birds, the pro¬ 
gress of the never ending campaign against the Gipsy 
Moth in Massachusetts, Ac W F K* 

Elementary Dynamus By W M Baker Ch xix 
Pp 251 (London George Bell and Sons, 1899.) 
Although necessarily similar in subject matter to the 
many existing treatises on this subject, the above little 
work will recommend itself by many convenient minor 
originalities The descriptions are exceedingly minute 
and clear, and are in most cases followed by more 
worked-out typical examples than usual 

In addition to a set of examples at the end of each 
chapter, there is a useful compilation of more difficult 
problems at the end, selected from past examination 
papers The scope of subject included has been chosen 
chiefly for the benefit of students preparing for Woolwich 
and Sandhurst, or reading for scholarships at the 
Universities 

Handbook of Physns anti Chemistry By H E Corbin 
and A M Stewart Pp^vi+434* (London J and A. 
Churchill, 1899) 

Without attempting any originality of style or subject 
matter the authors of (his work have culled from the many 
authoritative sources the requisite information necessary 
for students preparing for the First Examination in 
physics and chemistry of the Conjoint Board of the Royal 
Colleges of Physicians and Surgeons The book will also 
be useful to those working for the Pharmaceutical Society 
and the Royal Veterinary College, the syllabuses pre¬ 
scribed by these institutes being fully covered 
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LETTERS TO THE EDITOR. 

f[ The Bditer does not hold himself responsible fer epintons ex- 
fraud bp hit correspondents Neither cam he undertake 
U return , or to correspond with the writers of refected 
manuscripts intended for this or amp other part of Nature. 
Afe notice is taken of anonymous communications ] 

Contemporary Metaor-Bhowers of the Leonid and 
Bielid Meteor-Periods 

Part I — Co-Leonid Showers 

As a Urge proportion of the November shooting stars ob¬ 
served and mapped in 1899 on and near the two chief shower 
nights, of November 14th and 15th, were non Leonid meteors 
-emanating from various contemporaneous centres of much less 
•conspicuous star showers of that month, than the eagerly ei 
pec ted but unfortunately not witnessed great spectacle of the 
Leonids themselves, it may furnish a useful clue to some of the 
foreign looking or unconformablc meteors’ sources of which 
several bright examples were no doubt mapped by observers in 
the many able watenes kept for the recently expected Bhowcr, 
to mention some radiant points which were noticed here to be 
particularly active In about twelve hours of tolerably productive 
meteor watching, lasting one or two, to three hours, on each 
night of November 6th, 8tb, IOth, 12th and 13th, in clear dark 
sky, before the moon had acquired sufficient strength to hide 
the smaller meteors. Mr Denning also watchetf for about 
four hours on the nights of the loth, nth and 13th, seeing 
four Leonids and twenty four other meteors, and among nine 
unconformable ones of which he sent me path positions, three 
•accorded in direction with radiant points of my present list, and 
one of these, on November loth, as well as a second meteor on 
(hat night, waa simultaneously mapped here, enabling real 
paths 01 these two meteors to be concluded from the observations, 
as represented in this Table 


bright Leonid at 13b 33m seen here in the half-boar till 
ah a.m on the morning of November 15th. when the iky for a 
short while was clear before thick fog and clouds Intercepted all 
view of the iky for the reit of that night and through all the 
night of the 15th, with only a very partial break's exception for 
an hour preceding daybreak on the morning of the i6tn, when 
nothing meteoric was seen, was the only view that I could 
here obtain of any well marked phase of brlghtnea or abund¬ 
ance which the shower was expected to display, and which it 
did actually display with some small intensity elsewhere, on its 
two chief predicted nights. 

While no rapid rate of appearance of the Leonids was yet 
noted here m the clear half hour till ah a.m on November 
15th, I have learned from my brother, Sir W J Herschel, 
that at Littlemore, near Oxford, he observed, with a small 

party of watchers, quite an abundance of Leonids on that 

morning, in clear sky, between ih 15m and 6h. 15m a. m 
The total hit recorded there in those five hours was 6a Leonids 
and 40 turn Leonids or ordinary meteors. To the number of 
the l*onids % besides, should be added six or eight not charted, 
from their coming coo rapidly m one or two minutes at 5b asm , 
and in five minutes after the appearance, at 5b 40m a.m , of 
the brightest meteor of this w&Lch, which will be referred to 
more particularly below Including those additions, the numbers 
of /counts noted in the successive hours before, and half hours 
after moon set at i6h 50m , were 

Hours ending at 24b 50m ijh. 50m i6h 50m 

Numbers of Leonids 6 8 10 

And Hourly rates 6 8 10 

Half hours ending at 17I1 20m 17b- 50m i8h 15m (35m.) 

I Number of Leonids 14 25 7 (In 25m j 

And Hourly rates 28 50 17 

The sky was generally clear, and extremely clear in the one 
dark hour after moon set The hourly rates then show a 


Tabi b I —Real Piths of an e Taurid, and of an 1 \ungid Shooting star , doubly observed at Bristol and Slough, on November 10th 

1899 


Hoar 

(iMT 

luae 

Height In B 

Beginning 

S Miles, at 

End 

1 

Radiant 

point 

a ft 

Length of Path 
(Miles), and 
Duration 
(Setondi). 

ObMrved, and 
(Theoretical 
Parabolic) 
Speed, Milea 
p iec 



- - 

- 

- — 

-_ — 

— 

1316 

a -4 

58, over 5 miles S V 
from Cheltenham 

46, over 5 miles S 
by E from Evesham, 
Worcestershire 

0 0 

55 + 4 
e Taitri 
S.is’W 
alt 42° _ 

171,08 

23 

(*I 4 ) 

1137 

4 

77 , over I mile E 
from Ciodalming, 

Surrey ! 

i 

1 

47 , over 3 Miles W 
from Cherlscy, Mid 
dliscx 

72 + ^0 

1 AurtQuc 
Due 5 , 

334 . 1 4 

24 

( 294 ) 




alt 6JT 




Appearance 


Uniformly bright, 
orange yellow, no 
sparks or streak. 


Near radiant, at 
blough, slow, ta¬ 
pered , yellow, with 
streak like, red, 
tapered, spark tall. 


The first true Leonid seen here appeared at the close of a 
short very clouded watch of 30m , at jh. 59m a m , on November 
13th; at least as bnght as Struts, Vincent shone through clouds 
which hid all stars except those of Leo's Sickle, from which Its 
-ourse was directed 1 In the earlier part, however, of that 
night, and during all the preceding night of November nth, 
the sky here had been completely overcast, but Mr Denning 
■aw two small Leonids and three other meteors In 35m , at 
Bristol, after zah 50m on the latter night Two third msgni 
Cude Leonids were seen here on the following morning of 
November 14th, among four meteors mapped in a nearly clear 
hour after 4I1. mm , and Mr Denning noted a small Isonid 
with two other meteors in about 20m , on that morning, aftcT 
5 h & m j but the few tracks seen till then showed no great 
activity yet of the looked for moteonc exhibition A single 

1 ThU path was approximately from 99", + 19 to B 3 \ + 13 . about r 5 * in 
g Miond 
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sudden increase, but a very sudden rise occurred also in the 
second half of that dark hour (from 28 to 50 Leonids per hour, 
very soon arrested then by gradually Increasing daylight), much 
too abrupt and sudden an increase, it seems obvious, to be at 
all possibly ascribed to fading lunar twilight. These observed 
1 rates in the moonless sky seem thus pretty certainly to show 
that a maximum of the meteor stream was either fast approach 
ing and very near and imminent, or may perhaps even have 
been just attained, when a close was put by daylight to ray 
brother’s good view of the shower and to his carefully recorded 
notes of this Leonid display's appearance The proportion of 
, the number of Leonids to that of ordinary shooting stars seen 
in the watch at Lutlemore, 6 or 7 4, nearly resembles, al- 
j though it did not quite attain the proportions noted at Romsey, 
Hants, and at the University of Pennsylvania, U S , on the 


1 Thu lit magnitude Leonids path was from 113 , + 37* tom", + 39}, 
13* la | Mcond, waving a greenish white streak all tbs way for about * 
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following morning of November i6tb, which, u reported in the 
Time* of November 17th, were both about ax 1 
One of the forty unconfonnable or non Leonid meteori seen 


at Littlemore, which appeared at 511 40m a m on XNovemner 
15th* was 10 extremely bright that it could only be termed con 
venltonallv an “ordinary" shooting-atar, since it was not onlj 
brighter than Sinus and than all the other fixed stars, but it 
left behind it a light streak along its path, the terminal part of 
which remained visible for five minutes. The general hue of the 
meteor was yellow, inclining to orange, and it described a path of 
35" from a Unae Majens exactly to a (9, or e , Bode) Camelo 
pardi, or about from 163 s ,+ 63* to 72°, d 66", in two, or two 
and a half seconds A streak remained on all its long path, 
which thickened greatly in about the last third part, or last 12° 
of the flight, and remained shining there with surprising per 


ared at 5h 40m a m on November 


of the flight, 


remained shining there with surprising per 


aiitencY* while on the earlier part of the track it quickly faded 
out The light wisp shortened gradually from behind, its front 
end remaining constantly near a (or c) Camelopards , and when 
It had shrunk to about 8° in length, it grew slightly sinuous, as 
if windwafted, and its last visible light trace at the end point 
of the flight had drifted about half a degree northwards, alto 
gelher, or sideways from the streak's direction, when it dis 
appeared The first and final appearance* which the streak pre 
sen led near the star a, or Bode'* c Camelopards , are shown as 
they were represented by a sketch, m the adjoining higure 
<F>g l) 

Like multitudes of streak leaving meteors which in the morn 
ing hours, on all nights of the year, stream from the neighbour 
hood of the earth's apex near the east horizon, this bright 








meteor's path diverged from no conspicuously well known 
ordinary radiant point of the Leonid epoch, but shot from far 
east of Loo, and must have passed about over the northern 
part of Oxfordshire from some radiant point not far above the 
E by &. or E S E horizon among the stars of Comae Berenices, 
or near { Virginis and Spua which had then just risen in the 
E S E Should it have been recorded elsewhere, therefore, 
descriptions of its apparent path at other places to compare 
with this one would be of special interest and value, as 
with only one exception, of a centre of five swift meteors 
leaving streaks, observed by Mr Denning on the morn 

J Until gh. a m on the i6th, the weather in the United States of America 
had been In general very unfavourable for meteor watching but from about 
that hour onwards until daybreak, good numbers of meteors, 102,64 59 and 
jo, wan seen at Philadelphia, Harvard College Observatory. Bayport on 
wof Mend, and Chicago, and at Denver a* reported in the Timex of 
November iflth, (be Leonide, after beginning to appear at rh a.ra , were 
not very numerous until about 4b. a.m , 63 were then counted In a quarter 
of an hour The number of meteors seen at Romsey, in Hampshire, was 60 
and at the Observatories of Madrid and Treptow (Stettin, North Germany), 
also, good numbers of meteors on the morning of the i6lh were recorded A 
period of considerable activity or the Leonid meteor stream seems thus to 
have very distinctly presented Itself on each of the two probably predict d 
mornings, for the shower s return, of November 13th and 16th A lively 


shower of 80 or 100 Leonid* seen on the morning of the 15th by Mean. 
Tlkboff and Lesnleau in the first of the two balloon ascents made by the 
astronomers of Meudon and the French Aeronautical Society, on the two 


astronomers of Meudon and the French Aeronautical Society, on the two 
foretold shower nights, and a very Interesting description by Mr W H 
Daw, ui the Engiuk Moekanit of November 04th, of a rapid shower of 40 
or 30 Leonids seen m exceedingly clear sky on Harapuead Heath. In about 
40m. bet wean moon-set and daybreak on the earlier one of those two 


mornings, both perfectly confirm the description given above of a consider¬ 
ably bright Leonid display just before daybreak on the morning of 
November 13th It must, however, have then very speedily collapsed , 
fw at Princeton, New Jersey, U S , only about 00 Leonide were seen, m 
dear sky, from sopo after midnight (about 5b -fib a m., G M T ), until 5 h 
a. in (id), in, GMT ), by Professor C.A Young, on the morning of 
November 15th, (" PopolareAstronomy' December1% vol riL p. 543 ■— 
assuming that, in that account of a transitory good view of the / com ids, the 
date of min and clouded sky given as the n night of Monday-Tuesdny, 
November Mth-ietb, may be corrected to November 13th-r 4 th , and that 
hy Tuesday night, when the sky cleared up soon after midnight and 
a? Leonid* were seen at Princeton, most no doubt be meant, as the 
descriprioa is regarded bare as having been evidently intended To Imply, 
the night of November i4tb-isth). 
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ing of November 16th-17th, 1885, at 190% + ai*, near y, or 
35 Comae, in the southern portion of the constellation 1 (pretty 
close to which point, through 194*, + 23", the present meteor * 
path-line passes Wckwards), no radiant point of marked activity 
near the yearly shower date of the Leonids, appears, in Mr 
Denning's splendidly comprehensive “ General Catalogue of 
Radiant points," 9 to have been hitherto recorded in that 
quarter of the sky 1 The altitude of 39” of the latter radiant- 
point, and its moderate distance, only 4$“, from the beginning 
of the meteor path, are not entirely inimical to this radiant 
point's adoption, as although the apparent path was very long 
for a rather steep sloped descending real one, it should he 
noticed that the meteor passed nearly overhead and therefore in 
such near view at Littlemore that a great apparent length of 
path may on that ground alone be very readily accounted for, 
and the thickening and persistence of the streak in only the-' 
latter portion of the flight, favours the presumption of a pretty 
steep descent into the atmosphere, rather than a supposition 
that the real path was nearly horizontal The observed speed 
of flight, 15 or 16° per second, is also too insecure a measure 
ment to serve as an exact or very reliable criterion between a 
higher and a lower radiant point position , hut as it was not 
more than half the apparent speed with which one of the 
lAtmtf/s would seem to dart along —about 30° per second —itv 
d similar position relative to its radiant-point and to the horizon, 
the slower real meteor-speeds of both the a-f Virgimds and 
the q Comtds ,—30 35 miles per second,—owing to their 
radiant points' greater elongations from the earth's apex, as 
compared with that of the Leonids , about 43 miles per second, 
are evidently represented pretty nearly, although as usual in 
estimates of durations of flights and of apparent path speeds, 
only with moderate exactness, by the observed, not very rapid 
angular velocity of the meteor's motion 

l The shower is included in Mr Dunning s exorllent list of 30 ordinary 
meteor showers contemporary with the period of the T eon ids (wim h will 
soon spun be more particularly referred tok m No 43, at ipo , + ai 

9 “ Memoirs of the Royal Astronomical Society/ vol liu pp. 203-392 — 
The B7B showers numbers in this List, and In its introdix lory Tl Index 
List of mil the showers average positions and stellar designations, are 
quoted In the Tables and genera) matter of thin letter, by the symbol IX*99). 
with the showers successive numiners 

* In a letter from Mr Denning of November 15th, I am informed that he 
has been able 10 compute this meteors real path from some nddiuonnl 
observations sent to Him by meteor recording correspondents from \ eovil m 
Somersetshire, and from Woburn in Bedfordshire, which accorded ver> well 
with the data furnished by the above account at littlemore. These ob-*T 
vntkms he found to !>e consistent with the supposed direction of flight from 
the radiant point near q or 33 Comae , and to give a real path which also 
exactly corresponds with the above conjectured geographical position <>f ihe 
track, while tha vertical height and the lengih of path agree with the 
usual results for very hright nnd slantingly descending meteor. The 
following are the particulars, in detail, obtained by Mr Denning, of ihe 
meteor * real path 


Height, In miles, 1 


Beginning 

71 miles over 
4 miles south 
of 

Buckingham 


| 42 miles over 
3 miles south 
of Shipston 
oq Stour, 
Warwickshire. 


Length of 
Path and 
Velocity 


46 miles in 
el seconds 
ao# miles per 
second. 


Radiant 

Point 

• t 


7 S of East, 
altitude 4* 
near q Comae 


Parabolic 
I Meteor-speed 


tfl miles 
per second 


The observed duration, of about ri seconds, at Littlemore, gives, as here 
shown, a real speed, oo} miles per second so much nlower than the pre 
•umptive one of either 36 or 30 in lies per second, which should belong to 
parabolic moving meteors proceeding from this radiant point or from one 
near S/ica. that the measure of duration and of apparent swiftness or 
■lowness of the meteor* flight was really, as surmised above, in thi* 
meteor s case as in so many others, not an exact enough datum 10 be helpful 
towards a desired, but delicate discrimination of the meteor s radiant-porn r 
by astronomical considerations. 

A good view of the meteor obtained by Mr F H Wright, in North 
ampfonshire, is described in the Erne/is A Afeckaasc , vol Ixx p. 406, 
December 13th, xBoo , Mr Wright confirms the greet visible duration of the 
meteor ■ light-streak by stating that it appeared to change its position 
slowly from its original fine of flight inward* N W , appearing first to be 5 
or perbafs more in length, and that after being watched for four minutes, 
when it was stiff visible it appeared to be directed more nearly towanls 
N E The point where It “ burst, midway between Castor and Capita, 
satisfactorily confirms Mr Dennings determination of the real height and 
place of the meteor s end point \ and a* regards the earlier portion of the 
real track which it pursued, although nothing precise enough to establish 
the radiant point exactly, was supplied by the general description that the 
direction of flight was towards IV W (more nearly in reality towards due 
W X—yet this point • real position near q Comet, had already occn certainly 
determined, and excellently well defined nt that position, by tha exact 
apparent direction of the meteor ■ coarse, In Bedfordshire, supplied to Mr 
Denning by Mr W C Tetley 
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The important calculation* of the perturbation* of the /eon id 
meteor stream by the major planets since the year 1890, recently 
published by Dr A Bcrbench, of Berlin, 1 in which the effect 
of those perturbations to alter the form of the stream’s orbit and 
hence the distances from the sun, at their nodes, of those parts 
of the stream which the earth would encounter, respectively in 
November of the yean 1898 and 1899, led that distinguished 
German astronomer to the conclusion that Inward deflections 
towards the sun of 0*0163 0 0048 earth’s orbit radius, or of 

about one and a half, and half a million miles respectively, 
would be produced in (he two meteor clusters at their nodes, by 
the special perturbations exerted upon them respectively by the 
major planets, and as the orbit of Tempers comet of 1866, 
which they may be supposed to have been nearly following, 
passed already at its node, in January of that year, at 0*0065 
earth’s orbit radius, or 604,000 miles inside the earth’s orbit, 
the offing distances of these two clusters’ centres on the inside 
of the earth's track when the earth passed near them in 
November, 1898 and 1899, would be respectively about two 
million and one million miles, if they pursued the same orbit as 
the comet had in 1866, Itefore undergoing the exceptionally 
strong perturbations , while in their previoui revolution they 
would have been but little more than half a million miles inside 
ihe orbit of the earth 1 and if the meteor clusters passed through 
in 1866 and 1867 were also moving along the comet’s orbit 
then, and sufficed to produce imposing meteor showers when the 
earth approached to within about half a million miles from their 
stream centres, it need certainly excite no wondeT if no meteor 
showers of extraordinary bngntness should have happened to 
occur on the November dates of 1898 and 1899, when the earth 
npproached no nearer than to two million and one million miles 
from the meteor current's centre 

But Dr Berbench'ti investigation really showed what marked 
differences of effect are produced by the planetary perturbation* 
on different portions of the long meteor stream, so that instead 
of any part* of it now following exactly the same orbit ns the 
comet, it must all have liecome waved and sinuous along a mean 
orbit path , and no prediction of the showers probable intensity 
at a new return can be at all based certainly on an apparent 
centrality and on great brightness of its just previous periodical 
appearance The succession of fine showers of 1799, 1832-3, 
and 1866-7 appears to have been interrupted for the present by 
some such deformations impressed by past perturbations, during 
nearly twenty centuries, on the meteor current But ihesc may 
be replaced next yeor ( with equal probability, by new and con 
trary ones in the portion of the stream which the earth, it may 
be hoped, will pass through more centrally than seems to have 
occurred this year, in November, 190a It may also still lie 
somewhat premature to regard the strength of the November 
shower as having fallen this year beyond all traces of resent 
blance below its anticipated brightness, until detailed reports 
may still for a long time be expected from many anxious meteor 
watching stations In the Antipodes, like the great observatories 
of Australia and the younger, but yet very well equipped 
meteorological and astronomical observatory at Hong Kong 

The following were the times of observation, (Table II ), and 
the radiant point result*, (Table III ), of my recent morning 
views, in clear sky, of 69 non Leonid and five Leonid shooting 
stars seen in the 12W watch on November 6th-16th The 74 
meteors were for the most part small, only about twenty having 
surpassed third magniiude stars, and none having exceeded the 
brightest fixed stars in brightness. Only six or seven uocon 
formable meteors, besides one leomd , left momentary light 
streaks; two from the radiant at ar, and two from radiints near 
w or p Looms, and two more from the radiant near the equator 
at 29 Aionocerons A greenish streaked, 1st magniiude 
meteor from this latter point, on November 8th, had, in fact, 
ao perfectly the appearance of a true long-pathed, swift Leomd , 
as quite to deceive me, at first, Into a supposition that it must 
surely l>e a fine and very early harbinger of the coming meteor- 
shower, until Its path was mapped and traced hack (p it* real 
Monoeeroiid centre 

With the exception of a a Leonid on the morning of Novem 
her 14th, the thirty eight meteors grouped under Ihe five eo * 
Leonid radiant centre* m Table III were all seen among sixty 
four ordinary shooting stars on November 6th-loth , ine four 
remaining ordinary meteors added to the list in broken watches 
in the following very clouded star shower nights, having all 

1 Astrenomiecke Nmckrkkto t, No 33*6, October , and The Ohee-otery, 
vol xil p. 416, Dscsmbsr, 1898 

NO 1575. VOL 61] 


belonged to very feeble ihowers from other ordinary centre,. Bnt 
the five Leonids seen then in a few restricted glimpses of the 
■ky, gave a pretty exactly defined radiant point, whieh, though 
obtained from several different nights of observation, might yet, 
it was thought be esteemed accurate enough, and of sufficient 
general interest to be included In the Table 
The paths were all projected on a chart of stars laid down for 
the epoch A n 1900, on the extraordinarily accurate gnomonic 
polar net drawn to single degreei of right ascension and declin 
it ton about a centre of projection in declination 45*, by Prof 
Loren 10m, and published at the astonishingly low price of o 4 lira 
(about 4 d ) per large " double crown " sued sheet of exquisitely 
printed zincogTapmc engraving at the Meteorological Observ 
atory of Fontsniva, Venice, for the use of Italian and other shoot 
mg alar observer*. The radiant point positions were thus very ac 
culately extracted, and the unusual precision of thegnomonically 
ruled map seems to have been very strikingly illustrated by the 
smallness of the areas from which the tracks referred back to 
each of the radiant points diverged The radii of these circular 
areas drawn round each radiant, as a centre, of just sufficient 
width to include the most distant of the nath lines regarded as 
belonging to that radiant, are shown in the third column of Ihe 
Table But they sometimes overreached the proper smallness of 
a focal region when only one or two very outlying path lines 
occurred, as happened in the plotted set of { Tatend paths, 
among an otherwise well centred group of path directions 
The concluded centre places were compand with two radiant 
Inti published by Mr Denning , one of fifty ordinary meteor 
showers visible at about the same time witn the Leonids (or, 
about a week IateT, also with the Build meteors), 1 and the other 
his extensive “General Catalogue" above referred to The 
first and fourth columns of the Table give the Numbers in those 
two Lists, of separately accounted 11 Co*Leonid" streams, and of 
more or lets long enduring ordinary meteor systems, or 11 shower 
senes,” with which the present net of showers appeared to be 
identical , and the average positions of the latter 11 shower 
scries,’’ as given with their running numbers in the catalogue, in 
the “ Index List" of Mr Denning’s “General Catalogue ,”htc 
added in the fifth column of ihe Table to the preceding column’* 
Numbers in that General Catalogue, or its Index List The 
agreements found, very closely confirmed the two lists' pomiionn, 
excepting in the case of the main stream of Taurtds , which, as 
I hope to recur to hereafter in a communication of some notes 
on large co Leonid and eo BieLd meteors to supplement this 
letter, appears on this occasion to have proceeded from a rather 
outlying centre, rather nearer to a than to • faun 

A shower centre at o Taun t very prominent in October 
and November, apparently reaches its maximum on November 
2nd, when Mr Denning noted its place very exactly, in 1886, by 
a considerable shower of seventeen meteors, at 55 s , + 9* One 
member of this stream, it has been already mentioned with a 
I radiant point at 55*, +4 0 , was doubly observed at Bristol and 
Slough this year, on November 10th , and another as early as 
September 17th, in 1898, by Mr A King, aL Leicester, and here, 
brighter than stars of the first magnitude, with a radiant point at 
57“, +7 0 The shower was well defined this j ear by man) 
tracks, very near its mean position in Mr Dennings “General 
Radiant Catalogue," although no place seems to have been ac 
corded to it m the select Last of Fifty Showers visible at the 
same time with the Leonids The /, y, or “30 Afonoeeroitds " 
(No 3), which form a rather weaker shower series of similar 
duration to the or 11 e founds" and which furnished a few 
bright streak leaving meteors this year from close to their mean 
cemre in the “General Radiant Catalogue," are also musing 
from, and are do doubt properly passed over in the special 
co Leonid List, as they not only formed a leas plentiful shower 
than the { Taurtds , In these watches, but they were also not all 
quite so certainly aoignable as were the great majority of the 
0 Taurtd tracks, to their adopted centre. 

Among many recorded radiant points near Left Sickle, only 
that near * Looms was found to be distinctly active, presenting 
itself very sharjply before any true directed “ 7 Leomd" meteor- 
paths were charted , and though only a slender shower of 
slightly streaked and rather sparingly bright meteors, It must 
doubtless produce on ordinary Leomd shower nights some of 
the swift shooting stars resembling Leonids whvdi in yearly 
watches for the great shower's return, are sometimes seen 
diverging from a little north of Leo On the morning of 
November 14th, 1877, a marked abundance of apparently just 
I Aitroeomieche Naehrukten, No 3313 , Auguit, 1898. 
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Ta>U II — Tift us of Wat-ch at Siongh, November 6 tk-\ 6 lk, 1899; Numbers of Meteors seen, ami State of Sky, 


Dai* 

* 899 . 

Nov 


6 

8 

10 

12 
1J 


Tim** of 
Watch, G MT 


From 


13 40 

13 O 

17 30 
*3 3 ° 


*3 II5 4S 


*4 , 13 3 ° 


16 


*3 3 ° 

*4 30 


To 


h m 

17 o 
15 40 
*5 30 

18 o 

1515 

17 o 


U O 


14 15 

*4 45 


I Totals 


I 


Number* of Meieor* 


Duration i 
of Watch 


b m 

3 ° 

2 O 
2 30 

30 

i 45 

1 >5 


o 30 


I o 


Apparent Magnitude*. 


_ . Leonid* 

LtfiHHt* 1 


*7 

18 

*9 

1 

1 


1 2 30 


69 


— — 2 

“ 1-3 

— 1 2 — 


10 


7 

3 

8 3 


Sinus, 1 i — I — 


1 - I — 




—' 2 — 


a — — 


1 — — 2 


3 : 8 8 <7 


Horn I) 
Rata* of 
1 ota I 
Meteors 


90 

90 

7*6 

40 

o 6 

3 3 


— — 2*0 


l6 


Moonlight and State of the Sky , ftc 


No moon , quite clear 
No moon , very clear and bright 
No moon , clear, but luminous with ihin 
haze 

No moon , very hazy and half overcast 
| moon setting, at first, clear till 14b , 
but gradually overcast at last 
No moon , hazy, and } clouded Two 
small Leonids, a bright a Leonid, and 
do. f Dracomd 

{ moon hid 4~5th mag stars clear till 
14b , afterwards overcast until Nov 
161b, jh a m , in ih then, sky 
Ath clear, no meteor seen 
hull moon bright, clear In two short 
intervals , one meteor seen m each 


8 5 t average hourly rate In clear, moonless 
sky, on November 6th-loth 


Tabi k III —Radiant points of 37 out of 64 Non Leonid Meteors seen at S lou^h on November 6'A-io tk , and of Five Leonids, and 

one k Leonid among ten Meteors , on Nov tuber \2tk~\fth, 1899 __ 


% 



Corresponding Place and 
Number, (D( qq)\ in 

Mr Denning * "General 
Catalogue, 1899 

i ! 



Average 

Observed Place of 
Radiant. In 

Polar Position, 

II 

it i 

Dates of Obwrv 
attun of the 
Meteors, 

November 

Apparent Magni 
ludes of 
the Meteors. 

Apparent 

lil 

and by neighbour 
log bright Star 

a 3 

-I 

12 

06 

1 >( 99 ) 

No. 

Position 

a 8 

IS 

J* 

i 

<5 

P * lh '*Sd 


5 i+ s 

44 

49 

53 * + 7 * 

IO 

6666, 888, 

4, i, a, 3,4. *. 

12 8 14 a 


(, 0 Tattri 
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I* - i, 4 6 



68 + 17 

3 

53 

597 + 203 

6 

666, 8, 10, 

4.5.4.3.4. 

71 94 


a fanri 


(Sub potiiinn, 

; 1 

IO 

4 


13 

— 



63 + 22 > 

1 1 



1 

131 - l 

a 

96 

a Tauri 

121 5- 3 I 

1 

1 5 

6, 88, 10, 10 

5 . 4 . - i. 5 

12 8 ! 22 1 



p % and 29 Mono 



30 Month erotis 





31 
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*k 

! 
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Mjo+667 

9 C/tsae Majo 

1 
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666, 88 

5 * 3 * 5 * 5 * 3 

8*0 , 15 2 

9 Ursa* Majo 


1 1 

1 


I 


ns 

1 


ns 

r 



1 

33 

*43 +*9 

1 *4 
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142-0 + 28 4 

! 7 

666, 88, 10, 

2, 4 . 6 , 4. 3 . 

If 4 276 


* / eoms 


1 ft / earns 

1 

>3 

1 
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* 5 ? + *3 


I! 5 

i 151 +223 

5 

1*1 13. 13. 



7, (Ltonis 

| 2 

| 7, £ Leonis 

1 

1 

14. 16 

— {- 

j >1.3. 3 . ».3 

1 


il 

U 

§3 

U 

cc 


1 

2 

3 

4 

5 
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Not** to the above six Showers , regarding the general appearances of their Meteors. 

No 1 £, 0 Ton rid* —Rather lotig-patbad, evenly bright, yellow, or orange, star-Ilk* meteors with slight spark tails, but leaving no streaks. One, on 
November 10th. as bright a* Sinus, near the south boruon, burst in mid^ourse with a yellow spark-cloud, projecting a fragment to the right, 
oik) Itseir pursuing a deflected path onwards to sudden disappearance , Ilka tbdanneked sketch (Fig ■)• This meteor may have been cither a f, 0 
or an c Tanrid (from 6V, + ss L as the path-fine prolonged backwards passed nearly through both tbaoe radiant points. About half a minute 
after Its appearance, an equally bright, white, .Sirfw-llke > Menoctrrtid shot rapidly, & in 06 seconds, to very near the north west h orison 
acroa Lmertn, leaving a fugitive white sirrah. These two were ihe only aon-Leoaid meteors seen in my watch, as blight as Strut* , and u 
they belonged to two entirely distinct meteor-streams, It won a curious coincidence that they shsuld both present themselves with great 
resemblance in appearance, within half a minute of each other 
No. t « Tsnrid* —Yellow star like meteors. with eometiaies Intermittent and rekindling light, no straaks or sparks 
No. > / \femecerwtid* —Swift, yellowish-white, LeenMihm meteors, leaving tapered, greenUb-white straaks. 

No. 4 0 Unme Maferid* —Rather swift yellowish, stellar meteors, wit hot* t sparks or streaks An early member, apparently, of this meteor-stream wa« 
seen this year on October «th , when among some met tor-paths mapped in two simultaneous watches a and magnitude shooting star was noted 
ban, and at Farnborough (Hants, 15 miles S 9 W from Suwgb) by Mr J H Bridget 1 , at loh 55m, the two path-descriptions of which were 
In pmrfebt geome tri cal accorda nce , and Indicated the meteor t real psth and radiant point with much exactness. By the two mapped path lines 
backward intersection, a little way In reer of both the tracks, the latter point was at 138*, +64°, doe* to this present showers centra et 
>34% + 47 *t and to r, r (feme Stnieri* The meteor traversed 14 rnOes in o 7 second, from 51 mites over a point near Leighton Buaard, Bed 
forashlre, to 44 miles over Little Hampton, near Princes Risbomgh Bucks, from n direction N N ft., altitude yf , and the speed of so miles 
per second fell much short of the showers proper parabolic meteor-speed then, of 37 miles per second But from the shortness of the base line, 
affording but little parallactic displace m e n t of the apparent paths, the concluded too! height and length of path can scarcely he regarded ai 
wry dependable, and the duration of flight, o 7 second, recorded here, may also vary possibly have been somewhat overrated 
« * Leonid* —Very swift, ttellowlsb-vMtf tapered meteors, leaving slight, white streaks, 

i y, C Leonid* —Swift, white or yellow, tapered meteor*. (Mostly seen through mist, 

14th, left a tapered, greenish-white streak for v seconds). 
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, but one of 1st magnit ide, seen in clear »k> cm November 
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these «r Leonid meteor* wm thu> observed by Mr T W 
Backhouse at Sunderland, 1 who found a pretty exact radiant 
iioint near fi Lamis t at 146°, + 26", of seven “ Leonids," one as 
bright as Jupiter, leaving a streak for three seconds, and the rest 
small, seen with eight other meteor* in ih 20m of clear sky 
during some hours’ watch before daybreak on that morning 
By an apparently just similar deception, in the bright shower of 
Ijemtds mapped and assigned here to various foci on the morning 
of November 15th, 1896, a pretty compact region of divergence 
was noticed north of Leo, in Leo Minor % of four or five meteor- 
paths, at about 155°, + 35V as apparently composed of 11 Leonid 
stragglers.” But at 154*,+ 40 1 , DC99) 118, there is a strong 
enduring shower-senes of fx llrsids f first well recorded in 
November by Mr Denning at 1 $5°, + 36% from about twenty swift 
white meteors on November 26tn-29th, 1876,* and observed in late 
years verytfrequently on the Leonid dates of November 10th-17th, 
within a few degrees of that position As it is found to present 
itself also as an active stationary shower during the preceding and 
following months of October and December, no very cogent 
reasons, it would seem, can be admitted to exist for describing 
this shower’s meteors, or those of the contemporary shower near 
k LeontSf for want of better designations, as stragglers or erratic 
members of the main meteor stream of the Iaohuis 
One or two tracks seen here, snd some mapped by Mr 
Denning, on November 6th-1 ith, appear to have proceeded from 
known radiant centres south of the Sickle-stare, near 0 and w 
Leonti , but with these scarce exceptions no signs of swift- 
flighted meteors crossing Leo from south eastern centres in Hydra 
and Virgo could be noticed with the brightness and abundance 
which those contemporary showers sometimes present on the 
yearly shower nights of the Leonids The main body of the 
ordinary meteors seen in these earlier nights’ watches were pur¬ 
suing leisurely, mostly short, but sometimes lengthy random 
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courses from mdny scattered radiant sources of more or less well 
known positions among the constellations overhead, and in the 
north, west and south quarters of the sky Of all these slow 
paced systems, amounting in Mr Denning’s special list to thirty 
or forty centres of very undiversified looking meteor flights, 
only one overhead radiant point at <r Ursae Majoru t and the 
two south westerly showers of the a-s and {-• Taurtds were 
marked abundantly enough by meteor paths to be perfectly iden 
tillable A number of other centre-points absorbed the rest of 
the recorded tracks in stale, or at most in two or three con 
nected flights, too few to fix their radiants’ real places certainly 
during the Cur too restnctedly short starlight time of my three or 
four fine nights’ watch to show more of those scantily-escorted 
flights or lonesomely projected flashes, and to disclose their focal 
points and stellar features of appearance properly 
From their persistencies, however, enabling them to be 
reckoned as belonging to the Buhd meteor period, a projection 
which I made but year of about 220 observations obtained 
by different observers in former years, since x86i, of meteors 
of that yearly period, November 20th-30tb, 4 exhibited more 


1 u British Association Reports, 1 1878, pp 3*0, and 3*9. 

1 NatUrb, voIIt p. 175 

* 11 Biulsh Association Report*,*’ 1B77, pp. 164, 167 

4 Prepared about this time lest year for Dr A Hnat*k, of Vienna, who 
has presented to the Vienna Academy of Science* (Situ*mgX'b*r\ch i* d*r 
kaleerhehen 4 Ac demit. Moth*** Nmturw times*, Bd. evil, Afcth iL , 
December. iSotE an elaborate investigation both of the Bid id* radiant 
point ana of flnoae of ordinary meteor-showers visible at the same 
time with the Biebds, from a widely amassed collection of meteor 
observation* for the period November eotb-joth, including among those 
made In Aurtria and supplied in him with numerous paths recorded at the 
Obsarvaidty of Vienna by Dr Weue, end In addition to similar cootnbuttons 
from Profs Schiaparelli and Nyilmnd, and to many paths recorded in the 
works of Dr Schmidt, some pubUsbed by Vun Lsitruw, which were made at 
the Observatory of Vienna a* long ago oa the year 1837 
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fully than the leu numerous observations made on earlier 
November nights this year could do, the relative strength* 
at that epoch (and therefore probably also in a nearly similar 
manner at the ten day* earlier period of the Leonid displays), of 
sctcral of these zenithal and western streams contained m Mr- 
Denning’s Select List of Fifty ordinary to Leonid Showers. 
To extend accordingly the illustrations which longer observa¬ 
tions would hvre yielded, of the Urge array of ordinary showers 
included m Mr Denning’s Mid November Radiant List a little 
further than the limited acquaintance, only with a few of them 
which this year’s observations furnished, it may be useful to 
supplement this present partial review by a further position list 
and some particular descriptions of several ordinary meteor 
showers of the Bielid meteor period, which were found to have 
been either transiently active or steadily productive during a long 
series of years, m those rather more comprehensive meteor- 
path projections. A. S Hbrschel. 


The Royal Society Catalogue and Psychology 

In the original classification of the sciences for the purpose* 
of the projected Royal Society Catalogue of Scientific Literature, 
Psychology was given an independent place Recognising this, 
the International Psychological Congress at Munich, in 1896, 
appointed an English committee to do what they could to 
further the scheme in the name of the Congress. Following this. 
Dr G F Stout, editor of Mind , then at Aberdeen, now at 
Oxford, was asked by Prof Michael Foster to prepare a 
schedule for psychology Dr Stout sought the collaboration of 
the present writer, who represented the Psychological Review 
and its auiual catalogue the Psychological hides In the mean¬ 
time, at the suggestion of Prof Foster to the present writer, 
the question had come up in America as to the advisability of 
suspending our Index (which is now common to the Zeitsch f 
Psychologies Berlin, and the Annie Psyckologtqtu % Paris), with 
the preliminary understanding that if the Royal Society 
Catalogue issued an adequate list in psychology, it would 
be advisable to suspend the publication of the Index am) 
support the Catalogue Dr Stout submitted the schedule 
he nad prepared 

After a long period, in which no communication of any kind 
reaches Dr Stout—nor has it yet I—the printed report of the 
conference of last June informs us that psychology has been 
classed under physiology, and the present writer learns from Sir 
M Foster that the psychological schedule is to be cut up—if thi* 
action be finally confirmed by the Royal Society—and fraction* 
of it inserted where place can be found for them under 
physiological headings. 

Understanding that there w still a chance to reconsider this 
action, I venture as one of the joint proprietors and editors of 
the Psychological Index, whose existence 11 In question, and also 
in behalf of the reputation of psychology, to say — 

(1) If this action relegating Psychology to Physiology 1 * 
carried out, the Psychological Index will continue to be issued 
and its subscribers retained 

(2) In that case some action is highly probable on the part 
of the International Congress of Psychologists meeting in Pans 
in the summer, seeing that they endoreml the former coarse ot 
the Royal Society m giving the subject an Independent schedule 
At that congress the representatives of the French and German 
bibliographies mentioned are also to be In conference, with a 
result that may readily be foreseen 

(3) The present writer thinks he represents the competent 
opinion among psychologists in saying that the day is past for 
this sort of Ignoring of the claims of one department of scientific 
knowledge the instance of another. This was amply shown 
by the attitude of psychologists toward Prof Richest Bihliog 
Physiol , in which a similar treatment of psychology is carried out 
by one who attends psychological congresses and allows 
himself to be made prominent Tn them It is interesting to 
know that Prof Richet has been an active member of the Royal 
Society Conference 

Psychology Is knowledge °f the mind, not ot the body— 
whatever method it may adopt to solve its peculiar problems— 
and to class It under physiology is about a# reasonable as to 
class it under cheese— on the ground that cheese is sometimes 
green, green is a colour, and colour it a mental state 1 

It may be added that no criticism of the Royal Society 
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Committee is Intended \ but it li to be 
to its original clasrification J 

Oxford, December iS 


ped it will adhere 
ark Baldwin. 


The Stockholm Fisheries Conferencs and British 
Fishery Investigations 

From Mr H M Kyle's letter in your issue of December 14, 
it u clear that he Is ignorant of the present position of the 
British Government with regard to fishery investigations. The 
great obstacle in the way of such investigations, as every one 
who has taken any part whatever in their organisation is aware, 
has always been the want of adequate funds to carry on the 
researches. The Investigations, if properly conducted, are very 
expensive, involving not only the employment of highly-tnuned 
naturalists, but also the equipment 0} laboratories on snore and 
of sea going ships capable of visiting the fishing grounds The 
latter item Is so costly, that no vessel capable of keeping the sea 
has ) et been systematically employed for scientific fishery work 
in British waters. 

On account of the expense, there ts Uttle likelihood of 
investigations upon an adrouate scale being attempted without 
the use of public money This is recognised by the Govern 
ment, and money has been spent by H M Treasury for biological 
and fishery researches In three different directions. In England 
the Marine Biological Association of the United Kingdom, 
which was started by private effort in order to promote 
(to use Prof Huxley's words) “researches leading to the 
improvement of zoological and botanical science, and to an 
increase of our knowledge as regards the food, life conditions 
and habits of British food fishes and molluscs," received in 1865 
a Government grant of $000/ towards the cost of the erection 
of the first laboratory at Plymouth, and has since received an 
annual grant, which from 1892 has been 1000/ Altogether 
some 13,000 1 of Government money has been spent, in addition 
to an equal amount derived from private sources. 

In Scotland the fishery Board receives from the public funds 
a yearly sum for scientific investigations which amounts, I 
believe, to about 3000/ , whilst in Ireland a single sum of 
2,500/ has recently been granted to assist the fishery investiga¬ 
tions of the Royal Dublin Society 

We may now examine in more detail the position of each of 
the three bodies entrusted by the Government with the ex 
penditure of money for fishery work in England, Scotland, and 
Ireland respectively 

At the time of the foundation of the Marine Biological 
Association, the Government, in making the first grant of money, 
placed upon the Association the responsibility of doing for 
England work of the kind done in Scotland by the scientific 
department of the Fishery Board Encouraged by the support 
received from public nod private sources, the Association pro 
ceeded to lay down the necessary machinery for carrying out 
both scientific and economic work, and a sum of 12,000/ was 
wpent m building and equipping the laboratory at Plymouth as 
a first step in that direction 

The foundations of the Aswciation were laid upon a liberal 
scale, involving the expenditure of a considerable capital, but 
the superstructure remained to be built The subsequent yearly 
financial rapport was not on a scale commensurate with that 
given to the Association on its foundation, and it has never been 
possible to make full use of the machinery provided By far 
the greater portion of the income of the Association is neces 
•wily devoted to expenses of establishment and organisation, 
and only a small sum remains for the employment of naturalists 
to conduct investigations. The funds nave never reached a 
figure which would render the maintenance of a sea-going vessel 
with which to reach the fishing grounds a question which could 
lie practically considered Having regard to the money at its 
disposal, the Association may fairly claim to have produced a 
body of work which in quality will compare with that done by 
any similar organisation elsewhere It must not be supposed, 
however, that one man can produce the work of six, and it has 
never been possible to employ at Plymouth more than one 
naturalist devoting his attention to fishery work 

When, five yean ago, the Council aid me the honour of 
appointing me to the executive office of the Amodaticm, f under 
took the duties of the post knowing that the justification for the 
yearly expenditure in maintaining the Laboratory in a slate of 
efficiency lay, not in the amount of work which could be im 
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mediately produced, but in the fact that a solid foundation had 
been laid, which was capable, with an increased income, of 
producing a very large amount of valuable work Further 
experience has confirmed this view, and I have also been forced 
to admit, perhaps reluctantly, that the only practical method by 
which the Decenary increase of income can be obtained is by 
the development, on the part of the Government, of the fishery 
branch of the work Tnat the work of the Association was 
never intended to be confined to what can be done at Plymouth 
is shown not only by its name and the avowed objects of us 
promoters, but also by the fact that for a number of years the 
Association maintained a naturalist and kept open a laboratory 
at Grimsby for the study of North Sea fisheries. The investiga¬ 
tions mode by Mr Holt and Mr Cunningham in this connection 
will, in usefulness, rank with the best fishery work which hat 
been done in the North Sea, and it was due only to lack of 
funds that these Investigations could not be continued. 

Turning now to the Scottish Fishery Board, it will be ad¬ 
mitted that, so far as its scientific investigations are concerned, 
a similar condition of things exists, in a less pronounced degree, 
h or years an urgent appeal for a steamer capable of keeping the 
sea has been a constantly recurring feature in the Reports of 
the Board, and the scientific superintendent will be the first to 
agree with me w saying that the scientific staff is by no means 
numerically strong enough to carry out the investigations upon 
the scale which their importance and difficulty demand 

In Ireland, where the Royal Dublin Society ts working in 
close connection with the fishery inspectors, and 1* supported by 
Government money, it has also been impossible to provide a 
proper vessel, and Mr Molt is working single-handed, except 
for occasional volunteer help, although he has accommodation 
for a number of naturalists. 

All past experience has shown that the British Government is 
very reluctant to spend money upon scientific investigations of 
any kind, and at tne present lime it is practically certain that 
any increased expenditure in this direction will be limited In 
amount It is of the utmost importance that what money is 
spent should be put to the best possible use Under the cir¬ 
cumstances described, and considering the amount of public 
money which has already been expended on organisations and 
establishments, all of which are awaiting development to pro¬ 
duce their full return of work, I cannot see any justification for 
asking the Government, os a next step, to provide a considerable 
sum for a new organisation with a new laboratory, which to 
judge by all that has happened in the past would soon find itself 
as unable as Its predecessors to adequately carry out its schemes, 
from the want of proper financial support 

The first demand should be for such a slight reorganisation of 
existing bodies as will bring them into working contact, a re¬ 
arrangement which coaid be brought about with little if any 
increase of expenditure, and a proper provision of ships and 
naturalists for carrying out the investigations. When this has 
been obtained the co ordination of British investigations with 
those of neighbouring countries will be a matter of no great 
difficulty, and one which, in my opinion, can be carried out 
with no such expenditure for organisation as that suggested by 
the Stockholm Conference 

As Mr Kyle has seen fit to introduce matters of a somewhat 
personal nature into his letter, I may, perhaps, be permitted to 
say that I make no pretence whatever of being a specialist in 
fishery investigation, my scientific work having for the most 
part lain in other directions, nor is it my Intention to attempt to 
alter this condition of things. Should the Government see fit to 
largely develop the work of the Marine Biological Association 
on the lines I nave indicated, I fully realise that they will wish 
to have in the executive post a specialist in fishery matters, and 
this ts an eventuality which I am prepared to meet I should 
also add that the opinions expressed in this letter are entirely of 
a personal nature, and I am quite unaware whether or not they 
would be shared by a majority of the members of the Council of 
theAmociation, E J Alien 

The Laboratory, Plymouth, December 16, 1899 


Dr W Kobelt and the Mediterranean Fauna. 

The second part of Dr W Kobelt > s“Sludien zur Zoogeogra 
phie ” has been In my hands since its issue, viz , about a year ago, 
and I have had ample time to become fatly acquainted with ita 
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men is And m defects The subject is one which ha* a singular 
interest to me, for I have been working out the fauna of Italy 
and Its dependent seas, especially in relation to Verlebrela, for 
the last five and twenty years, and have formed a collection in 
which about 38,000 specimens (35,000 being fish) represent the 
vertebrate fauna of Italy and the seas which surround it I soon 
found that although sirong in Mollusca, Dr Kobelt was weak 
in the knowledge of other claases of animals, and that along 
with solid fact"' his book also contains a number of grave 
inaccuracies. Now I am very busy, and find that life is far too 
short to allow the waste of time caused by polemics, I usually, 
therefore, avoid them, and should certainly have passed over 
Dr Kobelt’s errors and omissions bad not your reviewer's 
remarks in No. 1570 of Nature (page 99) rendered it impera 
tive that I also should ask you to allow me to make a few 
remarks. Nature has now fully undertaken the noble task of 
keeping scientific Investigators up to the mark as regards the 
general progress of knowledge, and it is not fair that it should 
unwittingly propagate error Now of ihe several chapters of 
I)r W Kobeli s book, the poorest and the worst is by for the 
one (viertes A apt! el) which he has devoted to “Das Muielmcer," 
the classic ground of the renowned labours of Edward Forbes 
and of so many before and after him How ever could a (merman 
living in the land of bookworms and paiient labourers in biblio 
graphy write such a chapter, and come amongst other incorrect and 
incongruous conclusions, to that pyramidal error that the abyssal 
parts of the Mediterranean arc azoic ? Good und learned Dr 
Carpenter said something similar about twenty years ago, after 
(he fruitless dredgings of the Porruptne and Shearwater, but he 
lived to know that he had been mistaken, and we discussed the 
\ery subject together at a 'dinner at his own house in June 

It was on August 5, 1881, that 1 sent an express across 
Asmara to Porto Torres, North Sardinia, bearing a letter to the 
editor of Nature in which 1 gave ihe first account of the dis¬ 
covery of typical representatives of the North Atlantic deep sea 
fauna in the abyssal area off North west Sardinia, on I hat occasion 
specimens of MycheUs (Willemrciw), Brmnga and Hyabnema 
had .been secured with the trawl (Nature, August 18, 1881, p 
JjS). » A few days laier, from depths between 3000 and 1500 
metres; I got two new forms of Macrund fishes, so character 
folio of the abyssal fauna, viz , ChaJinnra tnediteriwua and 
Hymmoctphalns itahcm , of the former ihe two specimens then 
caught arc as yet the only one* known This was the first 
deep*sea campaign of uie Washington, we were all new to such 
work, and yet? a lew weeks later, at the meeting of ihe Third 
International Geographical Congress at Venice, I was able 10 
lay‘before the savants there assembled a preliminary report, in 
Which the existence of a deep sea fauna in the Mediterranean, 
similar to that of the 'North Atlantic, but evidently with some 
special feature!,'was* fully proven Our greatest depth was then 
361(4 m 4 tres, between Sardinia and Sicily , 1 hence we dredged 
up fourteen living animals an Anomourous Decapod, an 
Annelid, and several singular small Hololhuroida, as yet un 
studied The two following summers, about a month each 
year, were dedicated to tlialassographic researches In ihe Medi 
terranean by the Italian man of war Washington, but the trawl 
was hardly e\er used at (he greater depths. The authorities of 
the navy, and I am sorry to add also those of the Lincei, appeared 
to have lost all interest in that fertile field of research Yean 
afar, a little deep-sea trawling was done by the Austrians round 1 
about Crete, they got some good abyssal*, amongst which 
Baihypterqts, the singular lentacled fish , they also found the 
greatest depth yet recorded In the Mediterranean, over 4000 
metres. The enlightened Prince of Monaco has also given 
a trial to some of his wonderful deep-sea traps, always with 
good results, but his systematic abyssal researches have all been 
outiide our “ Mlttelmeer" hitherto 

I have never lost any opportunity since 1881 of doing my 
level best to pronrte the continuance of those thalaasographic 
and especially abjShl researches, which had been so welf begun 
by the Washington, my last appeal was made to the Third 
Italian Geographical Congress, which met at Florence last 
year, my proposals were adopted unanimously in the proper 
section, ana I am beginning to hope that they may soon nave a 
practical result 

1 have not the slightest doubt that the abysnl fauna of the 
Mediterranean is a rich one, in which not a few novelties will 
turn up I have already in my Italian collection about seventy 
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species of typical abyssal fish—Elasmobnncbs and Teleostei— 
and have, besides those already mentioned, described some very 
singular forms hitherto unknown, and apparently peculiar, such 
it Bathophthss and Eretmophorus 
After all this you will admit that it is rather sad to read in 
Nature of November 30, 1899, tlut 11 the Mediterranean, as u 
well known, sinks in places to profoundly abyssal depths; the 
actually greatest depth appears to be 4400 metres, but here no 
living organisms have been found It is purely azoic, the 
reason lor the want of life is, according to the author, the want 
of oxygen and the abundance of carbonic acid " I should like 
to see the above assertion proved 
I may add that Dr Kobelt, who is a specialist in Malacolog), 
appears to be unacquainted with the abyssal molluscs which I 
dredged up from great depths m the Mediterranean, and which 
were described (several as new) shortly after by my lamented 
friend, J Gwyn Jeffreys. And at p. 105 of his book he saya 
that Nephrops norveguus is not found in the Mediterranean 
Now in 1881 I dredged up specimens from depths of 765-823 
metres, in that sea, off the west end uf Sicily 
Dr Kobelt has a grim way of disposing of the Cetacea of ihe 
Mediterranean These arc much better known than he appears to 
be aware, I know positively that thirteen species occur, four 
being Mystaioccti , none are peculiar, and could hardly be ex 
peeled tu present that case, but it is of singular interest that (he 
common porpoise (Phoeatna lommvms) is certainly absent from 
the Mediterranean, and said to be common in the Black Sea. 
Our seal {Ft logins mottachus) is nearly peculiar to the Mediter 
ranean and Adriatic, where Phota vitunua never occurs. TTvs 
hardly looks like “an impoverished gulf of the Atlantic,' as Dr 
Kobelt is pleased to *tylc our “ Mlttelmeer rt as regards 
mammals And, turning to terrestrial mammalia, what of the 
Mediterranean barrier re Muflons (Otns mnstmett) in Corsica 
and Sardinia, Ctnws comcanus, with the same peculiar 
distribution—these mammals are found m a wild condition 
nowhere else—and Cervus dama , wild only in Sardinia ? I will 
allow the Jnuus dandatns as an importation, but hardly as a 
name product of the 14 Rock ” of Gibraltar ! 

Certainly I can hardly commend Dr Kobelt's book to the 
serious student of coo geography ; and I cannot help a bitter re 
flection when I come to compare mentally the favourable review 
it has had m these pages, where a few weeks earlier a volume, 
of which one of the cu-authon may be styled the father of zoo 
geography, and Is emphatically one of the most meritorious of 
England's zoologists, was treated in a very different style (vide 
Nature, No 1549, vol lx., p 217) 

Hbvry H Gigliou 
Royal Zoological Museum, Florence, 

December 8,1899 


Prok Gigi ioi 1 appears to blame me for a too favourable 
review of Dr Kobelt’s recent book In that review I pointed 
out some errors, as I thought, of inference as well as of omission , 
[still think however that Dr Kobelt has produced An usefully 
elaborate and painstaking work, and therefore beg for a short 
space wherein to reply to such of Dr Giglioll’s criticisms as 
affect my own review 

I)r Gig 110I1 justly comments upon the fact that many deep- 
sea animals have been dredged in the Mediterranean But, as 
I understand him, Dr Kobelt does not deny this, be merely 
observes that the abyssal fount of tbe Mediterranean is not 
special to that sea. Dr Glglioli himself remarks upon the 
occurrence of “typical representatives of tbe North Atlantic 
deep sea fauna," which is in accord with what Dr Kobelt says. 
That there are some forms peculiar to the Mediterranean does 
not necessarily invalidate the justice of Dr Kobelt's generalisa¬ 
tion I do not read Dr Kobelt as wing that "tne abyssal 
parti of the Mediterranean are azoic.” How could I, considering 
that he gives (p. 115) two lists of deejMca Mollusca? I under¬ 
stood him to mean that one particular locality of 4400 metres 
in depth happened to be so In this matter I simply referred 
to Dt Kobelt’s statement I neither dissented nor assented. 
Dr Gigtioli is no doubt right in asserting that the whales of the 
Mediterranean are not only not peculiar bat could not be 
cspected to be. But if tbe number with which be is acquainted 
(13) repieaent the entire Cetacean fauna of that sea, then Dr. 
Kobelt U most emphatically right In Speaking of it as an Im¬ 
poverished gulf of the Atlantic The Reviewer. 
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THE ECLIPSE EXPEDITION A T VIZIADURG 

I 

S O much of the material acquired to science by the 
obaervationi of the last total eclipse of the sun in 
India has now been published by the Royal and other 
Societies, that 1 now propose to give in the columns of 
Naturk a connected account of the work done and 
arrangements adopted at Viziadurg 
Four of us left London in the RMS Lusitania on 
December 10, 1897, and that vessel reached Colombo on 
January 4, 1898 As We steamed into the harbour, about 
1 am on the 4th, the first ship »e passed was Her 
Ma|esty*s ship Melpomene, many lighted, white painted, 
her hull appearing phosphorescent in the dark night 
Long before the Lusitania was moored, Lieut Colbeck, 
R N , of the Melpomene , and an officer of the Customs 
Department were on board, and 9uch complete arrange 
ments had been made that a few minutes after the mails 


We left Colombo at 5pm on the same day On the 
morning of the 51b (Wednesday) we sighted Cape 
Comonn, and in the early evening I explained, by means 
of lantern slides thrown on a screen under the bridge 
by an eighty candle glow lamp, the kind of work done 
during an eclipse, and how tne ship's compan> of the 
Volage had organised themselves in 1896 When my 
talk was over, Captain Batten called for volunteers. To 
my delight and astonishment, and 1 must say rather 
alarm, about 120 officers and men at once stepped for¬ 
ward Now that, of course, meant incessant school till 
the ipoment of the eclipse However, we were all quite 
prepared for it althougn it wa9 evident that the Eclipse 
party of three had their work cut out for them 
Tne next delightful thing I found was that three or 
four of the officers of the ship were just as competent to 
give instructions on the various lines of work to be at 
tempted as my assistants and myself were, 50 that the 
teaching was put into a very big commission 
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had been put into one lighter, the instruments, which had 
been brought on deck the day before, were being delicately 
handled into another There was therefore no sleep for 
any of us that night, and early in the morning Captain 
Chisholm-Batten, R N, of the Melpomene , came on 
board. Shortly afterwards the eclipse party, with all their 
gear, were transferred from the mail steamer, after taking 
leave of Captain Veale and his officers, to the cruiser 
It did not require a keen observer to find out, after a 
very short time on board, that the Melpomenes had made 
up their minds to emulate the doings of their comrades on 
the Volagt % in connection with the Varanger Fjord 
eclipse of August 1896, and alio that this was m part due 
to the keen lpterest taken by Captain Chisholm Batten in 
all things scientific. He very soon put exactly the same 
question to me that Captain King-Hall had deme, two 
years before on the Volage ,, and I gave bun the same 
reply He said, H If you will explain to the ship’s 
company what is wanted I will call for volunteers, and 
then we will tee what can be done." 1 did as I was told 
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This was an intensely interesting day to me, for while 
arrangements for the eclipse of 1898 were thus advancing, 
the Melpomene was following the sea-track of the flag¬ 
ship Glasgow, which carried the expedition of 1871 
C anna mo re was first passed, and later on Baikul, where 
my station was seven and twenty years ago Heigh ho I 
Why is one not always young and full of energy, and 
why should the power of doing dwindle as one knows 
better what to do ? But that is another story 
We began our drills the same night An important 
part of the work was to get an idea of the outlines of the 
corona, and for that purpose 1 had taken out several 
discs which would hide (he more luminous lower parts of 
it in order to shield the observers 1 eyes, so that they 
would be in the best possible position to note the delicate 
tracery outside In addition to that, a large party had 
volunteered for drawing the corona, so we started draw¬ 
ing cbntpetmons , we had marks for form and for colour 
hr the corona For this purpose the chip rigged up a 
magic-lantern by fneans of one of the incandescent 
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lights We found a capital screen on deck in the shape 
of one of the casings f drawings and photographs 
(coloured) of the corona were thrown on the screen and 
copied under eclipse conditions. What do 1 mean by 
eclipse conditions ? 1 mean this experience shows that 

when the eclipse begins you must tell everybody how 
many seconds are left, otherwise they will lose time by 
trying to find out for themselves , if the eclipse is going 
to last 170 seconds, at the instant of totality we tell them 
so. After ro seconds we say, “You have 160 seconds 
more " , after 20 seconds we tell them they have 150 
seconds more, and so on, in as encouraging a way as we 
can We adopted this plan in our practising 

The next thing which delighted me was, that not only 
was every rating in the ship represented two or three 
times over m the volunteers, but that almost all the men 
who volunteered to make these drawings had colour 
boxes. Where they get them from I do not know, but 
colour boxes they had In the examination we gave 10 
marks for colour and 10 for form , several of them got 
id out of a possible 20 marks 1 mention that because 
it gives an idea of the thoroughness with which every 
part of the work was done. 

It was a little over a day's run from Baikul to Vizia- 
durg, where, on the 7th f Captain Batten, after a fine 
sweep into the bay, chose his station at 3 p.m. navy 
fashion, that is, pilotless, over the anchor shown on the 
chart Soon after this the native pilot, in a boat which 
had hugged the southern shore, and had, perhaps, for 
this reason been unnoticed in spite of a tattered blue 
ensign with a lion in one of the comers, came on board, 
and after him a boat full of gorgeously-apparelled native 
officials accompanying Mr Bomanji, Collector of the 
district of Ratnagin, in which Vmadurg is situated, 
among them an overseer of the Public Works Depart¬ 
ment. who was on the Bpot in charge of some most 
excellent masons and carpenters, picked men from 
Ratnagin as we later ascertained, and plenty of material for 
the construction of the necessary concrete bases and huts 

Mr Bomanji came on board to report the arrangements 
which had been made for the expedition by the Govern¬ 
ment of India. As these were not quite completed, it 
was necessary for the first few days to return to the ship 
every evening, but afterwards Mr Fowler, Dr Lockyer, 
and myself took up our quarters at the Dak bungalow 
inside the fort, close to the instruments Meals were 
provided at the Collector's camp, which was also inside 
the fort 

A party was landed at the fort on the afternoon of our 
arrival, Saturday, January 8, to inspect the site suggested 
by Mr Bomanji, and it was at once evident that it 
would satisfy all requirements, provided the fluctuations 
of temperature of the great masses of masonry composing 
the fort had no disturbing influence on the steadiness of 
the air In order to investigate this point a 3! inch 
telescope was set up, and observations of the surround¬ 
ing landscape, and, at dusk, of various stars, were mode, 
from which it appeared that the atmosphere was suffi¬ 
ciently steady for the observations 

We found a considerable number of coolies was also 
present to do such work as carrying packing cases, saw¬ 
ing wood, clearing the camp, &c. 

In the fort was also a police guard tent from Ratnagin 
The camp was watched both by day and night so effec¬ 
tively by them *fhat no damage to any instrument was 
reported ( m 

Description of Vtxiadurg 

Viziadurg, we found, is practically concentrated in its 
fort A former collector of the district, Mr Sinclair, had 
been good enough to send me a photograph of it On 
landing, after the collector’s visit, we found that the real 
thing is certainly far more extensive than the photograph 
suggested, and more than this, the building and its 
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history are both of very high interest The fort dates 
from the fourteenth century, out it was much strengthened 
in the sixteenth, when the towers and triple walls. the 
well-preserved ruins of which now encircle it, were added. 
These towers number twenty seven ; they nse to 100 
feet, and, like the massive walls, are built of large blocks 
of stone, now coloured dark red, and almost black in 
places The walls enclose about twenty acres, and within 
this space are habitable buildings, two wells, and a water 
reservoir, formerly lined with lead at the bottom and to 
about 10 feet up the sides, larger than the largest of the 
celebrated tanks at Aden From the beginning of the 
sixteenth century the fort was the headquarters of piracy 
in the Indian seas Kanhoji Angna, the admiral of the 
Maratha fleet, became a renowned corsair, and at bis 
death was ably succeeded by his son, Julaji Angna. 
These gentlemen seemed to have had it all their own 
way They respected no flag, captured many ships, 
sacked the coast towns, and, worst of all, repelled several 
expeditions sent against them by the English, Portu¬ 
guese and Dutch Julaji only finally surrendered in 1 755 
to a force of twelve men-of-war with some forty small 
native armed vessels, commanded by Admiral Watson, 
supported on land by an army of eight hundred European 
and six hundred native troops, under Lieut -Colonel 
(afterwards Lord) Clive Angria’s fleet was destroyed, 
fifteen hundred prisoners were taken, and eight Euro¬ 
peans rescued Two hundred and fifty cannon and 
eight brass mortars were found, and besides, stores and 
veUuables worth 125,000/ After this the fort came under 
the Peshwa’s government, and his admiral, Anandrav 
Dhulop, establishing himself therein, commenced a suc¬ 
cessful career, enriched himself, and added much to 
piratical science, until finally the British took possession 
of the district in 1818 

If the final cause of the pirates of Viziadurg was, as it 
seems to have been, the formation of an Eclipse camp, 
even to providing unexpended bombs for dock weights, 
the fact that they built the fort exactly where it is, com 
manding a harbour finer than that familiar to their-to-be 
confreres of Penzance,was evidently also connected with the 

resent visit of the Melpomene Equally sheltered from the 

ercest blasts of both the south-west and north-east mon¬ 
soons, the anchorage is as safe as it is convenient, but 
it must not at once be taken for granted that under these 
conditions the water surface is always smooth The 
goddesses of meteorology have their smaller as well as 
their greater festivals, so that what the monsoons are to 
the year the land and sea breezes are to the day The 
sea breeze sets in about noon with marvellous regularity, 
and is at its height about sun-down , as the night ad 
vances everything becomes calm, and at ten o’dodc even 
the rattle of the jalousies in the windows of the fort has 
entirely ceased 

Precautions and Preparations 

While considering the desirability of establishing a 
station at Viziadurg, a fnend of great Indian experience 
was loud in bis praises of the Konkan as a health resort 
He expressed ms astonishment that yachtsmen, who 
generally know what is good for them, so constantly 
neglect to spend some winter months on a coast so de¬ 
lightful in many ways Our experiences entirely justified 
my friend's views. Of course, great precautions have to 
be taken when so much work has to be done in the sun , 
but my Baikul experience told me the conditions ore 
much better at Vuiadurg than they are in South Canara. 
The sun’s rays were almost always tempered by a breeze, 
the temperature at 8 a.m. was often about 70 degrees, 
and on shore 85 degrees was reached later on in the 
day. 

Next morning, Sunday, January 9, the instruments were 
landed absolutely without the slightest difficulty. Wkh 
reference to this a few words may be said concerning the 
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preparations for an Eclipse Expedition, since few 
people have any idea of the labour involved or of the 
precautions to be taken In the first place, all the 
instruments to be taken out 
must be adjusted for the place 
chosen for observation , that is, 
the so-called “ Polar axis,” on 
which each instrument turns, 
must be directed to the position 
which will be occupied by the 
pole star at the Eclipse station 
Thus, while in London the axis 
points in a direction of 5 de¬ 
grees from the horizontal, in India 
this direction was about i6| de¬ 
grees The instruments must 
then be made to work under these 
new conditions, and each position 
of all the optical portions which 
produces the best results must be 
marked most carefully, either by 
screwing down or by lines of white 
paint, so that each can be exactly 
replaced at the station. Then 
comes the taking down and 
packing On this point I got a 
lesson in 1882 at Siout, in Egypt, 
which 1 shall never forget It 
was a question of getting a stand, 
weighing about 3 cwt, of an 
equatorial telescope into the Khe¬ 
dive’s yacht There was no tackle, 
and the thing was got on board by 
the Egyptian authorities dogging 
a giant Soudanese up a plank 
with the stand on his back. Since 
then, in all the expeditions I have 
had to do with, all stands have 
been built upon the spot by filling 
a wooden and paper model with 
concrete , and, further, no pack¬ 
ing case has weighed more than 
601b. , this enormously simplifies 
boat service. All mirrors and 
plates must be hermetically sealed 
up, parts of different instruments 
must not be mixed together in 
the packing cases, all cases 
containing pieces of the same 
instrument must have the same 
index letter As a result of this 
system we took to Viziadurg 
eighty cases, on which the skilled 
packers employed at the South 
Kensington Museum extended 
infinite care , they were all small 
and numbered and lettered, so 
that they could be easily landed 
the moment the sites for the 
several instruments were settled 
The local labourers, under the 
efficient superintendence of the 7 
Public Works Department, had 
no difficulty in sorting the cases 
It was important to erect the 
huts as soon as possible, not only 
to shelter the instruments but the 
observers from the sun Among 
the precautions taken in the camp 
I may mention that 10-feet square 
screens of excellent matting made 
locally and stiffened with bamboo were temporarily erected 
to the sunward of every working party, both at mot mug 
and evening When it was necessary to go on with the 
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1 work at mid-day, the same screens were supported over 
I the workers by bamboos As each instrument was 
erected it was permanently protected in the same manner 
1 With these precautions, and with 

such a climate, no one was sick 
The concrete pillars for the 
instruments were begun the day 
we landed The men were 
brought on shore in the early 
morning in order to do the drills 
and erect the various instruments 
and all sorts of other work which 
turned up , but we had to knock 
off in the middle of the day in 
consequence of the extreme heat 
It was very convenient for us that 
the Melpomene could he at such 
a short distance from the camp 
that it did not take more than a 
quarter of an hour for the various 
parties to get to work A signal 
station was at once established, 
so that, as at K10 in I,apUnd, we 
could at once communicate with 
the ship in case anything were 
wanted 

In camp the work was incessant 
from sunrise to midnight, exclud¬ 
ing the break in the middle of 
the day 

The instruments were set up 
as soon as their bases were ready 
Mr howler and Dr Lockyer 
were enabled to report all the 
fixed instruments and huts, eight 
in number, erected and all but 
the final adjustments made after 
six days’ work. Constant clear 
skies enabled all the adjustments 
to be made without difficulty, and 
by January 17 all the instruments 
were ready. 

Lift on Shore 

It became necessary on Tues¬ 
day, January 11, to transfer our 
quarters from the ship to the 
shore, as the erection of the in¬ 
struments was by that time ad¬ 
vanced to such a stage that it 
was possible to test the various 
adjustments by observations of 
stars 1 his change of front was 
accompanied by some difficulty, 
for many telegrams had been 
received telling us, now that this, 
now that that, was the shore ar¬ 
rangement which had been ap 
proved by the authorities, in one 
c.iseof the Supreme Government, 
in the other of the Government 
of Bombay The officials of the 
Bombay Government, in spite of 
letter from home of old date 
stating the exact opposite, were 
firmly convinced that indepen 
dently of the supply of material 
for huts, the organisation of the 
camp and all the astronomical 
night-work on shore was a ques¬ 
tion of a tiffin basket, that it 
was rather exhilarating than otherwise in the climate of 
India to remain on shore with the aforesaid basket till 
one o’clock in the morning, and reach it again at sunrise 
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They were also of opinion that a man of war of some 
three thousand tons could lie practically alongside the 
fort, that there was sleeping and other accommodation 
in a third class cruiser for any number of shore hands f 
nnd finally, that it was open to anybody to walk on board 
and claim it 

The phantasmagoria of telegrams ceased on Saturday, 
and Captain Batten, who had insisted on sending his 
steward on shore to look after us, was no v no longer de¬ 
pendent on the wardroom mess for his meals* As we had 
no sen ants and could not get any, he sent two Seedie 
boys to look after us and see to the lamps at night, which 
they did most satisfactorily I was once more in the land 
of pantomime, and again came to the conclusion that 
after all spoken language may be a needless survival 
The Collector, camping out some little distance away 
from the observatory, was now our host, and we had to 
thank him for unceasing forethought and kindness. We 
lunched and dined with him, and he supplied me with 
an interpreter, which facilitated matters greatly 

It took us some time to get through all Customs for 
mahtics, and the differencebetween Ceylon and Bombay 
methods we found curious At Colombo, before the Lust 
tawa had come to her moorings, Mr Halliday, an officer 
of the Customs Department, came on board with a letter 
from Mr Lionel F I ee, the pnncipal Collector of Cus 
toms, offering all possible assistance m landing and 
trans shipping baggage and instruments The Bombay 
officials were evidently of the opinion that the Melpomene , 
instead of coming from her station at Calcutta, had 
arrived straight from home full of contraband The 
local official followed me round the camp with a bundle 
of forms, until at last, in despair, I informed him that, 
to my regret, 1 did not know the precise value of each 
article of wearing apparel brought out, but that all 
trunks could be opened for inspection on landing, and 
1 would make any payment he might demand 

Our quarters in the fort were not without interest 
They were in a building much more modem than the fort 
itself, and consisted of two rooms and a verandah on the 
first floor, approached by external stone steps The 
ground floor, a little below the general level, we de¬ 
voted to a dark room and a general store-room for the 
more delicate parts of the instrumental equipment In 
each of the upper rooms, which were white-washed, 
with sanded floors, there was a bedstead, a chair and 
a tub , and after all, what more does one really want ? 

I should add that there was also a looking-glass of much 
more gorgeous make, which did good service by 
blocking a door of which the fastening had given way 
Further, in one of the bed-rooms there was a small table, 
now used for gastronomic and now for astronomic pur¬ 
poses. But the real furniture, both of rooms and 
verandah, were the pictures on, or rather in its walls 
l mean the views from the windows when the jalousies 
were opened, especially some little time before sunrise 
and after sunset I have never seen such effects of 
gorgeous, indescribable colours Why wa9 Lippmann not 
there to catch these colours, unknown in Europe—the 
fierce contrasts between the water and the land, between 
tbe beautiful river valley and the open sea, between the 
hard outlines of the gloomy ramparts below and the 
delicate landscapes which seem to float above them in 
the gloaming , and, finally, between the pure white of the 
Melpomene and the blue water on which she floated—a 
blue which at certain times of the day put the blue of 
tbe Mediterranean into the shade 1 
Of mosquitoes there were none, indeed, the absence of 
insect life was remarkable , of snakes tv e saw few, though 
the region has a very bad reputation, so bad that in 1876 
the sum of 441 L was expended in killing 141,00a Of 
course, precautions were taken Dr .Lauder Brunton 
and Prof Fraser were good enough to provide me with 
the latest things in remedies, including serum anil • 
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veneu j, which I handed over to Dr Nolan, who posted 
up full instructions as to their use , but as this is a matter 
where prevention is better than cure, leggings by day 
and lamps by night were used by everybody 

And now a few words about the growth of the camp 
The flrst shelter erected was for the use of the signal¬ 
men, for one of the guiding principles has been that no 
one need work in the sun unless he likes, and at the very 
first it was necessary that there should be signalmen to 
connect the camp with the ship In relation to this first 
shelter^ an idiosyncrasy of the blue jacket, Which I had 
a previous opportunity of studying at K16, came out 
On landing in the morning I founa this shelter already 
christened Flaggies Villa 11 , the sailors on the staff of 
the other instruments were not going to be outdone, and 
as their shelters went up one got the idea of a village 
fair, for each earned a sign as 1 have previously men¬ 
tioned the 6 inch equatonal, of which Prof Pedler 
arrived to take charge on the 13th, was the “ Town Hall" , 
the 9 inch prismatic camera lived in " Mainsail Hall" , 
the 6-inch prismatic camera under Mr Fowler's charge 
was accommodated in the "Central Hotel." >°The very 
much occupied hut which covered the coelostat and the in¬ 
struments which it feeds with light, that is, the integrating 
spectroscope and the two coronagraphs, was named the 
" Empire Palace " The whole fort was named “ Batten's 
Camp,” and the wall on which the discs were placed was 
called the "Common Hard"—the ship hailed from Ports 
mouth—and so on In three or four days there was not 
a place which had not a name, and a Very good name 
too 

The Lectures and Drills 

The lectures went on steadily from January 5 to 17 
They were given by many of the ship's officers as well 
as by members of the Expedition. 

The first drills of the work to be done at the chief 
instruments during the eclipse took place on the 13th 
This statement, perhaps, requires some explanation 
When a large instrument is brought out so great a dTS 
tance to observe a fleeting phenomenon it is natural to 
tiy and get out of it the greatest possible amount of 
work To secure this the greatest possible division of 
labour is the first and indeed the chief requirement* 
Tins means that many heads and hands must be employed 
in each of the operations necessary, and this spells drill, 
unceasing drill 

Now, if this crowd does not work together without 
the slightest hitch, failure is certain I do not think 1 
I need say more as to the necessity for constant drill, 
but with regard to the complete operations something 
more than drill is necessary With about rao observers 
and helpers, on the principle of cutting the coat accord¬ 
ing to ine cloth, a pretty large programme is permissible 
When once this is settled, ana the volunteers have 
selected a branch of the work in which they think they 
can render most efficient help, instruction as to the 
special points mu9t be imparted This was done without 
stint and almost entirely oy the officers, and with such a 
will and skill that my own superfluity on the stage 
became increasingly obvious day by day While this 
set one thinking in one direction along lines not untinged 
with regrets, in another there was great cause for 
rejoicing, for it will be a grand day for solar physics 
when the observations of eclipses will be among the 
recognised duties of a ship, such as the present one, on 
the station with a sufficient crew to tackle it 

While the instruments were being set up, one of tbe 
chief things accomplished was to organise the whole 
effort, so that when things were ready everybody could 
work together As the number of volunteers was so 
large, I pointed out to Captain Batten, who had volun 
teered to aid in a special branch of the work, the 
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importance of his taking charge of the whole camp and 
giving fill the necessary orders for conducting the opera 
cions during the general rehearsals and the eclipse it 
self He eventually agreed to this, and the procedure 
and time signals were arranged between us lo me, an 
old eclipser, it was a beautiful thing shortly afterwards 
to see the splendid drill commented in eclipse form, along 
all lines, going on to the sound of the bugle 

It was found that with such a large number of volunteers 
we could practically undertake almost every kind of work 
which had ever been attempted during an eclipse The 1 
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Commander*hlp (KCB) of the Older of the Bath, and 
Major General Festlng has been created a Companion of the 
same Order (C B ) Dr Paine Manson, medical adw*cr to 
the Colonial Office, has been appointed a Companion of ihe 
Order of St Michael and St George (CMC) 

A WRi l A n ended meeting of the members of the Paleeonin 
graphical and Ray Societies was held at the Geological Society's 
Apartments, Burlington House, on Tuesday, December 19, the 
Rt Hon. Sir John Lubbock, Bart , M P , President of the Ray 
Society, in the chair The object of the joint meeting was to 
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observers were divided into twent>-two groups, each in 
charge of a responsible person 
The groups of observers were as follows — 


(1) Time. 

(а) 6-lnch prismatic earners 

(3) 9-inch it 

(4) Integrating spectro 
•cope 

(5) 6 Inch equatorial 

(б) Coronagraph 

( 7 ) 

(8) Sketches of corona with 
out discs. 

(9) 3| inch equatorial 

(10) Observations on stars. 

(u) Shadow bands. 

(1 a) Meteorological obser 
rations. 


(13) Hand spectroscopes 

(14) Prisms for nogs. 

I <15) Polanscope 

(16) Landscape colours. 

(17) „ cameras. 

] (18) Shadow phenomena. 

, (19) Klnematograph for 

1 eclipse 

(20) Klnematograph for 
shadow 

(at) Contact observations, 
(aa) Observations on 
natives, animals, &c 


Norman Lockyer 
(To be continued ) » 


NOTES. 

The list of 41 New Year's Honours" includes the following 
names of men distinguished by their scientific attainments — 
The dignity of a peerage has been conferred upon Sir John 
Lubbock, Bart Dr Lauder Brfmton has received the hofiour 
of knighthood. Captain Abney has been promoted to a Knight 
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present In the Rev Pror Wiltshire, the hon sec of bolh the 
above named societies, hit portrait in oils, an illuminated 
address, and a cheque for 13S/ — the balance of the sum sub 
sen bed after defraying expenses—in recognition of the services 
rendered by him to these societies and to palaeontology and 
zoology dunng a period of more than thirty years. The portrait 
was executed by Mis* Atkinson , the illuminated address by Miss 
(j M Woodward Am>ng those present were Dr Henry 
Woodward, F R.S , President of the Paheontographical Society, 
the Kt Rev Bishop Mitchinson, Master of Pembroke, Oxford, 
Prof T Me Kenny Hughes, FR.S, and Prof W J Lewis, the 
Rev R. A Bulten, the Rei G F Whidborne, V P Pal Soc , 
the Rev H H Wmwoud, Dr W T BUnford, F R S , 
Mr John Hopkmson, Prof T Rupert Jones, F R.S , Sir Owen 
Roberts, Dr D H Scott, F R.S , Mr F W Rudler, t G S , 
and Mr A Strahan , many ladies were also present The pre 
sentation address was made by Sir John Lublxjck, and the Rev 
Prof Wiltshire responded Speeches were also made by Dr. 
Woodward, Prof T McKenny Hughes, Rev G 1* Whidbome, 
and the Rev H H Win wood , 13a subscribers took part in 
the testimonial 

A CoNQtfes d'Hlstolre des Sciences will be held in connection 
with the Pans Exhibition As the development of all branches 
of scientific knowledge will be considered, the Congress will be 
of wide Interest Prof Paul Tannery » the president of th* 
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organising committee, and Dr Sicard de Plauzoles 11 the secre¬ 
tary The official address is 10 boulevard Kaspail, Parti. 

Paoi Milne Edwards has been elected vice president of 
the Paris Academy of Sciences for this year 

The eighth Pasteur Institute existing in France was opened 
at Lyons on Monday, the seven others, in order of seniority, 
bung Tans, Algiers, Tunis, Montpellier, Marseilles, Bordeaux 
and Lille In connection with this, the limes points out that 
there are six Institutes in Russia, at St Petersburg, Moscow, 
Samara, Kharkof, Warsaw and Odessa, fi\e in Italy, at 
Bologna, Milan, Naples, Palermo and Turin, and two m 
Austria Hungary, nl Vienna and Budapest , while there are also 
Institutes at Saragova, Malta, Bukhnrctt, Constantinople, 
Aleppo and Tiflis. There are three in North America, at 
New York, Chicngo and Havana, and two in South America, 
at Rio de Janeiro and Buenos A) res 

The important paper which Prof J J Thomson communi 
t cated to the British Association meeting at Dover, on the masses 
| of the 10ns in gases at low pressures, has been published in the 
( December number of the Philosophical Magazine 

Tub ion is now playing such an important part in physical 
investigations that many are anxious to become familiar with 
the work which has brought electrolysis to its present stand- 
'point An interesting article on electrolysis and the theory of 
ions has been communicated to La Revue ties deux Maudes by 
M A, Dastre, in which our readers will find the history of the 
subject fully stated 

Wb regret to see the announcement that Sir James Paget, 
Bart, FR.S, died on Saturday last, at the age of eighty five 

Tub Times states that the Paris Observatory will henceforth 
in all its publications reckon the day from midnight to mid 
night, the hours being numbered from o to 24 This syitem 
of time reckoning has been adopted in our Nautical Almanac 
alnce 1891 

WB team from Science that Dr G A Dorsey, curator of 
anthropology, Field Columbian Museum, accompanied by an 
asnitant and the Rev H U Voth, have gone to the Pueblo of 
OraJbi, Arizona The object of the expedition is to secure 
additional ethnological material for the Museum, to witness the 
winter solstice ceremony just past in order to get suggestions 
for new groups, and also to start a systematic and somewhat 
extended excavation in order to strengthen the archaeological 
exhibit from this interesting region The expenses are covered 
by Mr Stanley R. McCormick, of Chicago, who has placed 
5000 dollars at the disposal of the Museum in addition to the 
10,000 dollars already expended on the Hops. 

The Daily Chreunle recalls that a London paper of the first 
week of 1800 alluded to the then recent hot disputes in France 
and England respecting the beginning of the nineteenth century 
According to the paragraph, the famous Joseph Jfrdme Le 
fnanpus de Lalande, who then occupied the Chair of Astronomy 
in the University of Pans, had taken an active part in the con 
troveny, and he had ponounced in favour of January 1, 1801 
His decision had been generally accepted as correct on both 
aules of the Channel The newspaper referred to remarks 
"The sanryj ridiculous question was agitated in 170a" So does 
history repeat itself 

AT the last meeting of the British Astronomical Association, 
Mr Maunder made a statement with reference to the arrange 
vnents that are being made by the Association for the proposed 
expedition to Spain and Algeria to view the solar eclipse of 
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May 28 Subject to a sufficient munbeT of passages being 
actually taken before January 31, the Royal Mall steamer Tag**, 
or a sister vessel, will be engaged, and will start from South¬ 
ampton on Friday, May 18, at 6 pm , calling at Cadis and 
Alicante, and arriving at Algiers at 6a.m on Thursday, the 
24th The vessel will stay there until after the eclipse, leaving 
at 6a.m on Tuesday the 29th, and calling at Alicante, Gibraltar, 
and Lisbon on the way to Southampton, which will be reached 
at 7 cm on Monday, June 4. It is hoped the members of the 
Association would divide themselves into three groups—those 
observing the eclipse (1) m the interior of Spain , (2) at Alicante 
or neighbourhood, and (3) in Algeria, where the ship will act as 
hotel for those who may wish to u*e it in that capacity 

Under the auspices of the Albany Institute and the Albany 
Historical Art Society, the anniversary of the birth of Prof 
Joseph Henry was celebrated in that city on December 17th. 
In opening the meeting President Colvin paid a glowing 
tribute to Prof Henry The Electrical Remem of New York 
reports him to have remarked —"In 1831 Prof Henry de¬ 
veloped his system of magnetic telegraphy, and within these 
halls (Alhan> Academy) placed a telegraph wire amde in length, 
over which ugnaJs were sounded "by the self same magnet and 
bdl which you will hear to night The telegraph was now a 
reality—he would not patent it Thus herb began a greater 
phase of his character, his unselfishness and his devotion to the 
public welfare We are now brought face to face with that 
noble rature, which as college professor, as director and de¬ 
veloper of SmiLhson's magnificent bequest to the American 
people, ai counsellor of the United States Government in its 
most important scientific and technical works, as a discoverer In 
many branches of science, made him great among our greatest— 
faithful, noble and true " An illustrated account of Henry’s 
work appears in the Scientific American of December 23. 

Prof S W Strati on, of the University of Chicago, has 
recently been appointed Inspector of Standards, Bureau of 
Weights and Measures. In accepting this position (remarks 
Science) Prof Stratton takes immediate charge of the United 
States Office of Weights and Measures at a most opportune time. 
This Office has long had m its custody the national standards of 
leneth and mass, and has done much valuable work for science 
and the arts, which has been the logical outcome of this custody 
Within the last two years the Office has taken up vigorously the 
matter of standards for electrical measurements, has acquired 
apparatus and made special studies, and is now ready to do 
valuable work along that line It is especially well equipped for 
measurements of resistance of the highest degree of accuracy 

The thirty first volume of the Zeitschnft fur physikahsche 
Chemic just issued forms a pleasing novelt) in scientific public 
ation This Jubelband, which is published as a whole and not 
in parts as usual, is dedicated by his pupils to Prof J H van 'l 
Hoff, to celebrate the twenty fifth anniversary of his taking the 
degree of Doctor of Philosophy at the University of Utrecht 
The introduction to the volume, by Prof Ostwald, consists of a 
short biography of the distinguished Dutch Profeaor, and an 
appreciative rhumt of his far-reaching discoveries, together with 
a complete list, compiled by Dr E Cohen, of his published 
researches The authors of all the papers are old students of 
Prof van v t Hoff, and each paper is written in the aothor's own 
language, with the exception of the Polish and Swedish con¬ 
tributors, so that German, English, French and Dutch are 
represented. As there are twenty-six papers in all, it 11 hardly 
possible to give a summary of them here, but the diversity of 
the subjects treated serves to show the many sided originality of 
the author of the modern theory of solution. An excellent 
portrait of Prof van\ Hoff in heliogravure is included m the 
volume. 
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Dr Robert Wallace haa republished as a separate leaflet 
bis letter to the Times of November 29, on the African horse* 
sickness. The disease is a malarial fever produced by a minute 
fungus which grows during the summer on the ihot whether 
in water, on the soil, or as a parasite, is not yet ascertained 
Although not contagious, it is contracted by animals exposed to 
the night air, especially in damp situations The disease ap¬ 
pears annually, but only in certain seasons attains alarming pro 
portions Its serious character may be gleaned from the state 
cnent that some 95 per cent of the animals afflicted succumb. 
And unfortunately no effectual system of inoculation has yet 
been discovered to check its ravages. Certain precautions are, 
however, mentioned, which render hones less likely to be at 
Cacked, and we believe that horses fed on dry fodder, like those 
of the British cavalry, stand a better chance of escape^than 
grass fed animals. 

At a recent meeting of the Society of Arts, Mr F G Aflalo 
read a paper on the necessity for legislative regulation of sea- 
angling. It was urged that angling from piers on the British 
coast resulted in a very appreciable diminution of the numbers of 
certain species of fishes, such spots being favourite feeding 
grounds for fish of several descriptions. It was not that each 
boy that fished did much harm by himself, but the total catch 
by the entire army of boy fishers must be very large indeed 
And there 11 one very strong reason why legislation in regard to 
restoring under need fish to the sea should be enforced 
against the angler rather than against the steam trawler This 
is that while moat of such fish are irretrievably injured by the 
trawler, the majority of those captured by the hook, if carefully 
removed, are little or none the worse for their temporary 
sojourn in the air It is admitted that a large destruction of 
small fish takes place through trawling, but the only remedy 
for this would be to stop the industry altogether On the other 
hand, the return of small fish captured by the hook to the 
water is a comparatively easy matter to enforce The general 
sense of the meeting supported the author’s views. 

The greater portion of the December issue of the Zoologist 
is taken up by the continuation of Mr Distant’s paper on 
mimicry, the illustration of 11 active mimicry” forming the 
subject of this section Among many instructive examples, we 
may call attention to one very curious case Daring the last 
decade gardens in Hamburg have been extensively planted with 
the white leaved variety of the maple, and the common while 1 
butterfly haa now accustomed itself to select that shrub on which 
to settle Had Hamburg been a terra incognita, observes the 
author, there Is little doubt that this practice would have been 
recorded an a striking instance of passive mimicry Although 
not coming under the head of mimicry, we may mention that 
an analogous change of habit is taking place among many 
of the Argentine birds, which formerly built on the ground, 
but, as planting increases, are beginning to nest in trees. 

Wb learn from the U S Monthly WtsUJur Revuw for 
September last, that the important international cloud work 
of the Weather Bureau, on which Prof, F H Bigelow has 
been engaged for several yean, is now completed, and will 
be published in the annual report of that department for 
1&9S-99, It will be remembered that about the middle of 
the year 1896 several meteorological services co-operated in 
taking a series of simultaneous observations on the height and 
motion of the ten standard types of clouds which have been 
defined by the International Cloud Committee, and that the 
observations were continued for at least a year Those 
undertaken by the Weather Bureau were divided into 4wo 
classes (1) Those made by means of two theodolites placed 
at the end of a long base line These give the absolute height, 
velocity, and direction of motion of individual clouds at Wash 
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mgton (2) Those made with nephoscopes at fourteen stations 
over the districts cast of the Rocky MounUurui, giving the rela¬ 
tive velocity and direction of motion The discussion of the 
data will show the distribution and average height of each type 
of cloud for every month, and the depth of the cone or hori¬ 
zontal belt in which each type may occur A very important 
subject of investigation has been the determination of the direc¬ 
tion and velocities of the horizontal motions of the air in each of 
the eight principal levels, on all ildea of the areas of high and 
low barometric pressures as they move over the United States. 
This gives definite information regarding storm components, and 
will enable us to look more closely into the various theories of 
cyclones and anti-cyclones, it is stated that an attempt to in¬ 
terpret the analytical equations of mouon has led to a different 
idea of the circulation m storms from that commonly taught by 
meteorologists 

Sever A 1 drawings and reproductions of photographs of 
“ the old moon In the young one's arms" are given in the 
Bulletin of the French Astronomical Society for December, 
1899, with an article upon the subject of earth shine, or 
la lumilre cendrh as it is termed in France Curious views 
have been held as to the reason why the whole dusky ball of 



our satellite can be seen near the time of new moon Posidonius 
thought that the moon was a diaphanous body, and that the 
rays of the sun passing through It caused the dull appearance 
observed Tycho Brahe suggested that the appearance was 
produced by the illumination of the moon by Venus, snd it was 
left to Leonard de Vinci to discover the real cause, namely, the 
reflection by the moon of sunlight reflected from the earth The 
accompanying illustration of the phenomenon is from a photo¬ 
graph obtained by M F (^u&nsset 

Appendix III to the Kew Bulletin oj Useful Information 
for 1899 consists of a dlreptory of the staffs of the Botanical 
Departments in these islands, in the colonies, and in India. 

The discovery of several lines In the infra red spectrum of 
argon or of some associated gas is announced by Messrs. R 
Nasim, F Anderlmi, and R Salvador! in the Atti da Lincei % 
viit (2) 10. The spectrum, of which a photograph u given, 
was obtained from the residual gas of one of the fUmaroli of 
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Vesuvius, but u it is stated to be perfectly identical In this 
region with that of argon obtained from air, and this again 
with the spectra of gases from other fumaroli of Vesuvius, from 
the rocks in the proximity of the -crater, from the Grotta del 
Cane, from the Acque Albule of Tivoli, from the Bulicame del 
Viterbo, and from the carbon dioxide emanations of Pergine in 
Tuscany, the authors think that these lines belong to argon or 
to some gas accompanying argon in the air The wave lengths 
of the new lines are estimated by exterpolation to be 798, 803, 
814, 83a, 84$, and 857 5, and Signor Anderlim has been able 
to see the first three line* in the (• rotta del Cane gas It is 
claimed that the lines in question have not been observed b> 
Crooke", Kayscr, Lder, Valcnta and others. 

Is the Agricultural Gaza'it of New South Watts for Sep 
tember, 1899, are several pipers of more than local interest , 
especially one on the timber trade of New South Wales, by R 
Dairymp)c Hay , protective inoculation against Anthrax, by 
Dr I 1 Tidswell, and entomological notes for 1898, by W 
Proggalt The last is illustrated by several excellent plates of 
insects destructive to limber 

We have received Bulletin 175 (July, 1899) of the Michigan 
Stale Agricultural College Experiment Station (Entomological 
Department), edited by Messrs. Barrows and Pettit, and con 
taming notes on about twenty species of insects observed 
during 1898, including a new moth destructive to peach, 
Depressarta ptrsttaeclla , Murtfeldl The species now dealt 
with are different from those described in previous reports, 
and it is intended that future reports shall give a further 
selection, until all the more interesting or destructive insects 
of the State have been discussed The greater part of (he 
figures in thia report are original 

We are glad to notice that the first number of the second 
series of The Library contain 1 a short section dealing with the 
progress of science, and some helpful notes for librarians on 
scientific works recently published The selection of books ta 
by no means complete, nor is it as representative as could be 
wished, but there seems no reason why this very meful part of 
an exceptionally interesting magazine shuild not be dei eloped 
in future numbers. An excellent photogravure of Dr Richard 
Garnett forms a suitable frontispiece to this first number 

Da J Sanderson Chrisi ison's little book “Crime and 
Criminals 1 ' has reached a second edition It has been enlarged 
by the addition of an appendix containing analyses of the 
" Luetgert” case, which caused so great an excitement in 
Ametica, and other noted crimes. The book is almost entirely 
made up of a series of articles on 14 Jail Types ” which origin 
ally appeared in the ChnjRo Tribune The photographs of 
actual criminals illustrating (he volume will be of interest to 
students of criminology 

The current number of the Benckte contains an Important 
contribution by Dr K Scholl to the theory of the constitution 
of the fulminates. Of the numerous formula: put forward since 
the first attempt of Kekull, the simplest is that proposed by 
SLholl, tod afterwards taken up by Nef, in connection with the 
views of the latter on divalent carbon, namely, that fulmmic acid 
is carbyloxim, C N OH The fact discovered by Nef, that the 
mercury salt of nitromethane on standing h partially converted, 
Urtth loss obwater, into mercury fulminate, is in good agreement 
with the above simple constitution Further experimental sup¬ 
port to this view is now given by Dr Scholl m the present 
preliminary note, in which he aims at transferring the oximido 
group to a stable hydrocarbon radical Silver fulminate and 
benxene react together In presence of aluminium chloride, form 
ing bennldoxun The condition* necessary for securing good 
yields require very careful attention, and differ considerably from 
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those generally favourable to the Friedel and Crafts reaction. 
Thus, with dry material* and freshly prepared aluminium chloride 
the yield was very bid , but the use of a commercial chloride 
gave good results. It was then found that the presence of a cer¬ 
tain amount of moisture was necessary to obtain good yields, the 
highest being obtained when a mixture of pure, freshly prepared 
A 1 CI| and crystallised AlCI, 611,0 Was employed These re 
suits are thus of interest from two points of view, the Friedel 
and Crafts reaction and the constitution of the fulminates 

The additions to the Zoological Society's Gardens during the 
put week include a Black backed Jackal (Canis mesomelas) 
from South AfncA, presented by Mr J E Matchara, a 
Mozambique Monkey (Ccrtopitktcus pygerytkrus) from Last 
Africa, a Surlcate {Surnata teh adactyla) from South Africa, two 

- Chelodines {Ckelodma^ sp inc ) from Australia, three 

Speckled Terrapins (Cttmmys guttata) from North America, 
two Block headed Terrapin* {Da noma reeves 1 nmcotor) from 
China, deposited 

OUR ASTRONOMICAL COLUMN 

Holmes’ Comet ((899II ) — M II J Zwicrs gives a nrw 
ephemens fiw this comet m the Astrvnomisiht Nachrnk en t 
No 3610 The object u getting so faint, however, that an 
abridgement for every fourth day only is given here 


Ephemens for 124 Green ton h Mean Time 
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Or HI 1 Ob Lros -Signor E Millosevich, of Rome, has 00m 
mu rich ted to the Autonomist he Nacknckten , No. 3609. an 
ephemeris for facilitating observations of the minor planet Eros 
during the coming opposition at the end of the present year 
The ephemeris extends ovei the period 1900 September i-ipoi 
January 31, the positions being computed from the following 
elements — 

Elements for Epoch 1900 OAobei 31 5 Berlin Mean Time 

M =304 ij 59 7 
tciai 9 42 o 
• =177 )8 41 6 
to =303 jo 404 
1 10 49 38 9 

pm 12 52 48 2 

fi =2Qi$ r 12740 (penod 643 Md ) 
log a =30 1638027 

The Soiar Parai 1 av —In Lomptes ten (us (vol 129, pp. 
986-993), M Bouquet de la Grye furnishes the result of his dis¬ 
cussion of the facts obtained by the venous French expeditions 
sent out to observe the Transit of Venus in 1883 The reports 
hitherto published of the expedition have only dealt with the 
form of the planet's disc and the question of photography The 
calculations of the solar parallax from the tunes of contact of 
the planet with the sun's I mi b have occupied several years. Tne 
author states that the external contacts are influenced by the 
sue of the objectives of the obsenlng telescopes, but the internal 
contacts do not show any such connection Using Halley's 
method, and combining the observations from the several 
stations In oil possible groups, he finds that 1— 

t root observations with large leleacopes p - 8" 7996 
„ 11 » small ,1 p = 8" *8068. 

and gives mean parallax =8" 80 from the visual observations of 
French parties. A full discussion of the messurei of the photo¬ 
graphic records obtained will be presented shortly. 
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PRIZES PROPOSED B Y THE PARIS ACADEMY 
OF SCIENCES FOR 190a 

THE Grand Prlx des Sciences MathemutlqueB wilt be awarded 
1 in 1900 for an improvement, in any important point, of our 
knowledge of the number of classes of quadratic forms of two 
unknowns with enure coefficients, the Bordin Price (3000 
francs), for the development and improvement of the theory of 
surfaces applicable to the paraboloid of revolution j the Fran 
crcur Price (1000 francs), for discoveries useful to the progress of 
pure or applied mathematics ; the Poncelet Prise (2000 francs), 
for any similar work published during the last ten years 
In Mechanics the Extraordinary Prize of 6000 francs will 
be given for any work increasing the efficiency of the French 
navy, the Montyon Prize (700 francs), for the invention or 1m 
proipment of instruments useful to the progress of agriculture, 
the mechanical arts or sciences , the Plumey Prize (3500 francs), 
for improvements in steam engines or any invention contributing 
most to the progress of steam navigation 

In Astronomy the LaUnde Prize (540 francs) 11 offered for 
the most interesting observations, or work most useful to the 
progress of astronomy, the Damolseau Prize (1500 francs), for 
a memoir on the theory of one of the periodic comets of which 
several returns have ocen observed , the Valz Prize, for the 
Author of the most interesting Astronomical obser\atlon made 
during the year, the Janssen Prize (a gold medal), for the most 
important discovery in physical astronomy , and an anonymous 
prize of 1500 francs, as an encouragement to the calculators of 
the minor planets, especially those discovered in the Nice 
Observatory 

In Statistics a Montyon Prize of 500 francs, for a memoir on 
questions bearing on French statistics. 

In Chemistry the Jecker Prize (10,000 francs), for organic 
chemistry, and the Wilde Prize (4000 francs) 

In Mineralogy and Geolog) the Vaillant Prize (4000 francs) 
will be awarded in 1900 for a rigorous determination of one or 
more atomic weights, or for the study of alloys. 

In Botany the Barbier Prize (2000 francs) is intended to 
recompense whoever makes a valuable discovery in the medical, 
surgical, or pharmaceutical sciences, or in botany, in relation to 
the art of healing , the Desmazitres Prize (1600 francs), for a 
memoir on the cryptogams the Montague Prizes (1000 francs 
and SOd francs), for work on the anatomy, physiology, develop¬ 
ment, or description of the lower cryptogams, anf the Thore 
Pnze (200 francs) to the author of the best memoir on the 
cellular cryptogams of Europe (algse, mosses, lichens, or fungi), 
or on the anatomy of any species of European insect 
In Anatomy and Zoology the Savigny Prize (975 francs), in 
aid of younjg travelling zoologists not receiving Government add, 
more especially those occupying themselves with the invertebrates 
of Egypt and Syria j the Da Gama Machado Prize (1200 francs), 
for tne best memoir on the coloured parts of the tegumentary 
system of animals. 

In Medicine and Surgery a Montyon Prize, for any discovery 
useful in the art of healing , the Bryant Prize (100,000 francs), 
for a specific antidote against Asiatic cholera, or for such a 
discovery of the causes of Asiatic cholera that those causes may 
be suppressed and the disease stamped out The interest on 
the capital sum will lie awarded for a rigorous demonstration of 
the existence In the atmosphere of materials capable of pro 
pagating epidemic diseases, the Godard Prize (1000 francs), for 
the best memoir on the anatomy, physiology, and pathology of 
the genito urinary organs; the Parkin Pnze (3400 francs), as a 
recompense for researches upon either the curative effects of 
carbon and carbon dioxide, or for the effects of volcanic action 
upon the spreading of epidemic diseases, the Bellion Prize 
<1400 francs), for works or discoveries especially profitable to the 
health of man , the Mfcge Prize, for a study of tne causes which 
have favoured or retarded the program of medicine, the Du^ste 
Prize* for the best work on the diagnosis of death, and on the 
means of preventing premature burial; the Lallemand 'Pnze 
(1800 francs), for work on the nervous system \ and the Baron 
Ltrrey Prise (1000 francs), for the best work treating of military 
medicine, surgery, or hygiene. 

In Physiology a Montyon Prise of 750 francs is off ered 
annually \ the Pomat Prize (1400 francs), for a determination of 
the principal anthropometric data; the Martin Demourette 
Prize (1400 francs) and the Phlllpaaux Prize (890 franco), for 
work in experimental physiology In Physical Geography, 
the Gay Prize (3500 fames), for the application to a portion of 
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France, or a portion of the Alpine Chain, of the analysis of the 
geological circumstances ahich have determined tne actual 
conditions of relief and hydrography 
Of the General Prizes, the following may be awarded in 
1900 the Arago Medal, the Montyon Prize (unhealthy trades), 
the Cuvier Prize ( 1500 francs), the Tremont Pnze (1 100 francs), 
the Gegner Prize (4000 francs), the Dolalande Gucnncau Prize 
(1000 francs), the Jerome Ponti Pnze (3500 francs), the Tchi 
hatchef Pnze (3000 francs!, the Boileau Prize (1300 francs), the 
Houllevigne Pnze (5000 francs), theCahours Prize (3000 francs), 
and the Salntour Prize (3000 francs) 


GEOLOGY OF JAMAICA 1 

r PHIRTY yean have elapsed since the publication of the 
“ Reports on the Geolng) of Jamaica," by James C» 
hawk ins and other*, with an appendix by Robert Etheridge , 
a work published as one of the “ Memoirs of the Geological 
Survey " In the work before us Mr Robert T Hill deals anew 
with the subject, his observations being based upon survey 
made lor Alexander Agassiz, and he has evidently spared no 
pains to investigate the geology and physical geography of the 
island in a thorough manner in accordance with modern know 
ledge it is interesting to find him referring to the early paint 
wntten by De la Beche for the Geological Society in 1020 as 
11 more in harmony with the conclusions to be presented by us 
than the subsequent and more extensive reports of the official 
surveys which supplanted them " 

Mr Hill considers that Jamaica presents a more favourable 
opportunity for detailed geologic investigation than any other 
tropical area. Highways, bridle paths, and railway intersect 
the land in various directions, to say nothing of the coast cliffs 
Hence there is no lack of geological sections, and the author 
has had great advantages over those who preceded him He re 
marks that the earlier researches 41 failed to solve the essential 
problems of the succession and age of the stmta," and that the 
literature of no other region, especially that relating to palrcon 
tolog), 14 presents so many erroneous conclusions." Curiously 
enough the author attributes this stratigraphic confusion, not 
to incompetence, but 44 to an act of Providence " It is well 
known that the original Director of the Tamaican Geological 
Survey, Lucas Barrett, was drowned in a diving dress, and it is 
pointed out that the endeavours to interpret his opinions were 
the chief’sources of subsequent erroneous conclusions. The 
stratigraphlcal errors were largely those of correlation, for it is 
admitted that otherwise the official reports were full of valuable 
data 

The author now starts afresh in naming and classifying the 
formations, using geographical terms, rather than those of a 
lithological or paleontological nature The island is made up 
of Cretaceous, Eocene, Oligocene, Pliocene, and younger de 
posits, together with intrusive rocks In adopting geographical 
names it would have been well, if possible, to have avoided the 
use of those names which are not original to the Island, but are 
familiar elsewhere, to speak of the Jerusalem, Richmond, and 
Falmouth beds of Jamaica is at least unfortunate So far as 
they go the Yallahs, Catadupa, and Manchioneal beds sound 
more appropriate, and the same may be mid of the Bogue 
Island formation 

Evidence is given to show that locally the Cretaceous, 
Eocene and Oligocene formations were straUgraphically con 
tinuous, and we have a succession upwards from detrltal to 
oceanic deposits. The higher Eocene beds contain Centkium , 
Luctna , and Rudistea. 

The white limestones of the Jamaican senes are shown to 
re pr e se nt several distinct ages, from Cretaceous to Recent, but 
the main mass belongs to tne Oligocene This mass forms the 
large plateau region which is really a (bisected plain, rising in 
places to 3000 feet It is known as 41 the cock pit country," 
on account of the numerous swallow holes, which vary from 
shallow circular basins to sink holes 500 feet in depth. They 
are characterised by a bright red clayey soil, a residue from the 
dissolution of the limestone Dykes of dlonte and granitic 
rock penetrate Cretaceous, Eocene and Oligocene strata. The 
coastal deposits include various gravels, marls, and reef beds 
of later Tertiary and Recent ages. 

I M Ths Geology and Physical Geography of Jamaica Study of* Typo of 
AnUtkan DmlopnnL By Robert T Hill, Hull Mmmvm 
Nmtwmrd CdL t roL uriv , 1S99, pp. a)6 , with 41 platee. (Cambridge 
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The author discusses at some length the changes of physio 
graphy in tropical America, in their bearing on the history of 
the West Indmn Islands In Jurassic times there is evidence 
of a gTeat expansion of land from the Rocky Mountains east¬ 
wards in North America, and over the north eastern part of 
South America. " It is probable that the continental mass as 
a whole, practically equivalent in area to the present one, 

' occupied a position slightly east of its present locus." The 
American fatmhferoui marine Jurassic belonged to the Pacific 
area, and may have extended as far to the east as Havana. 
No evidence is recognised for establishing land connection be 
tween the islands and North and South American lands in Post 
Jurassic time. The first evidence of Antillean lands is found in 
eruptive rocks of late Cretaceous Ume, when it is probable there 
were marine \olcanoes. The land dlbns constituting the 
Eocene strata proves the pre existence of extensive Cretaceous 
land areas. In late Eocene and early OUgocene times there 
was a profound regional subsidence, and 3000 feet of purely 
oceanic deposits were accumulated A great uplift occurred in 
late Oligocene or Miocene times, and subsequently many minor 
movements of elevation and depression have taken place 

In an appendix some Cretaceous and Eocene corals from 
Jamaica are described by Mr T Wayland Vaughan 

H B W 


UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE 

Under the will of Mr James Brown Thomson, of Klnning 
Park, Glasgow, the Umveriuly of Glasgow wiU receive 10,000f, 
and the Glasgow Technical College, 2000/ 

Mr W H Dbrriman, assistant lecturer in physics at the 
Technical College, Huddersfield, has been appointed to a 
similar post in University College, Liverpool 

Science stales that Dr Jokichi Takamine, 01 the University 
of Tokio, Japan, known for his researches on digestive ferments, 
is at present on a tour of inspection of the larger educational 
institutions of the United States. He has l*en sent by the 
Japanese Government to examine the scientific work and 
methods of American universities. 

AN English Educational Exhibition will be held at the 
Imperial Institute on January 5-27 The exhibits will comprise 
students’ work, and will refer to primary, secondary, technical, 
and higher education of both sexes A senes of lectures and 
conferences on educational subjects and demonstration lessons 
will be held at the Imperial Inilitute during the Exhibition 
Particulars of the chief science conferences have already been 
given (p. 189) 

The University Correspondent has published its annual crop 
of amusing mistakes made by schoolboys In answers to examina 
lion questions The following answers, selected from many 
similar ones, show how easy It is for pupils to receive inac 
curate and confused impressions when given didactic instrac 
tion, and also how essential it is that examination questions 
should be explicit —When would you expect an eclipse of the 
sun to take place? In the night—The sun never sets on 
English possessions, because the sun sets in the west, and our 
colonies are in the north, south, and east —The exports of 
Ceylon are peculiar to any other part of the world The 
chief are piano steamers (sc P and O steamers) —A cubic 
foot of water weighs 64 lbs. a squate foot of water weights 
16 lb., and a foot of water weights 4 lb.—The three principle 
parts of the eye are the pupil, the moat, and the beam —A 
mariner’s compass is a lUUe poast stuck up in the sea, and when 
people want to know the way, the ships go and look at it —Many 
other instances might be given, but those quoted are sufficient 
to show that thereTs much room for improvement in the teach¬ 
ing of scientific subjects while such naxy ideas exist in the 
minds of schoolboys. 


w SCIENTIFIC SERIAL. 

Symm/t Monthly Meteorological Mag**ine t December, 
1899 —The alms of meteorology This is a Imef synopsis of 
a 11 Report on the Meteorology of Maryland ” prepared by 
direction of the U S Weather Bureau. The article on 
special observations and Investigations enumerates twenty 
nine heads under which observations are made While all are 
uscfiil in different ways, any single service dealing with one 
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third of them would have little energy left for the improve 
merit of the important work of weather prediction Mr 
Symons considers that the perusal of the work, consUting of 
about a hundred pages, is not merely instructive as a guide 
to the future, but aIso very useful as a record of past pro¬ 
gress.—Kites and meteorology, by W A. Eddy This is a 
statement, in chronological order, of the various occasions on 
which kites have been used in meteorological investigations, 
from those m 1749, by Wilson and Melvil), near Glasgow, 
and in 1S36 by Admiral Bach in Hudson Strait, in sending 
up thermometers, to those very successful experiments made 
in recent years at the Blue Hill Observatoiy, by means of 
the Eddy and Hargrave kites —The same number also con¬ 
tains tome interesting notes on damage by lightning, injurious 
effects of fog on plants, and unusual mow crystals. 


SOCIETIES AND ACADEMIES 

Edinburgh 

Royal Society, December 19, 1899.— Pro. Duns in the 
chair —Dr J Souttar McKcndnck, of Glasgow, read a paper 
on the zymolyiit of tissues, physiological and pathological 
After a short bibliographical sketch of the nature and action 
of enzymes as they exist in the digestive juices, with their 
methods of extraction, and mention of the observations of 
Nave, Brucke, and others who had attempted to demonstrate 
the presence of ptyalin and pepsin In muscle, the author de¬ 
scribed in detail ms method of procedure He made glycerine 
extracts of between sixty and seventy tissues of the rabbit, child, 
adult, and those obtained post mortem, and with each tissue 
extractive he endeavoured to demonstrate the pretence or 
absence of enzymes similar in their action to ptyalin or amyl 
opsin, pepsin, trypsin, mverain and rennln A senes of ex¬ 
tradites were also made from certain pathological tissues, 
namely, carcinomata, sarcomata, tissues from an eclamptic, &jc 
T he results pointed to the presence of pepsin, or a substance 
analogous to it, in all the tissues, physiological and pathologi¬ 
cal , to the presence of a d last Stic ferment in most of the 
tissues, to the absence of tripsin except in the pancreas , to 
the absence of a milk curdling ferment except m those tissues 
m which it Is known to exist, to the absence of an Inveraive 
ferment Malignant tissues were found to have proteolytic 
and diaxtatic properties. Though rabbit's blood contained no 
diastatic enzyme, eclamptic blood contained such an ensyme 
in large amount, and all eclamptic tissues yielded extracts 
with markedly diastatic properties. The author in conclusion 
advocated the similar examination of the blood in all obscure 
dunlin and of carcinomatous and sarcomatous growth —ProL 
Mitchell communicated a paper on the cooling of a body in 
a steady blast of air, Part II In the later experiments the 
air currents had been varied from 10 to nearly 1000 metres 
per minute, and the temperature had been earned up to- 
120° C. Newton’s law of cooling under these conditions was 
found to hold with great accuracy, and Newton’s original state¬ 
ment, imperfectly quoted by most writers, completely verified 
The rate of cooling was shown to be proportional to the differ¬ 
ence of temperature for a given strength of blast, and to be 
proportional (for a given temperature) to the strength of blast 
up to a value of about 450 metres per minute, but to fall off 
from the law of proportionality for higher valuta This was ex¬ 
plained as a result of unsteadiness m the air current at these 
higher values —Dr Mahalanobis described a new form of 
myograph, which consisted essentially of a T-shaped lever, 
pivoted so as to admit of horuontal movements free from the 
influence of gravity The instrument was suitable for obtain¬ 
ing myograms of isometric and isotonic contractions of muscles, 
and most of the ordinary experiments on fatigue, tetanus, &c. 
The momentum of the lever during contraction of the muscle 
was approximately counterbalanced by the slight increase of 
tension in an elaitic hand, thus securing a fairly isotonic con¬ 
dition of the murnle.—Dr C G Kifott drew attention to the 
fact that Prof Swan, of St Andrews, bad in 185^ constructed 
and used the form of photometer commonly associated with the 
names of Lummer and firodhun, who described it in 1889. 
Swan's own description and figure will be found In the Thus/ 
R.S E., vol xxil, 1861 —Prof Tait, iq a note on the claim 
recently made for Gauss to the invention of quaternions, showed 
that what Prof Klein, both In the Mathomatueho Annate* 
and in his (and Sommerfekt's) treatise Other die Tkeorie dot 
Kressels ascribed to Gauss was not the Hamiltonian quaternion 
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at all, but a particular and very limited kind of strain! which 
consisted of a simple rotation combined with an isotropic expan 
non, and thus Involving four constants only Klein and Som 
merfeld’s attempted identification of Gauss’ operator wuh 
Hamilton's quaternion indicated a curious misapprehension on 
their part of the real essence of a quaternion —Dr C G Knott, 
in a paper on the same subject, gave a detailed criticism of the 
section in Klein and Sommerfeld's treatise devoted to the 
discussion of the theory of quaternions 

Pah is 

Academy of 8clencea, December a6, 1899 — M van Tieg 
hem in the chair — M H Milne Edwards was elected Vice I'rcsi 
dent of the Academy for the year 190a—Note on the work con 
tamed in the volume of the 11 Annales de l'Observatoire de Pans 
de 1897," by M, Lcewy This volume inaugurate* a new senes of 
Annates, differing from preceding volumes Doth in the nature of 
the work carried out and the form chosen for publication —On 
the radiation of radio-active bodies, by M Henri Becquercl 
There would uppear to be a fundamental difference between the 
radiations of radium and polonium salts, in spite of their similar 
photographic action, as the polonium radiations placed In a 
magnetic field show no influence of the same order as observed 
for radium —Experimental cultures on the adnptalion of plants 
to the Mediterranean climate, by M Gaston Bonnier The 
object of these researches was to find out if plants 
taken from temperate climates to the Mediterranean 

could so modify their form and structure as to adapt 
themselves to their new surroundings. Experiments were 
carried out with a large number of different species, and 
nearly all showed, even after one season, notable differences 
in /orm, the stems becoming more ligneous, even stems of 
one year's growth, the leaves larger and thicker with the veins 
snore strongly marked —Researches on the tautomerism of 
benzoyl benzoic acid, by MM A* Haller and A Guyot. From 
sts mode of formation from benzene and phthalyl chloride, 
benzoyl benzoic acid would appear to have the constitution of 
sui oxylactone, and this view is confirmed by the formation of 
diphenyl phthslide from us chloride But, on the other hand, 
«n many reactions l>oth the chloride and acid exhibit undoubted 
Iceiunic properties. It thus appeared to be interesting to see if 
1 he tautomeric modifications of this acid could be obtained as 
methyl ethers Methyl 0-benzyl benzoate was accordingly pre 
pared by five different methods, direct etherification by 
hydrochloric acid, interaction of methyl iodide and the 
silver salt, interaction of bensoyl benzoic anhydride and 
sodium methylate, action of sodium methylate upon acetyl 
Iwnxoyl benzoic anhydride, and upon benzoyl benzoic chloride 
in all cases the same ether was produced, which would 
appear to be the true ketonic ether, C*Hi CO C c H 4 CO (OCH,) 
—Remarks by M Albert Gaudry, upon a work of M Erland 
Nordenskjold.—General Galbepi was elected a correspondent 
for the Section of Geography and Navigation —Observation of 
(he eclipse of the moon of December io, 1899, with the photo 
graphic equatorial at Toulouse, by M Montangerand Ex 
penments with plates of different degrees of sensitiveness showed 
chat panchromatic plates give better results with a total than a 
partial eclipse.—Observations of the new planet EY (Chariots), 
made at the Observatory of Besanfon, by M P ChofardeL — 
Organisation of the daily registration of the entire chromosphere 
of the sun at the Observatory at Meudon bint results, by 
M H Deslandres.—Remarks on the preceding communication, 
by M J Janssen.—On the employment of triphase currents in 
Radiography, by M Dettunier.—On the discontinuities pro¬ 
duced by the brusque expansion of compressed gases, by M 
Paul Vftdlle. Diaphragms of collodion were constructed 
capable of standing a pressure up to twenty seven atmospheres. 
By the sudden rupture of this diaphragm, an explosive 
wave was set up, the front of which was more 
symmetrical than when explosives are used The mean velod 
ties of propagation of the wave were measured at different 
•distances from the diaphragm. Velocities could thus be ob¬ 
tained of over 600 metres per second, greater than the velocity 
of sound.—On some phenomena presented by iron, by M 
< 5 aly Achtf The results of the experiments upon a vqry pure 
sample of iron are in accord with the views of Osmond and 
Wenh, that there are two allotropic varieties of iron, a Iron, 
stable at the ordinary temperature, and $ iron, stable at high 
temperatures.—On the changes in volume accompanying the 
hardening of hydraulic cements, by M. H. Le Chateher The 
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contraction was measured by scaling up the cements In the belb 
of a thermometer containing water The absolute contrac 
tion after six months was between 4 c c and 5 c c per 
100 grams of cement There was at the same time an 
apparent expansion, sufficient in some cases to burst the ^ 
bulbs of the thermometers.—On the temperature of transform- * 
tion of[the two varieties, quadratic and orthorhombic, of mercuric 
iodide, by M D Gernez The transformation temperature 
is 126* The temperature of 75*. found by M Wyrouhoff, is 
due to an error caused by his working in vacuo —New expert 
roents upon the activity of manganese with respect to the 
phosphorescence of strontium sulphide, by M Jom Rodrigues 
Mourelo —On molybdenum silicide, by M L Vigouroux 
Silicon combines directly with molybdenum in the electric fur 
nace, forming MoySl), which is obtained pure with difficulty 
It burns in chlorine at 300*, giving silicon tetrachloride and 
molybdenum perchlonde —On molybdenum disulphide, by M 
Marcel Guichard Of the various methods suggested for the 
preparation of molybdenum disulphide, two only are satis¬ 
factory, the fusion of potassium carbonate and sulphur with 
molybdenum dioxide, and heating sulphur to a high temperature 
with ammonium molybdate The first method gives a crystalline 
product, the second an amorphous one. By the action of heat a 
new setqu 1 sulphide is formed, further particulars of which will 
be given in a subsequent note —The action of nitrous acid upoft 
the leucobase Cj g H w Nj, by M A.Tn!lat.— Heat of neutralisa¬ 
tion and acidimetry of cacodylic acid, by M Henri Hlbbert 
Cacodyhc acid is a feeble monobasic acid, being neutral to 
helunthine and monobasic to phenol phthalein —The hydrate 
of sodium dioxide and the prepration of hydrogen peroxide, 
by M dc Fore rand On the anhydrous sesquichlorides 
of rhodium and indium, by M E Leidid The double 
chlonde Rh-CIgfiNaCI (with 3 H ,0 or i8H g O), heated in 
a current of dry hydrogen chlorine up to 440° C gives a mixture 
of Rh a Clf and NaCl from which the latter can be removed by 
washing with water The hydrogen chlonde may advantage¬ 
ously be replaced by chlonne if the double salt is previously 
dried at io5°-iio° C The corresponding indium chlonde is 
best obtained by heating IrjCI^NHiCl in chlonne at 440* C — 
The biochemical oxidation of prupylglycol, by M Andr£ KUng 
Following up his previous work on this subject, the author has 
now proved that the reducing body formed by the oxidation of 
CH^OHJCHfOHjCH, is acetal, CH..CO CH*OH —On the 
preparation of the carbazidea. Action of the hydrazines upon the 
phenolic carbonates, by M M P Cazeneuve and Moreau By the 
interaction of phenyl carbonAte and phenyl hydrazine a good yield 
of carbohydrazide is obtained Similarly hydrazine hydrate 
gives carbazide, CO(NH NH^ The method appears to lie 
capable of general application —Combinations of lithium 
chlonde with ethyls mine, by M J Bonnefoi From the dis 
social ion pressures of the compounds LiCI C,H 0 (NH,), 
LiCI aCgHgCNH,). UCI jCjtlgtNH.), the heats of dissociation 
are calculated by Clapeyron’s formula to be 13 7a caL, 
cal , and 10 50 cal These numbers were also measured directly 
in the calorimeter, and found to be 13 83 cal , 10 98 cal , and 
10 57 cal respectively —On narceine, by M Emile Leroy 
Measurements of the heats of hydration, combustion, and for¬ 
mation of narceine and its salts.—On the evolution of mineral 
matter during germination, by M G Andre —On the estima 
tion of the halogen* in organic compounds, by M Amand 
Valeur The determination of the halogens in organic 
compounds can be earned out very rapidly and ac 
curate I y in the calonmetnc bomb, provided that a suit 
able quantity of naphthalene is burned at the same time 
For chlorine and bromine, strong ammonia is placed in the 
bomb, and this liquid analysed volumetrically either by Mohr’s 
or Volhard’s method. The whole analysis can be finished in 
half an hour For iodine the ammonia is replaced by potash 
solution Tetra lodo-ethylene, containing 95 5 P® r w* 1 °f 
iodine, gave very good results by this method —On some effects 
of electric discharges upon the heart of mammals, by MM [ L 
Prevoat and F BattelU Under the Influence of a current of 
suitable strength, the tremulous vibrations are replaced by true 
rhythmic contractions of the heart, with restoration of the blood 
pressure, if the current Is applied within fifteen seconds of the 
appearance of the trembling —General considerations on the 
male reproductive organs of the Culeoptera, by M L. Bordas. 
—The evolution without heterogony of an Angiostome of the 
ringed adder, by M Rallliet —On the pigment of the 

Arenicobe, by M Pierre FauveL—ChlorophyMian aasimi- 
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Utlon Id to Ur light which hM traversed leaves, by M. 
Ed Griffon The passage of light through a single leaf 
causes a notable weakening in the activity of those ray* which 
are required for the- chloroph^llUn assimilation, The results 
vary much with the conditions of temperature and lighHfcg — 
On a bacterial aooglta of definite form, by M UadaU —On the 
elements of limited symmetry, by M Wallcront —Observations 
on the structure of the diluvium of the Seine, by M Stanislas 
MeunteT —On a new hypothesis on the nature of the physical 
conditions of smell, by MM Vaschide and Van Meile The 
anthorn combat the view (hat the seme of smell is due to the 
emotion of particles from the substance, and suggest that the 
eflict Is produced by rays of short wave length, analogous, but 
not Similar to, light rays, Khntgcn rays, &c They adduce ten 
arguments in fa\our of their hypothesis. — On a cranial campylo 
gram, liy MM Bhn ami Simon A description of an instru- 
ment for measuring the curves of the cranium in the living — 
'Barometric movements caused on the meridian of the sun by its 
movement in damnation, by M A Pomcarl 

Capk Town 

South African Philosophical Society, November 29, 
( l899-*-Mr L. P^nngney, President, in the chair—The 
' President recorded the deciphering, by Mr Donald Ferguson, 
nf an old stone which has been in the South African Museum 
slfttx 1855. Tire stone was known to the late Dr Atherstone 
and Mr C. A Fairbndge as the Mosscl Bay stone It is a 
t jdely cubical Uock of sanrlttone with a cut inscription on one 
surface, which, ho* ever, has been broken across On the 
fractured surface, at right angles to the inscribed face, there 
Is a peculiarly shaped cross. Mr Sclater sent an impres 
ston of the inscription to Mr Ferguson, who translated it 
a* 'follow* " Here was lost the snip Sao Gontalo in the 

7 r 1630 They made [built] two boats ?” An account 
l he fleet of which the Sao Goutalo formed a part la given 
in an old MS in the British Museum, a transcript and tntns 
Iminn of Ibis being sent by Mr Ferguson The wreck occurred 
at Bahia Per morn, now Plettenberg Biy, and the stone had 
originally marked the spot Some of the present inhabitants of 
Fleilcnbcrg Bay remember a stone having been sent to Cape 
Tow »s ana at 11 most prolwbly ibis so called Mosscl B*y stone 
— Dr Gilchrist read a paper on, and showed a specimen of, a 
new A ply da. *The new species ( l\\raf>tyxia Lowti), found at 
East Ldttdon, is the third known one of the group of the 
Tell) branch lata, characterised chiefly by the peculiar position of 
the rhinophora It differs from the other two species, 
P fiperata (Smith) and P monhoti (Gilchrist) in several 
Jealure* which have been supposed to be characteristic of the 
genus I’araplysfa proposed by Pilsbur) —Messrs Rogers and 
Nchwaiz gave an account of the “Orange River Ground 
Moraine ”in the neighbourhood of Pneska. Sections near 
Pneska show an ancient morainic conglomerate passing under 
neath ttye so called Kimberley shales, and lying unconfonnably 
on the older Jasper rocks, quartzites and granite The con 
glomerate contains numerous sinated Iwulocrs, and the under 
Tying rock often presents a rounded, scratched surface, which 
frequently forms distinct rocket moutonnhs The ice passed 

from north to south The authors could not say certainly what 
}he exact relation of this conglomerate to the Dwyka con 
generate is, but are of opinion that it partially at least repre^ 
fgnts the land formed ground moraine of the ancient glacier 
whose water borne detritus has elsewhere formed the Dwyka 
conglomerate The paper was illustrated by photographs and 
specimens of the striated boulders and floor —An account of the 
earthquake of September 15, 1899, presented by the secretary, 
was taken as read 
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ASTRONOMICAL AND OPTICAL * 
INSTRUMENTS\ 

Hm&dbuth dir Astnnowiuktn Imtrumtnttnkuudc Von 
Dr L* Ambronn Zwei B&nde. Mit 1185 in den Text 
gedrucklen Figures Pp. vi + 1276, (Berlin Julius 
Springer, 1899) 

DU Optisikm InsiruMtmte dir Firma R Fueu dtrtn 
Bachnibung ► JmtUrunu*d Anwtndun^ Von C 
Lets?. Mit 233 Holzschnitten 1m Text und 3 Licht- 
drucktafeln Pp, xlv + 397 (Leipzig Wilhelm 
Engtlmann, 1899) 

HOEVER undertakes to write a manual on astro¬ 
nomical instruments, or indeed on the instruments 
that the study of any branch of physics demands, engages 
in A task of no common difficulty It is impossible to turn 
over the two handsome and ponderous volumes that Dr 
Ambronn has compiled, without being struck with the 
wealth and variety of material that is submitted to our 
notice The successive effects of ingenuity a9 detailed in 
these volumes are so bewildering in their extent, that it 
is quite impossible within the limits of a few paragraphs 
to do justice to the labour and research to which these 
volumes are an eloquent witness. We can only hope to 
sketch the scheme, to suggest the lines on which, in the 
opinion of the author, a text-book on astronomical instru¬ 
ments should proceed The lucidity of explanation and 
the wealth of illustration only make the task the more 
difficult, by demonstrating the number of points that are 
worthy of comment and attention. 

The history of construction, the gradual evolution of 
the telescope or equatorial, interesting and inviting as 
such a subject must be, is not allowed to any patent to 
interfere with the author's project of presejm|p before 
astronomers, and before mechanicians, the dtviglf which 
have been nnctioned by experience and appspeed after 
repeated teft*. Historical remarks there HMttt be, the 
comparison of the work and methods of *jt* maker with 
another, the growth of convenience and power of mstru 
menu necessitates descriptions which illustrate historical 
progress , but such remarks are incidental, and do not 
concern the mam purpose of the work The present 
standpoint of mechanical art and the achievements of 
workshops of known reputation, of themselves cover 
an enormous ground, which vrlll be studied with profit 
alike by those who seek la modify existing instruments 
vd a direction afcich will make them available for special 
investigations, and by those to whom are necessarily 
entrusted the dupes of roanofecture and the details of 
arrangement 

The work really consists jq( seven separate treatises, 
aaeh fairly complete in itself, and the whole forming an 
cncydppsedi*, an invaluable work of reference on astro- 
nomkad Instruments. These seven sections are entitled 
(0 A cces sory apparatus; (a) clocks ; (3) separate parts 
of instalment*; (4) micrometers; (5) instruments devoted 
to special purposes, (6) complete instruments, (7) 
observatory buildings. The diction Is somewhat arti- 
Acfel, and cannot be rigorously maintained* For in- 
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stance, a keHometer might 6a described as a complete 
instrument rather than as a spectal form of micrometer. 
<nd there seems no reason why chronographs should 
'hot h* treated under docks Of course, no confusion 
can possibly arise from sudh a method* of division, be¬ 
cause edch instrument serves a definite purpose, and its 
mode of use is perfectly defined Simplicity of con- 
1 struction is perhaps the bqst guide to arrangement, add 
it may he that which the author has followed Certainly 
he is well advised in selecting the screw as the first 
subject for detailed description, and the effective treat¬ 
ment applied to this simple piece of apparatus, whether 
as a tool in thfi bands of a mechanic or in the more 
delicate application to measurement as a micrometer, 
assures us that we are in presence of a master We 
have many useful and ingenious hints both m construfc 
tion and use, and it is of special importance to notice, 
as lifting the book out of the category of merely desenp 
tive works, that the author has added an example of the 
method of determining the euors of a screw as the 
problem comes before the practical astronomer Bqt 
this, and other perfectly legitimate applications of theory 
to be met elsewhere in the book, suggest a difficulty 
which, we feel sure, the author has experienced, and 
introduce a feature which may be considered not ah 
together satisfactory How far should a manual of this 
character concern itself with the theory of instruments ? 
It was evidently the intention of the author not to supply 
a descriptive work simply, not a manufacturer's catalogue 
illustrated by many engravings, but to add also a theo¬ 
retical treatise which might be useful to the astronomic*)' 
student But to enter into the theory with that rigorous 
detail which characterises many text-books, would evi 
dently carry the author too for, and might add another 
volume to a work whose length is already sufficiently 
forbidding There is, therefore, a constant^, struggle 4 
between the theoretical and descriptive parts, in which 
the former is usually worsted, and the maintenance of 
the same high standard of excellence common go bodi 
is rendered impossible. For instance, the theory of tin 
sextant is in its way more complete than that of the 
heliometer, simply because the same actual space is ap¬ 
proximately allotted to each One cannot help feeling 
that the author has not done himself justice in the matter 
of theoretical discussion, and we hope that he may be 
tempted to return to the subject and complete his work 
by giving a theory as precise and thorough as the 
descriptive portion is clear and satisfactory 
From the screw it would have seemed natural to have 
gone at once to the reading microscope and the micro¬ 
meter , but the author has preferred to interpolate the 
description of levels, collimators, and other mechanical 
devices, which are not so much Astronomical instruments 
as aids to adjustment and means for inquiry into the 
stability of the instrument properly so-called In the 
second section, Dr. Ambronn breaks away from hrt 
account of space measurement fc order to describe 
dock* and time recording instruments. Tbf treatment 
here is mainly conducted from a German point of vie*, 
and more attention might have been bestowed on im 
provements that have been suggested by English autho¬ 
rities. But, of course, one admits readily enough that 
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he has to do with a Germ mi book, written in German for 
Gorman students and workpeople, and some allowance 
must be made for patriotism. What would seem a fault 
in one longitude may be regarded as a merit in another 
In fact, a comparison between rival methods of construc¬ 
tion and the effort to apprehend the manner in which 
merits, folly recognised here, are appreciated abroad, 
constitute one of the mam features of interest in this 
book. For instance, we should gather that the gravity 
escapement is not so highly considered m Germany as 
among ourselves 

The separate parts of the instrument which come 
under detailed description in the next section are axes, 
the telescope properly so-called with its optical arrange¬ 
ment, and circles. Each of these sections will be found 
to contain excellent matter, and though one might point 
out small omissions, to which accident has possibly 
directed special attention, it would be ungracious to do 
so without admitting that the author has also collected 
numerous facts that one has either forgotten or im 
perfectly apprehended Under the heading of circles 
wilt be found some very interesting remarks on the sub¬ 
ject of dividing engines Whether the introduction here 
is legitimate we will not stop to inquire, foe it might be 
urged that a dividing engine is no more an astronomical 
instrument than a lathe or a screwdriver, but the in¬ 
formation is so pertinent, and, as we imagine, rather in¬ 
accessible, that we cannot but welcome this slight 
excursion from the observatory to the workshop. 

The second volume opens with an account of the 
micrometer in all its vanoeft forms, with wires and with¬ 
out. Under this second head the author places the 
heliometer, and does not appear prepared to regard this 
peculiar device as a complete instrument But his 
practical acquaintance with it* use not only entitles him 
to speak authoritatively, but supplies him with instances 
and examples of the method of determining the cor¬ 
rections. We doubt, however, if the popularity of this 
fbrm of measurement will increase in this country The 
fifth section is the only one to which we are inclined to 
take any exception In it we have to do with the modern 
developments of photography, as applied to astronomy t 
whether in the determination of stellar positions or the 
interpretation of spectroscopic results. Photometers, 
spectroscopes, hehostats, and a variety of other appar¬ 
atus are dovetailed together into Shis section, with the 
result that we miss the minute and varied detail that 
lends a charm to so much of the work. Neither can we 
altogether accept the author's excuse that a thorough 
desenpKon-wouid lead him too for from his purpose, or 
that able authorities bice MUller and Schemer have 
recently discussed in detail the matter treated in this 
section To have compiled an account of the instruments 
used for the determination of position would have been a 
perfectly intelligible undertaking, and it ns in foct what 
Dr Ambronn has accomplished with great .skill and 
elaboration We think he would have been well advised, 
considering the completeness on which he had planned 
his work, to have hmited his task to such instruments, 
and refosed to consider those that are more particularly 
adjuncts to the physical laboratory But it must be 
clearly understood, that it is only in comparison with the 
NO. 1576 . VOL. 6l] 


^remainder of the book that we notice any foiling off from 
i the high level which is elsewhere tuniformly maintained. 
Some i$o*quarto pages with 134 illustrations it In itself 
a treatise of considerable sise and merit, and one which 
we may accept with gratitude. 

Under the heading of u complete instruments" we 
have descriptions of every kind of Transit Circle and 
Equatorial that ingenuity has suggested and engineering 
skill has constructed Indeed, in some instances, such 
as the particular form of Transit Circle suggested by 
Dr Common, the fertility of resource on the part of the 
inventor has outrun the makers' capacity to realise 
Sextants and Altazimuths, the Almucantar and the 
Chronodeik are not only illustrated by a profusion of 
diagrams, but examples of results are added. It is 
impossible to do justice either to the wealth of informa¬ 
tion or the judicious arrangement which characterise 
this section on meridional and extra meridional tele¬ 
scopes For the numerous forms of equatorial receive 
the same share of careful attention and historical 
illustration as do the transit instruments From Sissons 
early experiment down to the latest addition to the 
Cambridge observatory, one might say that no typical 
construction has been omitted. The more one studies 
the pages of this excellent encyclopedia of astronomical 
instruments, the more convinced will he be that it should 
I find a place on the shelves of every observatory, and m 
■ the library of every instrument maker 

The second work placed at the head of this article 
must of necessity partake of something of the nature of 
a manufacturer's catalogue, but it is so much in advance 
of the usual compilations of that character, that a very 
feeble notion of its aim and contents is gained by such 
a comparison The production betokens not only a very 
considerable amount of enterprise on the part of those 
who are responsible for its preparation, but it intimate* 
the extent of the demand for high-class instruments ns 
Germany, and shows the manner in which that demand 
is met and encouraged In reading the book, or portion s- 
of it, we experience the same feeling as fa being con¬ 
ducted through a scientific exhibition by the ablest of 
guides A constant succession of pleasurable surprise* 
meets one at every turn, in noting bow difficulties are 
smoothed away by ingenious appliances. Dr. Letts, who 
is well known from his contributions to the Zritstkrift fir 
ItutrumenftnkumU , plays the part of the guide with a 
skill which suggests that many of the instruments, with 
whose adjustments he is so familiar, owe their final form 
to his ingenious skill Thert is no necessity to enumer¬ 
ate the various classes of instruments that here find 
adequate Illustration All that is needed for the physical 
laboratory on the side of its optical equipment, whether 
for education or research, finds its place here. Spectro¬ 
meters and spectroscope*, goniometers and polarising 
apparatus in wonderful variety, microscopes with endless 
accessories, are pictured and described. And not only 
is the student considered, but the lecturer also, for an 
excellent chapter on projection apparatus is added. The 
one foct that stands out clearly from this wonderftil dis¬ 
play is the progress that tea been made in recent years,, 
both m the variety of apparatus and the axce B qxje off 
workmanship* 
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WIRELESS TELEGRAPHY. 

4 Hittoty •/ WirtUts TtUgraphy^ 1838-1899 By 
J J. Fahie, M I E.E^ &c. Pp. xvii + 335 ('Edin¬ 
burg]) end London William Blackwood and Sons, 

1899*) 

La TSUjcraf/us sans Fils Par Andrd Broca. Pp vu + 
sox (Pans Gauthier-Villars et Fils, 1899,) 

\ I TIRELESS telegraphy is a subject of absorbing 
VV popular interest at the present time Its sensa¬ 
tional possibilities are being gradually demonstrated , 
and just now a special popular interest arises from its 
Dbvious applicability to the amelioration of the state of 
isolation of our beleaguered gamsons in South -Vfnca 
Telegraphy without tangible means of communication 
has, however! proved an attractive field of inquiry almost 
jince Volta’s discovery of the electric current a century 
igo. And when in later years the submarine cable 
became a success, the high earning power, and the high 
rost also, served both to attract and to stimulate many 
inventors and scientific enthusiasts in their search for a 
system of telegraphy which would dispense with the 
costly cable. 

The first of the two books here noticed contains matter 
of great interest, and is written by an authority on the 
history of telegraphy Mr Fahie has unearthed with much 
diligence a great mass of almcst, or quite, forgotten 
experimental work (largely relating to efforts based'on 
the conducting power of water) This, together with 
descriptions of the more recent work of Preecc, Lodge, 
Marconi and others, he presents to the reader chiefly 
in the form of copious extracts from original papers 
One is able to gain an idea from this book of the im¬ 
mense amount of experimental work continually being 
earned out, to be noticed possibly in the current liter¬ 
ature pf the day, and then to be forgotten save when 
some striking practical success, such at that of Marconi, 
callq forth a historian who will rescue such work from 
oblivion. 

For a frontispiece, the book lias a collection of small 
but excellent po^traiu of “ the arch builders of wireless 
telegraphy/* from Oersted to Marconi, and at the end 
are gathered a .number of extracts embodying the views 
of Lodge, Henry and Rowland, followed by Prof Branl/s 
classical paper on the behaviour of imperfect contacts to 
electnca^mdiation, and by a most interesting letter to 
Mr Fahie by Prof Hughes, describing his hitherto un¬ 
published worfc on what are now called “ coherers,” which 
he was led to carry out after his invention of the micro¬ 
phone in 1877 The book concludes with a reprint of 
Marconi’s patent of 1896, which shows how extensne his 
experiments had been before-he came to England 
All these appendices are worthy of the most careful 
reading in the light of recent events In fact, the book 
teems with interesting matter from cover to cover 
Whije the work is certainly opportune, yet a carefol 
perusfl brings ns to the rather opposite conclusion that 
it is alio premature. It Is opportune^ for a work on wire¬ 
less telegraphy from an authority like Mr. Fahie is very 
welcome now* It is premature, in that the subject is 
changing so rapidly that a consistent account is im- 
l>ouit>l*. Marconi’s present arrangement, though 
inlved |j|£ the most careful investigation, yet seems 
t0 ** Wk iff empirical, u for example in the ahuost 
*57$. Wi. 6rl 


arbitrary choice of the kiud of electric waves or of co¬ 
herers, out of the infinite variety of both which are 
possible It is still to be hoped that some other set of 
waves and some different type of coherer may be found 
equally available, and furnishing and receiving signals 
more amenable to projection in any required direction 
Success m localising the electric waves is vital to the 
extended adoption of wireless telegraphy, yet Mr Fahie 
is of course unable to include an account of this part of 
the subject in his book 

The author has adopted a chronological arrangement 
No other seems in fact possible. Yet we think that many 
would prefer the accounts of mere conduction experi¬ 
ments to be kept separate from ethsrtc telegraphy 
Among other anomalies of arrangement we may mention 
that Lodge’s work on wireless telegraphy is described 
under the general title of (l G Marconi’s Method ” 
(pp 227-335) 

Apart from obsolete expressions and unfortunate 
quotations from public utterances (as, “the ROntgen form 
of telegraph,” p vm ), the author’s own language is not 
always preuse. Thus “a rapidly revolving rheotome 
which broke up the current into a musical note” (p 153), 
though perhaps expressive, is not accurate Again, the 
reference to Hertz's “experimental proof of the hitherto 
theoretical fact” (p 183), of the identity of the velocity 
Of propagation of light and of electric waves, is hardly 
felicitous Some of the author's elucidations of theory, 
also, are not perhaps as clear as they might be An 
edition prepared at greater leisure, however, would no 
doubt be free from such passages 

The most obvious criticism of the book relates to the 
disjointed reading which arises from the author's very 
frequent insertion of extracts But this criticism Mr 
Fahie meets half way, for in his preface he “teems to 
hear the facetious cntic exclaim, 'Why, this is all 
scissors and paste,’” and he rejoins, “So it is, much of 
it”, and he further adds that “so is all true history 
when you delete the fictions with which many historians 
embellish their facts.” If this rather pesumistic view 
be adopted, then it would seem that a readable history 
is an impossibility At all events, we certainly think 
that the constant change in literary style, both In cha¬ 
racter and quality, combined with the obsolete scientific 
expressions in which many of the extracts are couched, 
does not contribute to make the book readable. Indeed, 
we would describe the book as an excellent and well 
arranged store of material for writing a book on wireless 
telegraphy. It may be, however, that the attempt to 
render a history readable is to be deprecated 

The author has dedicated his work to Sir William 
Preece. Its later chapters bear witness to the striking 
way in which a Government department has so con¬ 
sistently and actively encouraged advance and scientific 
investigation wherever results of importance to its own 
work were to be hoped for 

There remains to state in co n efaiton that Mr Fahie’s 
book is certainly the best; if Sat the only work of 
reference which has appeared On tfie history of wireless 
telegraphy. 

For a lucid and thoughtful exposition of the theory of 
the propagation of electric waves we can cordially 
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recommend a little book by M Andr£ Broca, “ La TdW- 
graphie sans Fils," which has lately been published 
Within the compass of two hundred small pages of large 
print mil here be found, first, a description of simple 
telegraphic apparatus ; then a number of chapters which, 
with the help of hydraulic analogy, serve in an effective 
and remarkable manner to introduce the electromagnetic 
theory of light , and, lastly, a good account of the action 
of the vertical-wire transmitter and of the most recent 
work on coherers 

M Broca succeeds in giving in simple scientific 
language, and without the help of mathematical analysis, 
an explanation of many abstruse points, such as the flow 
of electric currents in submarine cables and of electric 
waves along wires 

The vertical wire, according to him, emits an electric 
disturbance having an axis of symmetry, the wire itself, 
and a wgye having this quality distributes its energy 
mostly f*a plane perpendicular to the axis, a horizontal 
plane m. tiles case, the energy diminishing with the square 
of the mala* of the angle from the vertical axis It is 
to tiHSMMS&ttstion of energy in a horizontal plane that 
the VMksI wire owes its success as a transmitter, but 
real concentration of messages transmitted by this means 
is not to be expected (The employment of two or more 
wires inclined at different angles in the same vertical 
plane, but not necessarily close together, might possibly, 
we think, furnish by the intersection of two or more 
planes of greatest action, a line of reinforced action—a 
kind of imperfectly directed message which might be 
received by an arrangement similar to the transmitter) 
An appendix gives in a few pages the mathematical 
theory of the propagation of waves along a conductor 
M Broca's little book is a valuable addition to the fast 
accumulating literature of wireless telegraphy, and we 
be glad to see an English translation 

D K. M 


WORK AND THOUGHT AT WOOD'S NOLL , 
USA, 

Biotogual Lectures from the Marino Biological Labora¬ 
tory ^ Woods Holly Massachusetts , 1898. Pp, 343 
(Boston Ginn and Co, 1899 ) 

HIS volume, like its predecessors, is the joint pro¬ 
duction of several of the leading biologists of the 
United States, indicative to a certain extent of the 
trend of thought and investigation in their midst, and, 
like its predecessors, it teams with interest and sug¬ 
gestiveness Of the sixteen lectures reported, the 
majority are by well-known authors, and the book is 
remarkable for the extent to which it deals with questions 
of a cytoiogical and psychological nature, in contradis¬ 
tinction to those of a more strictly Morphological, such 
as we are accustomed to associate with a marine labora¬ 
tory Not that the latter have been neglected 7 ! for a 
remarkable flksay by A. D Mead, on the “ Cell Origin of 
the typtotroch,” which would seem to justify once more 
the belief in the ancestral nature of the Trochophore 
larva, is a thorough-going piece of seaside work rhe 
subject of “Cell Lineage and Ancestral Reminiscence/' 
in the hands of Prof E B Wilson, yields fresh support 
for the theory that homologies only gradually ante 
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i during development, and that “ the ultimate court 
of appeal lies in the fate of the cells", and in a pre¬ 
liminary account of some investigations into the 11 Struc¬ 
ture of Protoplasm * the same author is led to conductor 
with von KOIliker, basing his observations of dm Ecbh 
noderm egg, that u no universal or even general formula 
for protoplasmic structure can be given, and that the 
foam-structure of Bdttchh is in certain easel at least of 
secondary origin ” 

In the course of his work he has done a great sertice in 
pointing out that so-called “granules” are often really 
liquid in nature, and in emphasising the extent to which 
error has hitherto asisen from the general tendency to 
regard these as solid bodies. 

Among the more recondite problems dealt with are 
"Adaptation in Cleavage n of the Egg, 44 Protoplasmic 
Movement as a Factor of Differentiation,” “Equal and 
Unequal Cleavage in Annelids," and “ The Relation of the 
Axis of the Embryo to the First Cleavage Plane." In the 
bands of Messrs. F R Lillie, E G Conklin, A. L. 
Treadwell and Miss C M Clapp, both the practical and 
philosophic aspects of these and cognate subjects receive 
adequate consideration The whole senes of essays are 
well worth reading, and except that the Filose Phe 
nomenon has not come under observation, the present 
moot poid£t in embryology have been for thejnost part 
boldly attacked Interest amounting to curiosity at¬ 
taches to the descnption by Mr Lillie in Unto of what, 
following Conklin, he terms provisionally a u sphere- 
substance,” said to be 41 denved entirely from the inner 
sphere of the second maturation spindle,” and to his 
allegation, which seems to us none too dear, that it 
41 moves and elongates so as to mark out a definite hori¬ 
zontal plane in the egg, and that the first cleavage-spindle 
places itself in conformity with this predetermined ar¬ 
rangement " 

More sensational, and to our thinking less sound, is a 
lecture by T H Montgomery, jun , on some “ Observ¬ 
ations on Various Nucleolar Structures in the CelL” Like 
that on “The Heredity of the Marking in Fish Embryos” 
(J Loeb), and on 14 Injury ” to the Lower Animals as con¬ 
cerning “ Pain Sensations * (W W Norman), this appears 
to us premature, and the authors would have done well 
had they given both their observations and reflections 
fuller consideration An essay on 41 Some Problems of 
Regeneration," by T H Morgan, is noteworthy, for the 
fact that its author emphasises the degree to which it is 
now becoming evident in the progress of biology, that, as 
we attempt “to reduce living phenomena to simpler 
terms," we sooner or later 44 meet with a factor that 
defies further physical analysis," with the refrain that 
“ we gam nothing by calling It a vital force, unless we 
can define what we mean by vitality " 

In a lecture on the “ Elimination of the Unfit," Dr, 
H C Btunpus deals in an analytical form with the 
effect* of a severe storm on the Introduced Sparrow, add 
his observauons at least serve to remind us th^t we are 
perhaps not sufficiently on the alert for evidence of 
processes in organic evolution obtainable from ttift study 
of passing events Dr W. M. Wheeler,m en interesting 
essay on “ The Theona Generatioms"of WoMj; justly con 
trovertssoroe adverse criticism by Sachs, and establishes 
Wolff's position as a pioneer among prmfbrmationists— 
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at the S i eg frie d who overcame “the monstrous theory 
of *mMtemtnt r not only false in itself* but one jealously 
guarding the problem of development and preventing all 
access to h." The author point* to an analogy between 
the rise and pr ogr es s of preformationilt and Darwinian 
schools, which, agreed in maintaining a transformation 
of the simpler into the more complex have neither suc¬ 
ceeded in demonstrating how that process is achieved 

The three lectures which remain are somewhat more 
special than the rest That by Dr Watatd on phos¬ 
phorescence gives welcome support to the theory of 
Quatrefages that this is intimately associated with con¬ 
tractility) and that a common cause would appear to 
underlie the two processes Dr Watasd has been for 
years engaged upon this fascinating subject His 
treatment of it has been no less original than that of 
other topics upon which he has left his mark, and we 
sincerely hope, now that he has returned to Japan, he 
will promptly give us the definitive treatise of which we 
are expectant Prof W. B Scott, whose patient, con¬ 
sistent work upon the palaeontology of the American 
Artiodactyles has for years been eagerly followed by all 
interested in mammalian descent, has in the lecture 
which he contributes to the present volume built up a 
masterly defence of the principle of convergence—the 
first comprehensive defence from the palaeontological 
side—by lack of appreciation of which it has long been 
patent to anatomists that not a few of our accepted 
claasificatory schemes and conceptions of affinity are 
erroneous He deals chiefly with recent discoveries in 
the now famous Uinta formations, And his thesis, like 
the work upon which it is based, is thoroughly English 
in method By contrast to the bulk of the volume 
before us, it romes as a set off to the too frequent in¬ 
dications of that “ Germanising * to which our American 
brethren appear somewhat prone His chief deduction 
that “all the strictly indigenous North American seleno- 
donts are branches of the great tylopodan stem ” is 
replete with interest 

Fjpally, there is a lengthy lecture by Prof C. O 
Whitman on “ Animal Behaviour,” setting forth in de¬ 
tail, and with comment which is exemplary in its 
moderation and cautiousneys, a senes of expenments 
on the phenomena of response exhibited by certain 
American creatures under bw ha n& (especially a Cltpsuu, 
w, and certain pigeonp) He frames a thought- 
fo l argument, which leads to the conclusion d*t 11 in- 
*fcV£t precedes intelligence* and that ltsfrapw roots 
IMa^the constitutional activities of protopfosph* which, 
m he justly remarks, relieves us of the mMosistencies 
m the instinct as Jappql mtelli- 

fp*e*" His aphorism ** "orgaqUftie* *ftpes be¬ 
haviour* would seem dittoed to beer the 4pe of his 
tntfum, 44 organlaaBeo precedes cell formation,* now pro¬ 
phetic , ami to him, the guiding spirit in the work which 
n e cessita t ed the publication of the present volume, as to 
aft MrcoUabenteurs, we offer our hearty congratulations. 
A little tpote work and a little less theory would be 
sq ca pntte in some cases, but so long as the Connection 
b e tw aan the two la maintained to the extent exemplified 
in the pr es e n t volume, wfi shelf remain content * 

1fcp,beot doses with a senes of sbqit obituary 
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notices, whuh include those of the former Assistant 
Director at Wood’s Holl and of the author of one of 
the lectures, .together with a passing reference to the 
death of W R Harrington, an enthusiastic young 
American, well known and greatly respected on the 
European side of the Atlantic, who recently met his 
death in a second attempt to secure the young of 
the Bichir (Ptlypierus)* G B H. 


OUR BOOK SHELF 

DarsUliung dtr 33 moglicktn Krystallklasst n By Prof 


H Baumhauer 
mann, 1899.) 


Pp 36. (Leipsig Wilhelm 


Prof Baumhauer discusses the symmetry of crystals 
m accordance with recent views, and employs the axes 
of symmetry to distinguish the classes. Weiss and 
Mohs first recognised that crystals foil into seven groups 
depending on the relative lengths and inclinations of the 
crystallographic axes The older school of crystallo- 
graphers, following the lead of Naumann, commenced 
with the class of highest symmetry in each system, and 
derived the remainder by removing elements of sym¬ 
metry The logical method, as was pointed out by 
Gadohn. is to start with the class of lowest symmetry 
and add elements of symmetry until the most com pi 1 
cated class is reached Each class is, in reality, quite 
independent of any other, even if in the same system 
Groth adopted this view in the last edition of his 
11 Physikalische Krystallographje,”and rejecting all ideas 
of hemihednsm, introduced a nomenclature which ba9 
been here employed by Prof Baumhauer He, however, 
differs from the Munich professor, but joins Schbnflies 
in dividing the thirty-two classes into groups depending 
on the axes of symmetry present This method splits 
up the monodimc system, two classes of which join the 
rhombic system to form the digonal group \ie the 
group with at least one axis of two fold symmetry), 
whilst the third, which possesses a plane of symmetry 
only ? remains by itself in the monogonal group The 
tndinic class, according to the author, forms the anaxial 
group, Sch tin flies, on the other hand, splits it up and 
gives the holohedral class to the digonal group, and the 
other to the monogonal group. The latter arrangement 
is certamlv more logical, though there is something to 
be said for Prof Baurahauer’s objection that a "2 
zdhlige Spiegelachse *’ being in any direction, and there 
fore not necessarily parallel to a crystaHographically 
possible edge, cannot be said to exist The author 
follows Schtinflies in placing the classes represented by 
phenacite and calcite respectively in the hexagonal 
group, whereas Groth includes them in the > trigonal 
group. These two groups, however, might wdl be re¬ 
garded as one. 

A word must be said for the excellent diagrams, which 
show very dearly the symmetry of each doss. At the 
end is given a description of illustrative models, to be 
obtained frbm Dr F Krantz, of Bonn. 


Grants, of Bonn. 


79 # Essex Nemtmlist fit# Essex Field 

, CM EdiMigrWi»ulin C& 1 VoU. ix, 1895-6, and 

rwd cum *4*4 

tn MftttfRmmtffst has Ions teen known as the ably 
conductedjournw if one of tO .last field clubs in exist¬ 
ence. Fuu tetentits of.the m f wp and excursions of 
the Es#ex Fm Qub are gteSP* and, in addition to these, 
any <A«ervatSte of interest to nsitundists made within 
the limits of fie county are recorded, and when necessary 
Ukutcated Sue term naturalist is quite properly used 
in the very wdest sens*, so that the journal includes 
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meteorological, geological, geographical and anthropo¬ 
logical observations, as well as others dealing with 
ancient marks, boundaries and buildings, customs and 
trades. 

The journal is an excellent example of all that the organ 
of a field dub and county natural history society should 
be It fulfils a double function, recording interesting 
observations which would otherwise have been forgotten, 
and stimulating its members to make fresh efforts in 
their own districts Throughout every county oppor¬ 
tunities for observation are continually occurring, oppor¬ 
tunities which are often wasted for want of an alert local 
naturalist A fresh cutting made on a railway, a new 
gravel pit opened, an old house pulled down, afford the 
chance of mterebting and often valuable observations 
when the keen and trained observer is on the spot The 
encouragement of such work is of no less importance 
for the progress of science than the comprehensive papers 
by acknowledged leaders of their subject which appear in 
the £sst x Nalura/ist These would be published under 
any circumstances, whereas the former are rescued from 
the multitude of observations which might have been 
The journal is exceedingly well printed, and is a model 
of careful and successful editorship E B. P 

Anlcitung zur Darstellung eke mucker Prapataie Ein 
Leti/aaen Jar den prakttscken Uniemcht in cter A nor- 
gam sc hen Chemte Von Prof Dr H Erdmann. 
Second edition 92 pp (Frankfort H tiechbold, 

1899) 

Thf great educational value of u well-chosen set of 
chemical preparations, as an adjunct to the usual ana¬ 
lytical courses, is now generally admitted , it has been, 
however, usual to select the examples almost wholly 
from the field of organic chemistry To Prof Erdmann 
is due the credit of showing that a course of inorganic 
preparations was not only feasible, but on account of 
the greater variety of difficulties met with in many cases, 
even preferable for educational purposes to a selection 
wholly organic In this second edition several additions 
have been made to the original text, including the pre¬ 
paration of ammonium perborate, dry aluminium chlonde, 
arsenious oxide, violet chromium sulphate and potassium 
lodate 

The instructions throughout are very practical, the 
cost of the material having been borne in mind through¬ 
out, many laboratory bye-products or residues being 
utilised as the raw material lor preparations 

In the few instances where the methods given are not 
the best available, the residues are worked up in other 
preparations. The book at a whole fills a gap in chemical 
literature 

The Boyhood of a Naturalist By Fred Smith. Pp. 

vi + 237 (London Blackie ana Son, Ltd., 190 a) 
Tins genial account of his boyhood by a naturalist, 
writing under the pseudonym Fred Smith, will afford un¬ 
limited interest to any youngster with a love for live 
things That Fred Smith did not shine in school, and 
was only with difficulty made to play cricket fairly regu¬ 
larly, rather adds to his winsomeness. Indirectly, the 
book should prove useful in demonstrating the educa¬ 
tional value of the study of nature at first-hand. Fred’s 
education was unmistakably of the kind which it is at 
present fashionable to call* heuristic, 1 * and his progress 
in his nutngrofcs researches is further evidence of the 
possibdity Of a boy, though considered a dunce at school, 
arriving manhood educated in the better sense of the 
term, srtfcee his faculties are properly trained and his per¬ 
ceptions keenly alert As a gift book Vor a child with a 
natural proclivity for biological work the volume can be 
thoroughly recommended; it is both instructive and 
amusing. 
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LETTERS TO THE EDITOR. 

[Tk* Editor dm mil krU kimtitf rtlftotoW* frrrfimirnt tx- 
pressed by kis cerrespendonte* Neither cm he undertake 
te return f er te correspond with the writers of % refected 
manuscripts intended for this or any other port ef NATO SB. 
Ne notice is taken ef anonymous commu nic a tio ns* ] 

The New Zealand Zoological Region. 

In a paper on " The Geography of Mammals'* [Geefraph&ol 
fonntaf vol Ul p. 951 ana vol lv p 35, 1894), Mr W 1 * 
Sclater divides the land surface of the earth into three great 
divisions, Notogcea, Ncogrea, and Arctogoea, aud these are sub¬ 
divided into six regions, the Australian region corresponding 
with the division Notogcea It seems to me, however, that had 
Mr Sclater considered what u> natural rather than what is con¬ 
venient, he would have divided hU Notogcea into two regions, 
separating the New Zealand area from that of Australia, for 
these two areas are essentially distinct from one another in all 
their great fundamental zoological characteristics According 
to Mr Sclater, Prof Huxley and Prof Newton make the 
New Zealand area a primary zoological region (I have not 
seen the M Dictionary of Birds'* or Huxley's paper). Mr 
Sclater then says 11 there is, no doubt, as has just been shown, 
a good deal to he said for this proposal, but, on the other 
hand, there are even more valid reasons for retaining New Zea¬ 
land as a sub-region of the Australian region " Mr Sclater 
then states his T * more valid regions," which are three in 
number The first is that as he is dealing with mammals only 
it would be absurd to give a small group of Islands, which 1* 
almost ntirely without terrestrial mammals the rank of a 

g nmary region Had Mr Sclater therefore left the New 
ealand area out of hu considerations altogether, as was wisely 
done by Mr P L. Sclater in hU lecture 11 The Geographical 
Distnbutton of Mammals ' (Manchester Science Lectures, No. 5, 
Sixth Series, 1874), 1 should have been entirely la accordance 
with him, and there would have been no occasion for this paper 
The second reason given is that of “ practical convenience " 
It seems to me, however, that convenience should only be a 
secondary consideration, and that what is natural is for more- 
important Mr Sclater goes on to my that "other small 
insular areai might with some justice put forward nearly similar 
claims." 

New Zealand, however, standi alone In its very remarkable 
physical and biological conditions, and presents with tboeg of 
Australia the strongest contrasts rather than similarities. 

It 1 *, however, to Mr Sdater's third reason that I have more 
especially to take exception He mys '* Although New Zea¬ 
land possesses no indigenous terrestrial mammals, yet the fauna, 
such as it is, shows an unmistakable affinity of various degrees- 
to that of Australia, and more especially to the tropical parts of 
that continent It Is, indeed, probable that the whole of the 
fauna of New Zealand has been originally derived from that 
source " 

There are no doubt affinities between the faunas of Australia 
and New Zealand; but when we consider that In Tertiary 
times (probably Pliocene) the New Zealand land area es ta nd s il 
for to the north and west of its present limits, probably aa for 
as Lord Howe Island, and the facilities for the diffimon of 
specks from the one area to the other were immensely greater 
than they arts at promt, the wonder is that them affimtfea am 
so slight and i n s ignifican t It has been anal to look for 
simlhritks in the faunas, and to attach much Importance to- 
the occurrence of the rnrne or repte—ititfve Maes In both 
areas, and the great and nasential differences or the foahas as- 
a whole have been largely lost sight of or little msfowtood. 

I would first remark that the pr—snne In ftlralh nf sjkh 
mammal foao^mampials and maaotremesh and ks total 
absence from New Zealand, is oartafinly significant. Bat let 
that pass, and, as Mr Sefoter has himself sug g e s ted , to deter¬ 
mine the geographical affinities of New Zealand we mart take 
11 the fame such as It U," e onsh tf ng of birds, reptiles and other 
lower groups \ and when we do Hu we find that the regalt k 
exactly opposi te to what Mr Sehlar would toad ns to expert. 

Plot Newton has nodonbt aMy dealt with the affiafaes of 
the New Zealand birds In Ha work, u Pktkftery of Birds m > I 
need not thera^* discuss them hare, ex cept to tamaA that pan 
of the moat interesting and remarkable features of oarbkdMha. 
Is the fort that daring recant times—at most a for bandied 
years back—there existed in them Mads a umero ai spe ck s of 
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tw6 families of raft-breasted bfefc Dburuitkjdme and Artery 
gtdmi % wWfcb are soesmtUIly distinct In structure thtt they ire 
probably not even distantly related to one another, but nave 
arisen (tflte independently, and no representatlvet of these 
families mv* been found in any other country (The supposed 
finding of Oinonus and ApUryx remains by Mr De Vis in 
Queensland, having been dtsenmed by Captain Hutton and Mr 
Lydekker, is now considered to have been a mistake.) 

As regards the reptiles, we have the well-known and peculiar 
Tuatara [Hatleria pmmtatm) and a number of lizards, which 
Messrs. A.H S Lucas and C Frost have recently revised, and 
they tell ns that the New Zealand forms are not related to those 
of Australis (Trans New Zealand Institute, vol xxlx p 364) 

The land and fresh-water molluscs have been critically revised 
by Mr H Suter, and Mr H Crosse, In his introductory note 
to Mr Suter’s paper, summarises his conclusions thus — 14 Les 
fauna malacologlaues Austmlienne et Nta-ZdlandaiK sont, 
d'ailtairs, 4 premiere vue, fort differenta Tune dc I'autre, et 
dies pr&entem reuvent des caracitres opposes. bn nbliuf, 
les Mollusques ter rest res et fluvtatiles de la Nouvelle Zchnde, 
et nous comprenons sous cette denomination, non seulement les 
deux grande* ties du Nord et du Sud, niais encore les lies 
Stewart, Auckland Campbell, et Kermsdec, fonnem un en¬ 
semble d'esptces tr 4 i particuliires, touter, ou 4 pen pr 4 i toutet, 
indigenes, et constitoant une faune locale, insulalre et parfiute 
anent caracatensee 

44 Pourtant, 4 notre avis, II existe un archlpel, dans la faune 
duquel, si originate qu’elle soit, on trouve des affinity* marquees 
et des rapports incontestable* avec celle de b Nouvelle-Zlfande 
eat la Nouvelle Cal£donie v ’ {Journalde Conckyhologte, 1894, 
vol xli pp 215, 216) 

Mr C Iiedfey has also pointed out that the land molloscan 
fauna of New Zealand is quite distinct from that of Australia, 
and has affinities rather with the faunas of Lord Howe Island, 
New Caledonia, Fiji, the New Hebrides, and Solomon Islands 
{Records Australian Museum, vol I No 7, 1891 , Proi Linn 
Soc. N S. W , 1892 (2), vol vil p, 335 ( Ann and Mag Nat 
ffuf, 1893 (6), vol xl p 435) This is Indeed significant, 
especially when the form of tne 44 New Zealand Plateau* 1 and 
(he ocean floor beyond is taken into consideration 

As regards the earthworm#, Dr Ben ham tells us that they 
41 are very different from those of Australia, on the one hand, 
add Europe on the other '* {Canterbury Weekly Ptess, May 3, 
1899) I cannot, however, agree with Dr Benham when he 
reasons that because species of one genus— Acanthodrthu— 
which Is widely spread m other southern lands, arc found in 
New Zealand ana Queensland there must have been at one 
tHne a land connection between Now Zealand and north eastern 
Australia, There is another explanation which appears to 
■accord better with the distribution of other groups, if a land 
connection ii necessary Far back in Cretaceous or early 
Tertiary times (Cretaceo-Tertkry of N Z geologists) before the 
north-eastern part of Australia had received its mammal fauna, 
the New Zealand area may have been connected with New 
•Guinea vim Lord Howe Island, New Caledonia, the New 
JfrbffcM, mud (he dotation Island's; or mote probably these 
islands were then connected with New Guinea and the main 
land, and afterwards when the land connection was broken up, 
some 1 of them became connected with New Zealand, so that a 
feW of the plants and animala which spread into Australia or 
northwards Into New Guinea were also able to reach New 
.Zealand This u not a new suggestion, it bos bedn proposed 
by Captain Hutton and others. Mr. H. Deane, in his prem 
demiti address, delivered before the Llnncan Society of New 
-South Wales, March 31, 1897, said t—“ The difficulties are too 
great in the way of such a supposition (a Pacific continent), but 
■only connections similar 10 that which we are certain existed 
between New Zealand, New Caledonia, the Fijis and the main 
land which was perhaps at its period of greatest development 
in a state of oscillation need be conceded ” Regarding the 
alpine ftaa of the Owen Stanley Range In New Guinea, the 
late Baron Sir F von Mueller, after enumerating a number of 
•cxtra-frppicaJ geneva found there, said 44 Many of t^est 
approach In their affinity to forma familiar to us In Europe, a 
few wen being Identical with British specks, and appear thus 
*o rtfech In New GaHJca their moat sootbern geqgranhk limits. 
BttVtatbe other hand, many of these Papoaa highland plants 
•are of fer southern typa, sttdr as Drhnyv Diapetes, DStela, 
Styptatta, Htyllttid** UWtk, Carp*, Oredbolu*, cSnSJ 
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Dawsonia, Indeed, some of the species are absolutely thf same 
as congenera of the Australian and New Zealand Alps" (/Vim 
Roy Geographical Soc., Australia, Queensland Branch, vol v. 
p 20, 18S9). But without the necessity of a land connection^ 
when in Tertiary timet the New Zealand land area extended as 
far as Lord Howe Island, and perhaps New Caledonia, a few 
earthworms and other animals may ha\e been earned across 
the Intervening comparatively nairow sea by birds and on 
floating timber 

New Zealand Insects ha\e been much neglected, and some 
groups have hardly been touched The Cocclds, however, have 
| been admirably worked up by the late Mr W M Maskell, so 
that a companion Is possible When we add to MaskeU’s 
44 Synoptical List of Cocadm” the forms described in his three 
subsequent papers (Ttvns N Z Inst , vols. xxvul , xxix , xxx.), 

, and summarise the results we find that of the 105 species and 
I varieties which have been found in New Zealand, 78 (74 per 
cent) appear to be endemic Of the remaining 27 forma, 13 
occur alio in Australia. These 13 are widely ranging forms 
which have been found m other countries—North America, 
Europe, Ac , and occur In New Zealand in greenhouses, and 
on introduced plants. 

Most of them have no doubt been recently introduced 
to both Australia and New Zealand Two or three, such as 
Jcerya purckasi % may have originally come from Australia. 
Cocctds often multiply and apiai]very rapidly when introduced 
to a country where the conditions are favourable to them The 
number of forms peculiar to Australia is 202 As regards the 
distribution of the genera, twenty-three have been found in 
New Zealand, of which only two are peculiar to that country , 
two of them have been found in other countries but not in 
Australia; and two occur in New 7 ealand and Australia, but 
not elsewhere These latter are CUmatkiloH with eleven 
species in New /aland and two in Australia, and Coelostoma 
with five species in New Zealand and three in Australia 
This would seem to indicate that New Zealand was the 
original home of both The remaining seventeen genera occur 
in Australia and other countries, most of them being cosmo¬ 
politan or almost so Of the ten genera which have been 
found, so far, only in Australia, four belong to the sub family 
Breukyscthnme , which is essentially Australian, foui of its 
five genera, and forty five * pedes, being found only in Aus¬ 
tralia, and not one representative of this sub-family occurs in 
New Zealand It bas often been pointed out that the animals 
and plants characteristic of Australia are absent from New 
Zealand, and those of New Zealand from Australia. 

A large number of bcetla have been described by Capt 
Brown (“ Manual of New Zealand Coleoptera ”) s Mr A T 
Urquhart and others have described many spiders in the Trans- 
act sons of the New Zealand Institute , and Mr R W Fereday 
has enumerated 617 species of lepidotera in the same publica¬ 
tion (vol xxx p 326) When these and the other groups come 
to be revised, and disentangled, and their affinities worked out, 
it may be reasonably supposed that the results will accord with 
what has already been (taw. 

In view of the above facts it b clear that not only is it not 
4 4 probable that the whole of the fauna of New Zealand has been 
originally derived from that source(AuSUufea), but that only a 
small and Insignificant portion dome thence { that the New 
Zealand terrestrial fauna, as a whofe^UoMMSlially distinct from 
all others, and that its alliance wfe^ tiff fauna of Australia is 

* In Hutton pointed 

na known, 
Xfrom that of any 

r2) 

l fauna it is fair 
, for many 

_j and rapid 

at began in New 
. 1 in tamer times 

M&coRlctors were not 
tWk not then know the 
r to the distribution of 


extremely slight As far back os 
out that, 44 The better tbefennaofl 


the more prominently doe* it 1 
other country ” (“ Manual of 1 
In discussing the effimtleM 
only to consider those groups 
animals have been recently Inti 
changes have been going 00 
Zealand and the Australian 
collections often got mixed, 
very particular about localitiee^j 
Immense importance and Ijf 


The paucity of New Zeafend fewest* Is not by any mans so 
neat as has been represented, Yfceraaaon that so few species 
have been described in many grasps is largely due to the fact 
that they have bran neglectedbyNcw Zealand naturalists, rather 
than that there are few to iff found. A diligent worker here 
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will be amply rewarded l>y the discovery of many new forma, 
whatever group he may choose to take in hand. Mr 
Marshall recently described sixty six tpedes in a first instalment 
of New Zealand dfptera, fifty-four of which Srere new (Trad? 
N Z Inst, vol xxvhi) 

As the general laws regarding the distribution of species out 
only be discovered from the knowledge of a very great number 
of facts, I fully agree with the Rev T Blackburn that 11 the 
special task to be accomplished by this generation, and in the 
present state of knowledge, is that of collecting and recording 
facts and dot*" (Presidential Address, Trans Roy Soc. South 
Australia, 1891, vol nv p 371), ami that when we attempt 
to generalise we find how very little is known in comparison to 
what Is yet to be discovered, and feel " the need of that ex¬ 
haustive collection of the data and records of the facts that we 
arc at present engaged in procuring ” Nevertheless, I cannot 
concur in the suggestion that we should altogether relegate 
"the investigation of the reasons of the facts of nature* 1 to the 
naturalists of the next generation Not only Is it even now 
exceedingly interesting and important to summarise what we do 
know ana to understand the direction in which our observations 
are tending, but it also makes all future work immensely more 
Interesting, and enables the work to be carried out more in 
telligently and thoroughly It is, however, very necemaxy when 
recording facts to have the mind free from all theories and 
preconceived Ideas which might In any way Influence one’s 
observations and conclusions H FarquHar 

Wellington, K Z 


The Resistance of the Air 

Referring to Mr Bryan's summary, on page 107 of the 
current volume of Nature, of the observations on the resistance 
of the air, made by Lc Dun tec and by Canovetti, it is but fair 
to say that the conclusion " No 3," viz that the resistance to 
a plane surface depends upon Its contour,« 0 whether circular, 
square or triangular, is by no means new Precisely this result 
was deduced by Prof Hagen, of Berlin, in his most delicate 
experiments published by the Berlin Academy in 1874. His 
memoir is the first in Abbe's collection of translations, entitled 
" The Mechanics of the Earth's Atmosphere," and a detailed 
discussion of his results is given at pp. 234-238 of his “ Treatise 
on Meteorological Apparatus and Methods." Hagen’s results, 
when expressed in grams, decimetres and seconds, give the 
resistance per square decimetre as (o 00707 + 0-000112$ /) v* 
where / u the contour of the plate and v the velocity At his 
experiments were made with plates of only from r to 12 deci 
metres on a side, and as he showed that the size affects the 
coefficient quite as Much as the shape, it would scarcely be 
proper to exterpolate from his small plates up to the Urge ones 
used by the French investigaton. We should not expect any 
dose agreement for a surface of one metre square between 
Hagen's figures and these newer ones, but the general Uw that 
the pressure per square unit depends upon both the size and the 
shape of the plate is due to Hagen The explanation of this 
result is also largely due to him, it is not merely a question of 
gaseous viscosity or internal friction, but especially of that dU 
si pat ion of energy that 00c art in the ideal perfect fluid, and 
which has been called convective friction in the above mentioned 
treatise and elsewhere Le Dantcc and Canovetti, by experl 
menting on a Urge scale, have necessarily encountered such 
irregularities and difficulties as must have limited the accuracy 
of their results quite as much aa in the case of many other 
experiments since those of Sir bate Newton -In general, 
inasmuch as resistance per square unit varies with the size and 
shape of plane plates or other bodies, it can hardly be called an 
important physical constant of great scientific interest It 
certainly has a practical interest to the aeronaut, the navigator, 
and the millwright, but the scientific int e re s t af such expert 
merits consist essentially In determining the lines of ftoy and 
the transformations of energy Involved In the discontinuous 
motions. «* C. A. 

Washington, December 13, 1899. 


The object of my notice was to give a general account of Le 
Dantec s and. Otnovettl's experiments, and certainly not to 
deliver Judgment on those delicate questions of priority which 
'are mainly of personal interest The "Uw of perimeters** 
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being so noticeably put forward as a new result, I oould do 
no lea than dte the views of Le Dantec and Us referee, be¬ 
tween whom and Hogen or HU advocate “ G» A” the mutter 
must rest There is surely a contradiction of terms in your 
correspondent's expresrion, " that disriptioa of energy that 
ocean in the ideal perfect fluid, and which has been ca lled 
convective friction in the above-mentioned treatise and else¬ 
where 11 A fluid which dissipates energy, e sp ecially by means 
of any thing called friction, is not an 11 ideal peneot fluid ” accord 
log to umvenally accepted definition!. As to the "scientific 
interest" of determinations, not only of the aerial resistance of a 
square metre, but also of the weight of a cubic centimetre of 
water, the so-called mechanical equivalent of heat, the electrical 
resistance of a copper wire, ihe E M F of a Clark cell, or any 
other physical quantity whose value U affected by various con¬ 
ditions, this surely U a matter of opinion ; but the great amount 
of attention which U now devoted to accumulating statistical 
data of this dam Is sufficient indication of a general consensus 
of opinion in favour of such researches being regarded as valu¬ 
able from a scientific standpoint G H Bryan 


Grey'a Rock Paintings 

In Prof Haddon’s review of Mr Mathews' "Eaglehawk 
and Crow " there are several references to Grey's rock paintings, 
amongst which your reviewer remarks, " These rock paintings 
sre certainly very puzzling, and deserve renewed investigation 
on the spot '* They were investigated by Mr A C. Gregory, 
the Australian explorer, who, about seventeen years ago, gave 
me the folUtrlng particulars relating to them — 

"The importance of the native coloured drawings, published 
by Grey in hia " Travels," is much exaggerated The colours are 
by no means so bright as printed, and the drawings are generally 
of a very primitive kind, more or lea crude outlines of hands 
or weapons placed on the face of rocks, and lines marked round 
the edge of the object ” (see Jour Anih Inst , xvi, p. 133). 
I have also a clear remembrance of Mr Gregory blaming the 
printers for attempting to make comparatively finished drawings 
of the feces out o( crude outlines much in the same way as was 
so commonly done in the elaborate plates that accompany the 
volumes of Cook's " Voyages." Mr Mathews’ " identification * 
may therefore be dismissed H Ling Roth 

Halifax, Yorks., January 1 


Evidence of Upheaval in Vanua Leva, Fiji. 

During an examination of the geology of this large island 
evidence of very extensive upheaval frequently came under my 
observation Speaking generally, the main elevated man of the 
island is the product of submarine fissure eruptions. Its surface 
is in great part traversed by mountainous ridges, which form an 
Intricate system, and consist In each case of an axis of baric 
and often coarsely crystalline volcanic rocks concealed beneath 
calcareous tuffs and volcanic muds, which in their turn are 
covered over by agglomerates. During the movement of up¬ 
heaval, and in the ages that have since elapsed, the denuding 
agencies have been so actively at work that k is not easy to 
restore the original form of the surface j but It may be observed 
that In the eighteen months of my stay no evidence of a crateral 
cavity came under my notice in the main mass of tfie Island. 
By studying the contours it can be shown that Vangs Leva fei 
been formed by the union during the pro ces s of upheaval of a 
number of smaller islands with a central larger Island. 

Foramimferooi and pieropod bearing muds together with 
calcareous volcanic tuffs are not infrequent up to elevntioos of 
1100 or 1200 feet They are of scanty occurrence at greater 
heights | but they are to be found In different parts of the island 
at rievabons of from 1500 to 2000 feet 1 and In ote locality I 
found sea shells fin a coarse tuff at 2200 feet Elevated com- 
reefs have taken a very little part In the bfattdlflg up of the 
island. They exist in a few localities at Ac coast, and do not 
attain a higher level thee some 200 feet In this coonoetton It 
should be noted that flints and rilieif)ed corals occur on the 
surface of tlle lower regions all over the island. Corals in 
various stages of riUmfication are fouhd in quantities in vofet 
piece* especially where a tow-lying district now toute the 
situation of what was onee an inland sea. H B GottW. 

R. C. Mission, Rewa, Fiji, November or, 1899. 
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TtiR ECLIPSE EXPEDITION AT VIZ 1 ADURG » 

1 

II. 

\ 1 L 7 ITh regard to securing the best possible obscr- 
* * vationi along all lines, the perfect organisation 
of time signals was of the first importance, indeed, a 
fundamental condition for success. The headquarter 
staff, under Captain Batten, was stationed at the 
eclipse dock, about which a word must be said In 
an eclipse, especially when there are as many ob¬ 
servers as we had on this occasion, it is well that every 
one shall know that he will get a good square look 
at it some time or other. In early eclipse work this 
was not recognised, and 1 never felt more annoyed in 
my lifo than, when I was in India, in 1871, 1 found that 
in consequence of my ignorance of ecKpse organisation. 
Captain Bailey, of the Royal Engineers, who travelled 
400 miles to our camp to help us, aid not see the eclipse 
at alL He volunteered to give us the time, and took to 
rehearsing the work daily L Said to him, 41 What you 
have to do is to put your chronometer on the table and 
then sit down feeing the sun, so that at any time you like 
during the eclipse you can look off the fece oT the chro¬ 
nometer and see the eclipse , because now you have come 
so fer it won't do for you to go away without seeing 
anything ” He said, 11 Well, I have been practising for 
the last two days, and I find it very difficult” I said, 
44 What are you going to do about it?” He replied, 
41 Wjsll, I shall go on practising it iiU I do it.” But to 
my honor, just before the eclipse began, I saw him take 
his chair to the other side of the table, deliberately place 
his hack to the sun and look at the chronometer, and he 
never saw the eclipse at all. I was determined that that 
should never happen again m any eclipse that I had any¬ 
thing to do with, and since then I have always doubled 
the timekeepers, and given one-half of the eclipse to one 
timekeeper, and the other half to another The 44 eclipse 
clock " is of rather peculiar construction. It only pos¬ 
sesses a seconds-hand controlled by a seconds-pendulum 
The face of the clock shows seconds, and a spiral on 
which the times are marked, so that there can be abso¬ 
lutely no mistake made as to the time Not only can 
the even seconds be given m that way, but if a signal at 
any particufer time is requisite for any particular opera¬ 
tion in atiy tif the observatories, the time signalman can 
give that time as well, so that all the operations are kept 
perfectly flftady. The pendulum (and therefore the 
clock) is started by cutting a thread at the Word 44 go,” 
which means the beginning of the eclipse. Then one of 
the timekeepers turns his back to the sun, stands m 
front of 4 he dock, and reads out the time-signals 44 iso 
seconds left*” and so on, which art marked along the 
spiral, a*the hand reaches them* while the other 10 looking 
at thb ecHps* The half-time signal (“60 seconds 0 on 
this occasion) U sung out by both, and then they naht- 
aboftt fece, one man going off duty and the other taking 
itfrt, In that Way both see the cefipse. Inorder to give 
ad Idea of die importance of keeping the time during an 
eofpfce, I will give Our eclipse time table* 

At n o*dock the M Thermometer 0 party commenced 
wbrt, 

it.rj|Lm,‘* 4 The w fir*tcontact” took place, 
izt6 pjn.^ Naturalists and Landscape” party com¬ 
menced operations and watt followed at 
Tfrgpattb by the “StH Spectroscope and Prism” 

Tee tnhhitefc before u totality* Lieut de Wet, with 
an Admiralty chronometer 44 gave the word,” on 
which the “alert* whs sounded on the bugle.„ 

At this signal— 

Hie “stops* were taken off telescopes 
- Caps off siderostat and codoetat 

1 Cbo ri n md fro* p 135. 
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Clocks wound 

Tufielceeper* reported eclipse clock correct 
Observers at discs blindfolded 
Remainder of observers turned backs to sun 

Seven minutes before 44 totality ” 3 44 G's ” were sounded 
on bugle as a signal to Prof Pedlar with 6 inch 

at seconds before 44 totality”—90" from Lieut de Wet 
2 44 G's” on bugle 

5 seconds before “totality”—45° from Lieut de Wet 
1 44 G " on bugle. 

On the order 44 go” the first timekeeper, with his back 
to the sun, called out 44 137 seconds , 1 and every 10 
seconds till 17 seconds, followed b> 10 seconds and 
7 seconds, and then every consecutive second till 
"over” was given 

Why it was necessary to use the bugle will be seen at 
once That was the order given to the various parties^ 
several of whom, especially the disc observers, were a long 
distance from us. At the 44 alert" the stops wert taken 
off the telescopes , > at ry wise precaution, for in some 
eclipses even caps harapfot been taken off at all—there 
were other things to think of t All the clocks were wound, 
and the observers at the discs were blindfolded Then all 
the observers turned their backs to the sun in order that 
they might not weary their eyes by trying to see a senes 
of phenomena of no interest to anybody. At 35 seconds 
before totality we had two 14 G'S "sounded on the bugle 
It had been determined that at that moment the un¬ 
covered arc of the sun measured exactly 9c f It was 
most important for the spectroscopic work that we should 
get a signal 5 seconds before totality—that is to say, 3 
real seconds before totality quite independent of any 
errors in the Nautical Almanac For the work of the 
prismatic cameras it was important to get a signal as 
nearly as possible five seconds before the beginning of 
totality, and, in order to eliminate the possible error of 
the chronometer, it was arranged to determine this by 
direct observations Captain Batten did a thing which 
has certainly never been done in any eclipse expedition 
before. We expected, of course, a very definite shadow, 
and he was good enough to find a native dhow and 
charter iL ana anchor it in the road st ead at such a 
distance that the shadow would strike it exactly 5 seconds 
before it struck the camp For another signal we calcu¬ 
lated that 5 seconds before totality the portion of the 
sun still visible would subtend an angle of 45° The 
moment of totality was to be determined by means of 
the 3}-inch 

The Work Attempted 
The Prismatic Cameras 

In the two prismatic cameras about sixty photograph* 
were required, the exposures varying from one to fifty 
seconds. These included two senes of ten snap-shots at 
the beginning of totality, and another ten at the end of 
totality, and shots of different periods, up to thirty-six 
seconds in one case, taken dunng the totality itself 
That was done, of course, in the hope that one exposure 
would be better than any of the others, so that we should 
be sure of getting something at its best Another reason 
was that we hoped to get records of feinter phenomena 
in the middle of totality than we wert likely to do at the 
beginning and end of it It was necessary to throw the 
sunlight into the camera by means of a mirror of a 
siderostat. * 

T6 carry out this programme of work, to secure the 
results required, a minute subdivision of labour was 
imperative. In the case of each of these two instruments 
six volunteers were employed, and they were distributed 
In the following manner — 

One observer with the finder, his duty being to keep 
the itoag* in the centre of the field of view which cone- 
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aponded (by previous adjustment) to the centre of the 
plate in the prismatic camera. He had a timekeeper to 
record the times of contact 



Fig 4.—Six Inch prismatic 

i 

A third acted as timekeeper to record the exact 
momenta at which the (exposures were begun and ended 
A fourth volunteer, by means of a piece of cardboard, 
-covered and uncovered 
the front of the prism, 
firim directions given 
tyMr. Fobier and Dr 
Lhdner respectively 
Id one case two, and 
in abhtbtf three, > mep 
w*re^*equired to- band 
add receive the large 
-dark Hides before and 
-alter exposure, taking 
them oat of, or placing 
-than back in, bags 
»m*de 4 br this purpose. 


being of various lengths. It was also arranged that 
at five seconds before the end of totality he should com* 
mence another senes of ten snap-shots, exposing the 

last of these some few 
seconds after totality. 

NifU-inck Prismatic 
Camera . 

This instrument was 
in charge of Dr. W. J 
S Lockver, who was 
assisted by Lieut Per* 
aval Jones, R.N R,, and 
six men This instru 
ment was also fed by a 
siderostat, but the tube 
was not placed horizon¬ 
tally It was intended 
with one of the pnsmatic 
cameras to so mount 
the tube that the arcs 
formed on the photo¬ 
graphic plate should be 
symmetrical about k the 
direction of dispersion, 
and it was decided that 
the q - inch camera 
should adopt this plan 
of mounting 
The exact position of 
the tube t6 obtaib this 
result was carefully de¬ 
termined by calculation. 
To facilitate the erec¬ 
tion of the instrument at 
the station two wooden 
frames to carry the tube were previously made and taken 
out 

It is satisfactory to state that the photographs showed 



_1 Prismatic 

'Came ra 

Ttib instrument, the 
-dispMfon of which had 
been increased by the 
■addition of a second 
jpnsm, was worked by 
Mr Fowler, with the 
assistance of Lieut de 
Wet and five mem Mr 
l 1 owlet's programme 
was t6 befuriebing a 
senes of ten snap-shot 
pictures five seconds 
before the commence¬ 
ment of totality, to Ob¬ 
tain a ream every 

second or thereabouts of the spectrum of the chrorao* 
sphere After tbis.be exposed eight other plates to 
secure photographs of the coronal rings, the exposures 
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that the experiment was very successful, the arcs coming 
out exactly as forecasted. 

Although this Instrument was capable of only giving 
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about half the ditpersioa of the 6-incb, the optical parts 
were better adapted for recording the ultra-violet region 
of the spectrum* 

The programme adopted was similar to that of the 6- 
mch, there being two large plates (16x6$) for recording 
a senes of ten snap-shots at and near the times of second 
and third contacts, and nme smaller plates for exposure 
during totality 

Integrating Spectroscope 

This instrument consisted of a large collimator, two 
prisma of 6o°, and a receiving camera. It was entrusted 
to the care of Lieut G C Quayle, R N , with two assis¬ 
tants. The light uhich fed this instrument was obtained 
from a ccelostat, and there was still sufficient room for 
another instrument to be utilised, so the coronagraph 
was set up in the same hut 1 
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employed, of rt-inch aperture, was entrusted to Staff- 
Engineer A Kerr, R N, who was assisted by three 
volunteers from the engine-room staff 
There befog still a small amount of available surface 
of tfae ccelostat for other purposes, this was utilised for 
the 10x8 landscape camera, which was operated by Mr 
Turner 

Discs 

The discs, six in number, were put into position by 
Lieut G C Quayle, R N , and Lieut CEB Colbeck, 
R N, being ranged along the southern wall of the 
fort, close to the Eclipse Camp. The great altitude (53°) 
of the sun rendered the operation of letting them up 
somewhat difficult Their sizes varied from six to two 
inches, and they were so placed that they cut off 3, 
and 7 minutes of arc round the dark moon 
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* SixtiHck' Equatorial wttk Grating Spectroscope 

Tbit reetrumeot cpn titled of a 6 inch tent haunted 
•quoton ally The email grating employ eq contained 
i>,ag6 licet to the inch, ana m the facut of the eyepiece 
wee placed a wall photographic ipectrum of iron for 
comparison. 

Profc R Pedlar, who came to tahe'eharao of tbii instru¬ 
ment, wsa rntod by Mr. Steele, R.N., gunner, end 
three other vauateert. 

\ r 

v Tkt Comtagr*ph, 

We matte ho attempt to obtain any van fine photo> 
gjmhf of the eeli®!*, oeceote we khtw that the Indian 
obtervtTi would do that- Bht it’wtt aecetaary to get 
tOffie photograph! which would give ut the relationship 
between the different pent of the corona which we tew 
end tbote pho X jgrsphcd by meant of other inttraments. 
The cbromotpSere and coronal nngt.we especially 
hoped to gat In the prismatic cameras. The instrument 

HO. 1576. VOL. 61] 


Each disc occupied the time of three men, so that im 
all eighteen volunteers «6re employed Of each party 
of three, one volunteer kept the eye end in adjustment 
Up to the time of totality, another who was blindfolded 
ten minutes before totality acted as observer, and the 
third wrote down the remarks of the observer 

The 3(*;*rtl Equatorial Telescope 

Thu telescope was used by me to ^observe the exact 
time of focoftd sod'third contacts to give tfae signats 
u oo n and “over" to the timekeepers For the first 
fifty seconds of totttHty I employed this instrument my 
sen to minutely observe -the structure of the nfts and. 
streamers- In my absence it was used by Assistant 
Engineer H H Wilira on, R N , for the examination of 
the structure of the corona * 

Star Observations 

I will pais from the larger instruments and come to 
the star observations. These observations were entirety 
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in clnrge of Lieut Bla< kett, R N, and what he did 
every night before the eclipse was to get his staff of 
seven or eight to observe certain groups of stars from 
the deck of the ship or from the snore, and determine 
their magnitudes as well as they could, and make map* 
of them It was perfectly wonderful how, after three or 
four nights, they could make a map of the constellation 
of Orton, not going very far wrong That stood us in 
very good stead during the eclipse 
rach observer was supplied with a photograph of a 
small star chart of the region near the sun, prepared by 
Dr Lockyer This was afterwards supplemented by 
-another on a larger scale photographed at the office of the 
Trigonometrical Branch of the Survey of India at Dehra 

Obsen ittons of Shadow Bands 
Staff Surgeon Nolan, R N , observed these phenomena 
with the help of two assistants Previous te the eclipse 
a Urge white table doth was spread on a Hat piece of 
ground in front of two walls intersecting at an angle of 
14 J?, which were whitewashed 


Pro 7 —Tbs khMflutogrspH hM 

Smti! Prism and Gr Uimg Observations 
The spectroscopic work wm in charge of Lieut 
Golbeck, R N , and Senior Engineer Mountifield, R N 
I took out several spare prisms and spectroscopes with 
me in the hope they would be of service, and they were 
used to the very great advantage of science 

Meteorological Observations 
Mr Eliot, the Meteorological Reporter to the Govern 
ment of India, brought with him several important in 
atruments with a view of mpkmg observations similar to 
those he had arranged along the whole line of totality ,i 
He was assisted by twelve vofcintden 1 

/ amdsgope Cameras and Kmematograpks 
All the available landscape and hand cameras were 
put in fharga of Mr Turner, of the Survey Department, 
Calcutta* who wps assisted by five volunteers 
As a well-defined shadow had been anticipated, the 
kinematografV was used for the first time in an attempt 
to photograph it* passage through the atr 
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The Marquis of Graham brought out with bun two 
kinematogmphs, one for the recording of the whole 
phenomenon of theedipse, and the other for photograph¬ 
ing the moon’s shadow as it swept across the earth’s 
surface The latter was put m charge of Mr H P 
Barnett, RN, Paymaster, with one assistant The 
ktnematograph for the eclipse was worked by the 
Marquis of Graham himself, and five volunteers. The 
instrument was fed by a small coelostat 

The above statements will give an idea of the com 
pletenen of the organisation rendered possible by such 
a wealth of observers, and it is to be hoped diet the 
example set in 1898 may be followed in the eclipses of 
this and the following years Norman Lockyer 

THE YANGTZE VALLEY 1 
V/f RS BISHOP S volume gives an account of a journey 
^ undertaken, the author tells us, solely for recreation 
and interest after some months of severe travelling in 

Korea The book is a 
valuable contribution to 
the literature of travel 
both from the remark 
able personality of the 
writer and from the 
public interest recently 
directed to our projected 
M sphere of influence 
in the Yangtxe Valley 
The greater part of 
route followed has be 
cornea M beaten track* 
for travellers who from 
time to time have re 
corded their experiences 
and supplied valuable 
statistical accounts of 
the potentialities of this 
part of China. The 
author, however, in her 
daring attempt to reach 
the heart of the Mentxe 
country, entered upon 
new and untrodden 
ground, and has given 
a graphic account of her 
adventures in one of the 
most picturesque moon 
tain lands of China, the 
home of this obscure 
aboriginal tribe. 

The story is all the more fascinating because it is 
written by a woman who has been cartful to note the 
details of her environment day by day in a manner quite 
her dwdj and always interesting Some light has been 
throw* upon this race of mountaineers, who, physically 
and rt twir manners and customs, are a people apart 
from the Chinese; who have maintained thtf r diameter* 
istics, their language, and their independence through 
the centuries, ipid at last have been driven by their foes 
to the mountain solitudes of Ssechuan and other parts 
of the empire 

It is to be regretted that Mrs Bishop was unable to 
Odd to her excellent senes of p hotographs some types of 
the race* or to afford some due to the language/which 
appears to be an unknown tongue written m Tibetan 
Characters They are, one would suppose, allied to the 
Stfon and Ua visited by Ba ber, 

The fint chapter deals with the Vangtse Valley-^our 
sphere of influence Approximate figures are beta set 
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down relating to geographical area and population, and 
the constant soil-creating and fartiHsing functions of the 
mat river. The Yangtze and its maty tributanes are 
d esc rib ed, supplemented by an account or the inestimable 
value of these affluents as highways of commerce. The 
annual rise of the Yangtze is dealt with, and its influence 
over the districts flooded dunng part of the year 

The burning questions of “ spheres of influence ” and 
the open door are noted as inodes of expression de 
signed to conceal (especially spheres of influence) “ much 
greed for ourselves not always dexterously doeked, and 
modi jealousy and suspicion of our neighbours, and much 
i nter est in toe undisguised scramble for concessions, in 
which ws have been taking our share at Peking ” All 
this while we ignore the men who have 
been for two thousand years making China 
worth scrambling for The author dreads 
u breaking up the most ancient of earths 
civilisations without giving any equivalent ” 

After having read the book throughout, the 
impression left on one's mind is that 
China’s most antiquated type of civilisation 
is not without its grave defects, and that 
it might be replaced with advantage by 
a fresh importation from any European 
state. 

Theoretically, there is much virtue and 
goodness in the paternal government of 
China, while its practical results, as one 
sees them in the condition of the people, 
are far from satisfactory The rulers have 
fallen away from the ancient paths of 
righteousness, and lapsed into iniquity 
The maifaisance of Mandarins may not 
prove so oppressive in the interior of 
Szechuan as in other parts of China, where 
nature is less bountiful, and the consequent 
straggle for existence harder The author 
says “The human product of Chinese 
civilisation and government is to us the 
greatest of all enigmas,” and so he remains 
to those who know him best. His best 
points are then catalogued correctly, and 
the qualities which are the making of him 
when an immigrant under a liberal and 
enlightened government in a colony such 
as the Stmts Settlements, and which, at 
the same time, render him a most objec¬ 
tionable addition to a community where his 
thrift, sobriety and industry enable him to 
compete successftslly in the lower fields of 
white labour One peculiar phase of 
Chinese character may be noted, that is, 
the dignified gravity of the race, which 
wne is disposed to think is the product of 
mingled vacuity and conceit, rather than 
the expression of deeply sensitive Con¬ 
temn minds. 

> “The Yangtze basin is a magnificent 
sphe re of influence for all the industrial 
w agons for ter, if not friendly rivalry, and 
to preserve the open door there * 

TMs squares with the consensus of opinions of tra¬ 
vellers hi that favoured region It often no field for 
attention t it i» now over-populated, hardly producing 
food enotmh for the requirements of its people, who 
during feuurcL or partial failure of crops, penth in 
th onsa iH ts of femme and pestilence. It is alone to the 
commeicu) possibilities that will follow opening up the 
country, and exploiting its vast coal-fields and stores of 
oaneral wealth, that foreign enterprise must look for its 
reward. 

Shanghai a described and illustrated. The value of 
the exports and imports of this great trading centre is 

MC. 1576, VOL. 6l] 


set down at 37,000,000/ sterling per annum. Here 
British, American and French settlements adjoin, and 
one notes that nothing is said in praise either of the 
French settlement or French colonial aspirations Civili¬ 
sation of an antique and obsolete sort may have its 
charms, but the contrast drawn between the model 
Euro p e a n settlement of Shanghai and the Chinese city of 
like name leaves no shade of doubt as to the respective 
merits of the two civilisations—the old and the new. 
Here one it confronted with another enigma. For the 
past half century the Chinese city, in insanitary and 
withal dignified apathy, has been looking on this splen¬ 
did European settlement, a fitting outpost of all that is 
best in modern advancement 



Fig, I —God of Thdndtr, Un Yan* 

Mrs. Bishop says “On returning to the broad, clean, 
well-paved and sanitary streets of foreign Shanghai, I 
wai less impressed than before that many of its residents 
are unacquainted with the dark, crowded, duty, narrow, 
foul and reeking streets of the neighbouring city So 
native Shanghai, with its 5,604000 souls, goes its swelter¬ 
ing way as of yore, breathing the mingled precepts of 
Confiidus, and malodours of the waste products of cen¬ 
turies." 

We breathe again freely as the author conveys us 
to Hangchow, giving a popular description of its pic¬ 
turesque surroundings, the prevent condition of the 
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grand canal, pointing out the cause of its felling into 
utter disrepair 

The city has a chequered history like that other 
favoured city Soochow It is a centre of sereculture 
and resort of opulent and leisure loving literates and 
merchants. The illustrations of this part of the work, 
in common with others scattered through the book, are 
remarkable for their artistic excellence and fine technical 
quality, reflecting great credit on the author, who is a 
lady successful in many pursuits 

There is an interesting account of Medical Missions in 
China, throwing light on the valuable work done by this 
important branch of Christian Missions. “I believe in 
Medical Missions, because they are the nearest approach 
now possible of the method pursued by the founder of 
the Christian faith " The Medical Mission has proved 
one of the most successful branches of mission work in 
China. 

The 'division of missionaries into sects is unfortunate, 
and mtlitates against success. Chinese are apt to inquire 
why such differences exist in the one faith, and within 
one's own experience to say that “when you have all 
made up your minds what to believe, come and teach 
us” But there remains the potent influence at work, 



*n. 2.—Tibetan rop* bridge 


noted by the author, of the unselfish, helpful lives of the 
missionaries and their families 
Several chapters follow devoted to experiences of the 
voyage up the Yangtze, specially attractive to those 
interested in this quarter of Further Asia 
The gorges of the upper nver have been frequently 
described, but any addition to one 1 * knowledge of this 
section of the great waterway is always welcome,, owing 
to the difficulty of navigation and danger caused by old 
and new rapids to native craft in the carrying trade 
Mr Little succeeded in taking a small steamer up the 
rapids to Chungkeng, but navigation of the gorges by 
steam must yet be more folly tested before it can be 
proved that the loss entailed by wreckage will not out 
weigh the advantages derived from the enterprise 
Tnero art" several mistakes in place names One 
rather confusing error occurs in describing the Mi-tsang 
Gorge. It is set down in tbe index as Milan Gorge, and 
the photograph showing the entrance to this gorge is 
labelled Frag-shan Gorge. It is at the entrance to this 
gone that the great Ch’-mg-tan rapid bars the way to 
stmm traffic on these upper turbulent waters. Blackuton, 
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Thomson, Baber, Gill and others have passed this way* 
but Mrs, Bishop has been the first woman to give us 
the benefit of her keen observation, sense of humour, and 
literary talent in throwing some new light on native 
characteristics, and on weighty matters concerning this 
part of China. 

The book must be read, and the reader will not be 
without his reward when he has finished the volume. 

The most important part of the journey was the 
daring attempt to penetrate the mountain lands of the 
aboriginal Mantze, which nearly cost the author hpr 
life, and in which she succeeded so far as to be able to 
give a most interesting and graphic account of this 
obscure race. One would like to know something of 
their language, which is wholly different from Chinese* 
and written m Tibetan. It is also to be regretted that the 
camera of the intrepid explorer so scared the natives as 
to render portraiture impossible The reader is pur¬ 
posely left to his own resources, and must read for 
himself the author’s account of her adventures among 
the Mantie 

The work concludes with one or two brief essays — 
“ On the Poppy and its Use,” 41 Christian Churches m 
China,” “Secret Societies,” “Questions of the Future , 1n 
&c, subjects which have occupied the attention of other 
writers, disclosing a singular lack of unanimity of 
opinion? on the part of the writers. 



THE DELATION BETWEEN SCIENCE ANI> 
MEDICINE 

A N address upon the relation of science to experience 
in medicine, delivered to the Middlesex Hospital 
Medical Society by Sir J Burdon-Sanderson, Bart, at the 
first meeting of the present session, is printed in full in 
the Middlesex Hospital Journal for December The 
concluding part of the address is here reprinted, and the 
principles stated in it desene careful consideration both 
from the point of view of science and of education* 
What Sir J Burdon-Sanderson insisted upon throughout 
his address was that though the physician regards- 
disease as a thing to be cured or prevented, while the 
investigator aims at discovering the causal relations 
between certain morbid changes and the conditions 
which give rise to them, both depend for their success 
upon the extent to which their faculties of observation 
have been developed He held that medicine has 
hitherto advanced chiefly by the perfecting of its clinical 
method, using the expression in its modem and most 
comprehensive sense, but that future progress will be 
obtained by the scientific study of disease as a natural 
process. Some suggestions as to the best means to* 
promote this advance are contained in the following 
extract from the address — 

We nay, I think, rightly regard the Metropolitan schools 
collectively as constituting in themselves a great medical 
nnivenity We do so in the hope that at no dblut period 
they may be united for university purposes. Now, the two 
great functions of a university are education and the extens i on 
of knowledge by research As regards the first l shall have 
nothing to my this evening We may confidently anticipate 
that the clinical instruction given and the opportunity for 
clinical study afforded to students will Improve year after year* 
and that practitioners will twenty years hence be even heifer 
informed, and their practice more sound then it Is at present 
But it fs the other function of a university to which 1 would 
call your attention. Admitting, as I think must be admitted,, 
that the Metropolitan schools nave been hitherto, and will 
continue to be, admirable fftatituiiotu for the training of men. 
competent to exerdse the healing art to the public advantage* 
it may still be asked whether our hospitals are, as they ought to- 
be, observatories in which tbe scientific method la ampfoytd, 
not with a view to Immediate utility, hut for the eventual 
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benefit of mankind by the ad fan cement of knowledge. If we 
Art right—as lam sure no one pr ate nt doubts—In regarding a 
hospital achool at an academies! institution of whim it it at 
much the fraction to make additions to knowledge as to 
educate, the organisation of every hospital school should com 
prise a special department for research in medicine—that is, 
that just as we have recognised for long the importance of 
pathological anatomy by the establishment in each school of a 
museum for the collection and display of morbid specimens, so 
we should provide what is of much more importance to the 
progr es s of medicine—a working place for the Investigation of 
morbid processes. And, inasmuch as in most Instances inch 
investigation could be carried out much more effectually by the 
-co-operation of several hospitals, I should farther desire to see 
•established a Hospital Association or an Association of Hospitals 
for the advancement of medicine by research The organisation 
-of such an Aoodatfon would be simple Each hospital would, 
as I have said, provide a research laboratory, under the direction 
of a working pathologist, the equipment of which would be the 
best that the resources obtainable for the purpose would admit 
•of The function of the Association would be the selection of 
subjects suitable for combined investigation 

Of the nature of these problems I need, I think, speak only 
very shortly They would probably be of two lands, namely, 
•etiological and therapeutical, for it seems evident that for the 
inveimation of the action of remedies—including under this 
term all the agencies which can be employed for the purpose of 
modifying pathological states—the same combination of clinical 
with physiological research is required as for the investigation of 
the processes of disease But the greater part of the work of 
the Association would come under the other head It would 
be advisable to restrict the scope of the investigation undertaken 
by well-defined limitations, and particularly to guard against 
the attractiveness of topics deriving their interest from their 
novelty, or from the rarity of the diseases to which they relate, 
rather than from their Intrinsic importance Preference would 
rather be given to the standing questions of clinical pathology, 
as, for example, to the investigation of the nature and causes of 
functional disorders or organic changes which, however frequently 
they may occur, are very imperfectly understood; and among 
these it might be well to select those in respect of which current 
medical opinion appears to be leas in agreement than could be 
wished with the data of science Let us take, for example, the 
case of gout Here the difficulty which we find in harmonising 
what is ordinarily believed as to the etiological relation of gout 
with uric add, with the relatively complete knowledge we now 
pataca of the physiological significance of that substance, at once 
suggests that it is jferirablc that the two kinds of knowledge now 
apparently at variance should be, so to speak, confronted 
Another field in which it is difficult to reconcile the clinical and 
physiological aspects of the same phenomena is that of the re¬ 
lation between chronic renal disease and the functional disorders 
the vascular and lymphatic system to which it gives rise 
Here, again, the light which has been thrown on these subjects 
by such experimental investigations as those of Dr Starling 
•(which, I may m ent io n in passtog, have since their publication 
bean confirmed by subsequent work in Germany) make us feet 
a pertain degree of disappointment in finding ourselves still 
-compelled to speak with the utmost reserve about such questions 
as the etiology of renal dropsy, Here, as in many other in 
f *4nces of a like nature, unsolved problems present themselves 
dn connection with even the best known diseases from the 


moment that we turn our attention to the underlying procemes, 
of which the familiar clinical characteristics are but the outward 
and visible signs. 

I trust that the suggestion I have made to you may not seem 
wholly unworthy of your attention, however imperfectly I may 
have been aUe to set k forth. I do not, myself feel It to be 
•premature. I should not, however, have the boldness to pro- 
poee it even now, were it no* that, as I have already told you, 
the reason which would have forbidden its being entertained no 
•longer exists. We have now what we had not before—a suffi- 
-deut number of men who, with youthful enthusiasm and with 
•the best of their Uvea before them, have at the sune time the 
edeptttc training necessary for pathological research 

If, as I truW may be the case, the new Metropolitan university 
di wtnrflsfo Dy c o nstitut ed, it may be hoped that the economy of 
reSQttroes consequent 00 a better osganlsatkm of scientific teach¬ 
ing may set free the hospital readied schools from obligations 
Wakh a* present seriously impair their efficiency as academical 
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institutions. At present, as we all know, elementary chemistry, 
elementary natural philosophy, and natural history are taught in 
schools of medicine , and large sums have, no doubt unavoid¬ 
ably, been spent in providing accommodation fur subjects which 
lie outside the legitimate scope of medical study It is surely not 
too much to hope that when these preparatory disciplines are 
duly provided for elsewhere, the resources hitherto required for 
their maintenance may be devoted to purposes in which we, 
as the representatives of medical science, can take a deeper 
interest, and particularly to the establishment in all hospital 
schools of well equipped working places for clinico pathological 
researches 1 

In all that I have said this evening my aim has been to 
advocate the claims of scientific research in medicine 1 I have 
made no reference to the teaching of science It Is, however, 
easy to see that if the organisation of pathological research were 
to become more distinctly recognised as a function of a hospital 
medical school, the tendency of the change would be to infuse 
rntu the teaching of the science of medicine a reality and life 
which it has not as yet possessed 

Under present conditions there is much too wide a gap 
between tne scientific and the practical part of the course o> 
study for medicine Let me take, for example, the case with 
which I am most familiar—that of the Oxford or Cambridge 
student, who, after receiving his preliminary instruction in 
the exact sciences in biology, ana then acquiring a more 
thorough knowledge of anatomy and physiology, repairs to 
a Metropolitan medical school for the most essential part of 
his medical education A considerable portion of these com 
paratively well trained students are able to grasp the connection 
between science and practice, so as to appreciate the bearing of 
the science they have learned with the practical work in which 
for the rest of their lives they are to be engaged But as regards 
the rest, we know what happens as soon as they have got nd of 
their last examination in science It would be of little conse¬ 
quence that the details of the knowledge which has been so pain¬ 
fully acquired should fade from the memory, if one could believe 
that some notion of the scientific way of looking at questions was 
retained. 

Whatever plan of study is followed, it is Inevitable that the 
competent should succeed and the incompetent Ml, bfct in our 
medical course tbereare causes of failure WinCh it seems possible 
to obviate. One of these is no doubt the oVer-foadlfafc Of our 
preparatory scientific curriculum with subjects which nave no 
bearing on future work, an evil against which the> General 
Medical Council has felled to protect us. The other is the un 
fortunate interruption of continuity which dxfrts between the 
practical and the scientific stage in medical study , 

It may, I think, be stated generally that every student when 
he enters on his hospital career feels that he Is turning over a 
new leaf It is quite natural that he should do so, and quite 
right, provided that he does not lose his Interest in what he has 
previously learned How is this to be prevented ? 

I have submitted to you this evening the proposition that 
research ought to be a recognised function of every medical 
school that lays claim to an academical position, on the ground 
that research is necessary for the advances eft of medical 
science. The more this principle Is acted upon the more 
effectually will the science of medicine be taught, for there is no 
qualification so essential to a teacher of science, and especially 
of pathology, as that he should himself be engaged in trying to 
master its difficulties. 

Every advance in the direction l have indicated will have 
a direct effect upon teaching, rbe breach will cease to exist. 
The pbyswlsglcak]) minded student will nd longer feel that in 
approaching the bedside he must leave his scientific precon¬ 
ceptions behind In turning over the new leaf he will not for¬ 
get what was inscribed on the old, but will rather find that the 
old has acquired a new rttiue from its inti mate connection with 
the work Of his Hfe. 

But, gentlemen, all depends on whether you accept the 
proposition I have submitted to you—namely, that the science 
of medieiDe, even more than the art, holds the promise of the 
future. 

1 At the Middlssax Hospital a systematic Invtriigailao of the pathology of 
caucar Is nbw In coottmpUUoo. I laafto that It u founded to anpolm a 
KWihMnulil«d nunc to conduct tha nroooasd rssasrah. —^ 

Raffererof tha Cancer D a pa ilm aot of tha Hospital The whola wfll ba 
nmr tha direction of a Cow oft tea of tha Hospital 1 refer totUs as 

an sxaapls of tire kind of work that can ba dona, and of tha way of dofag it. 
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SIR JAMES PAGET, BART , FRS 

T HE death of Sir James Paget removes from our 
midst one of the ornaments of the medical pro¬ 
fession The loss is not an acute one since, though 
living up till some ten days ago, Sir James has for the 
last decade taken little active part in professional matters, 
but still, although the sphere of his activities has been 
during this period restricted by infirmity, one had 
evidence from tim6 to time that he was there, using to 
the best of his strength that cultured mind, which never 
lost its vigour, for the benefit of those branches of know¬ 
ledge which he loved so well 
This week’s medical papers are so full of the pro- 
fessional attainments of the subject of this notice, and 
so rich in minute biographical detail, that there remains t 
on these subjects little to be said Sir James Paget was 
chiefly known to the world as a great surgeon, who, in 
addition to his actual professional abilities, exercised a 
rofound charm over his patients He was for the years 
e worked actively at St Bartholomew's the student's 
model, not only wnat he did in the wards, but how he 
did it, served as a type to be imitated His lectures 
and demonstrations were eagerly attended, and no note 
of discordance was there The medical student, now of 
academic habits, was apt, in the early teaching days of 
Paget, to be rowdy, but there was never any disorder at 
his lectures, his fascinating diction rendering even the 
details of the most umcsthetic subjects sufficiently 
attractive to ensure the attention of his class 
i Although Sir James Paget’s practice as a surgeon, 
when he was at the height of his vigour, has perhaps 
never been surpassed, it was to the science of surgery 
rather than to its art, to its theory rather than to its 
practice, that he mainly contributed He was no oper 
atmg surgeon in the sense of Billroth His surgery 
always contained in it an element of philosophy, a projec¬ 
tion, so to speak, of his own philosophical spirit He 
was a teacher, and enunciator of principles rather than 
mere facts* 

In these days of what may be termed mathematical 
biography, one is apt to sum up a man’s works, his 
contributions to knowledge, and regard the sum of them 
as an accurate measure, if not an actual expression, 
of his intellectual influence. This is not a fair test of 
the actual work of Paget His original work on the 
catalogue of the Hunterian Collection at the Collegcof Sur 
eons, and on that of the museum at St Bartholomew's, 
is discovery of the trichina spiralis, his description of 
Paget’s disease of the nipple and osteitis deformans, are 
pemaps the chief examples of his labours sufficiently 
sharp to wedjte themselves through the crude and erratic 
surface of popular professional recognition This, how¬ 
ever, is no real measure of the man, be learnt from 
everything and taught from everything He had the 
power of impressing the most varied subject matter with 
his own philosophical individuality, the subject-matter 
in 1846 bang the flora of Yarmouth ; m 1890, or there¬ 
abouts, the medical student, his routine duties as 
warden at St Bartholomew's affording to him material 
for a meet valuable essay as to the ultimate fate and 
chances fl? toocess of the medical student 
In Paget's intellectual prime principle! of exact science 
were beginning applied to medicine and surgery, 
such men as Pasteur, Liebig, Helmoltz, 

Brhcke, examining with instruments of 

precision WhflM■■fatal phenomena and manifesta¬ 
tions of life least merit of Paget was that he 

kept wity tlMffiRS?-these stirring times, and gleaned 
from the jMKMKimtific work of the great masters, 
facts and he applied to surgery and 

surgical p are o fofyy In these days of triennial medical 
congresses*** o|n form but a very poor idea of what 
it me*nt w in Paget’s early days to be well up in con- 
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temporary science. Hu frequent advice to students t* 
learn German seems now difficult to understand; it 
would be interesting to inquire how many men there are 
now who wish they had taken it 
Paget must be regarded, then, as an original teacher 
more than an original worker or writer ; his ideas, per¬ 
haps somewhat metamorphosed in accordance with 
more exact technique, by his pupils, are springing up to¬ 
day on all sides, and will continue to do so. Like all 
truly great, he was truly benevolent, and many sugges¬ 
tions and ideas emanating from his mind have seen day¬ 
light under the names of his pupils 

F W Tunnicuffe. 


NOTES 

The Chemical Society's Vicior Meyer Memorial Lectors will 
be delivered by Prof T E Thorpe, President of the Society* 
on the evening of Thursday, February 8, at 8 30. 

We learn from Science that Prof William Hark nest, astro¬ 
nomical director of the U.S Naval Observatory, retired as- 
Hear Admiral on December 17, on reaching the age of sixty 
years. Prof S J Brown has been appointed to succeed him 
at the Observatory 

A sever fa.'earthquake occurred on New Year's day in the 
province of riflu. The greatest amount of damage was done in 
the district of Achalkalak, In which six villages were completely 
destroyed and seven others had many houses ruined Up to the 
present Lime, eight hundred dead bodies have been recovered* 

We regret to have to record the death, on January 1, after a 
very short illness, at his residence in Norwood, of Mr W T 
Suffolk, the Treasurer of the Royal Microscopical Society, in 
his sixty ninth year Though but little known to the general 
public, and carried out in a very unobtrusive way, his services to 
microscopical science were great 

The general manager of the South Eastern and Chatham. 
Railway, Mr Alfred Willis, has made arrangements with the 
Wireless Telegraph and Signal Company for the Marconi system 
to be used in the course of a few weeks on thd company's Royal 
Mail steamers between Dover and Calais, and also on their 
Royal Mail steamers between Folkestone and Boulogne. By 
this arrangement the vessels when in mid Channel, or half-an- 
hour from either the French or English shores, will have tele¬ 
graphic communication with either side 

The Pans correspondent of the Chemist and Druggist re¬ 
marks 1—Prof Riche, who was recently succeeded at the Paris 
School of Pharmacy by Prof Moissan, was born at Gray (Hautes 
Sa6ne) in 1829, and studied at the Faculty of Sciences and the 
Polytechnic School He was appointed assistant professor at 
the School of Pharmacy in 1859, and profesm of Inorganic 
chemistry in 1873. His principal researches are on tungsten 
and lti compounds. He has done some valuable work at the 
French Mint in compounding alloys, and Is an active and usefo 
member of the Paris Council of Hygiene HU successor, ML 
Moissan, declares that it was in listening to his chemical lecture 
that he felt his first enthusiasm for the subject and resolved to 
become a chemist 

Since hut week's issue we have received the Cemsaissamc den 
Temps for 1901, the opening year of the new century We then- 
quoted a statement in the Tfmes that the Peris Observatory, 
" will henceforth In all its publications reckon the day from 
midnight to midnight " In spite of a suggestion to the contrary 
made some time ago, both the Nasstkal Almanac and the 
Cenrndsscmce des Temps have made no change, and the day fo 
reckoned from noon to noon. 
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T tt* Board of TradeJournal §XmXo% tint nettle fibre has of late 
eon* greatly Into favour in the manufacture of fine yarns and 
mom In Germany there are factories which use these fibres 
both in spinning and also for ulterior purposes. Nettle fibre 
produ c es one of the finest times obtainable from any known 
Usd of vegetable fibre. In view of the Importance which this 
seems likely to attain in connection with the weaving industries, 
It Is Intended to introduce the cultlvatiou of nettles, if possible, 
into the Cameroon* The idea Is to prepare the products of thii 
experimental culture at the place where they are obtained, and 
test them In German factories Should favourable results follow 
from these experiments, it is intended to organise nettle growing 
enterprises on an extensive scale 

A new commercial intelligence branch of the Board of Trade 
has been established^ with a view to meet the constantly lncreas 
ing demand for prompt and accurate information on commercial 
matters, so for as it can be met by Government action In 
deciding to establish this new branch, the Board of Trade have 
been target) influenced by the recommendations contained in 
the report of a departmental committee appointed to consider 
and advise as to the best means of collecting and of dissemin 
atmg among those interested prompt and accurate information 
upon commercial subjects, and as to «the collection of samples, 
especially of goods of foreign manufacture competing with 
British productions, and the exhibition of such samples to manu 
factor era and traders in this country The principal officer is Mr 
T Worthington, who recently acted as Special Commissioner to 
the Board in an inquiry into the condition and prospects of 
British trade in certain South American countries The Board 
of Trade Journal will be the chief medium through which In¬ 
telligence collected by the Branch and intended for general 
Information will be conveyed to the public The journal, which 
has up to the present been published monthly, is now Issued 
weekly 

Thk science of aerostatics has just lost one of its pioneers 
by the death of Mr II T Coxwell, at the age of eighty one. 
Mr. Coxwell s balloon ascents with Mr James Glaisher, F R S , 
for the investigation of the meteorological conditions of the 
atmosphere at high altitudes, have long been prominent in scien 
tific history The Idrcudistances which led him to take part in 
the work are described in an obituary notice in the Times It 
appears that in 1862, hearing that a committee of the British 
Asodation at Wolverhampton had been making some unsatisfac 
tory experiments with a Cremorne balloon, in order to take 
meteorological observations in the upper regions, he set about 
the construction of a special balloon for this purpose, finally 
producing one that stood 80 feet from the ground, had a 
diameter of 55 feet, and was capable of containing, when fully 
inflated, 93,000 cubic foetof gas. Mr James Glaisher, F R.S , 
who had not previously made an ascent, was to go up with Mr 
Coxwell and take charge of the observations, while Mr 
Coxwell himself was to attend to the balloon. The first of the 
long senes of ascents thus carried .oat fay them under the aus¬ 
pices of the British Association took place at Wolverhampton on 
July 17,186a, and on that occasion they travelled sixty miles m 
two hours, and attained a height of four miles. It was on 
September 5, In the same yeti, that the pair made the record 
Journey Of nsing to a height of no less than seven miles above 
tbeeuvfimeof the earth j and the storyof this exciting exploit shows 
that the intrepid Investigators had a very narrow escape indeed 
ofthekttm. The result of the many aaoents by Mr Coxwell 
end Mr, Gfoiahet was some important contributions to the 
science of meteorology Moreover, they proved more clearly 
tbfin had ever been done before, that baBooning was not merely 
a pleasant pastime, but might be tendered of great practical 
utility From the mm point of view kr Coe well was most 
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persistent In urging the advantages of employing balloons hr 
times of war 

The advantages-of cremation as a means of disposing of the 
dead are too well known to need to be stated here Neglecting 
sentimental considerations, the problem is, as Sir Henry 
Thompson puts It —"Given a dead body to resolve it into- 
carbonic acid, water, and ammonia and the mineral elements 
rapidly, safely, and not unpleasantly " The present mode of 
burial is neither a satisfactory nor sanitary means of accom 
plishing this, and some of Its dangers were pointed out by Dr 
R Farquharson In an address recently delivered at Aberdeen r 
and reported at length In the Court Circular of December 23, 
1899 The lecture will be of service in enlightening people 
upon the subject of cremation, and directing their attention to 
the terrible condition of many old burial grounds 

In the course of an Interesting paper on lightning and its 
effect on trees, Mr F J Brodie remarks in the Journal of the 
Royal Agricultural Society that In America much damage to 
live stock by lightning *is believed to have arisen from the in 
creasing adoption of wire fences. The director of the Iowa 
Weather and Crop Service, in his report on the thunderstorms 
of 1898, says 11 Unquestionably wire fences, as now con 
at rue ted, serve as death traps to live stock, causing a vast 
amount of loss every year And it is also quite evident that a 
considerable percentage of danger may be avoided by the use 
of ground wires at frequent intervals in the construction of wire 
fences." The point appears to be a practical one, deserving 
the notice not only of American but of English farmers, the 
means of protection from a real source of danger being after 
all very simple 

The Meteorological Reporter to the Government of India 
has pubfished a statement of the meteorology and rainfall of 
India daring the past six months, and a forecast of the cold 
weather nine in Northern and Central India for the three 
months ending February 1900. The forecast issued in June 
last, from the conditions antecedent to the south west mon 
soon, anticipated a rainfall slightly above the normal. Hurt 
prediction was unfortunately not verified, as an area coiqprialng 
nearly two thirds of India is suffering from the most s e v er e 
drought of the century It is to be regretted that the meteeeo 
logical conditions of October and November of last year strongly 
indicate the probability that the general character of the winter 
rains in the Persian area and North Western India will be 
similar to that of the past four cold winters, and that the amount 
of the precipitation will probably be in general defect The 
chief chance of the occurrence of more favourable rain than is 
anticipated lies in the early termination of the unknown causes 
which have produced abnormal conditions in the Persian and 
Upper India areas 

The twenty first yearly report of the Deutsche Seewarte, for 
1898, has just been issued The department of maritime 
meteorology continues to show great activity, the number of 
complete logs received from the mercantile marine alone 
amounted to 470, exclusive of 258 abstract registers containing 
less complete observations. The great majority of the voyages 
were in the North Atlantic, but other ooeans were foirly repre 
seated. In order to obtain as many observers as possible, 
age n das are established m many ports outside Germany, In 
eluding the Consulates at Glasgow, London, Liverpool and 
Cardiff The results of ttofr observations are published in various 
ways useful to sailors, and have been frequently referred to in 
our columns The system of weather telegraphy, and the 
possible acceleration and Improvement of telegraphic weather 
reports receive considerable attention, storm warnings were 
issued to the various ports on 74 days, but the amount of 
succesft is not stated In March last a conference was held 
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rating and improvement of chronometers, thoee of Germen 
manufacture were recommended for ute, as far at practicable 

Thh Rev John M Bacon, on the occasion of a night balloon 
accent, underwent an enforced detention in the upper regions of 
the atmosphere exceeding in duration that of any other English 
balloon voyage on record, and he made use of the opportunity 
to study the varying currents blowing at different altitudes. In 
the January number of The National Review he gives the 
results of these observations in an article, entitled 41 The War of 
Winds,*' which, together with the facts he has collected, forms 
an interesting commentary on weather forecasts 

Da Frederick A Cook's description of the Belgian Ant 
arctic expedition, of which he was a member, contributed to 
the January number of the Century Magaune, is accompanied 
by several exceptionally fine half-tone colour plates representing 
some of the Antarctic views seen during the journey of the 
Belgica* How promising the Antarctic is ai a held of explora 
lion may be judged from the following summary of the geo 
graphical results of the expedition — <( The work of the first two 
weeks when assembled proved the discovery of a highway per 
fecily free for navigation during the summer months from Brans 
field Strait, two hundred miles south westerly, through an un 
known land to the Pacific This highway has received the name 
of our ship, Belgica Strait To the east of Belgica Strait we 
discovered a high, continuous country, which connects with the 
land charted as Graham Land This has been christened Danco 
Land, in honour of our companion, Lieutenant Danco, who died 
ton the ship during the long drift in the pack ice which followed 
The land to the west of the strait is cut up into Islands by several 
channels, and was named Palmer Archipelago, in honour of 
Captain Nathaniel Palmer, the American sealer, who first of all 
men saw the outer fringe of this land Scattered about in the 
waters of Belgica Strait arc about one hundred islands and some 
groups of islands. About fifty of these are of considerable sue. 
The Islands, the capes, the bays, the headlands, and the moun 
tains will mostly receive the names of Belgian friends of the 
expedition j but prominent outside workers have not been for 
gotten* as U evidenced by Nansen and Andrle Islands, and 
Neumeyer Channel" 

Mr. Joseph Jacobs, in an article, entitled 44 The Paths of 
<ilory," in the current number of the Fortnightly Review, 
subjects the latest issue of 41 Who's Who” to a rough analytu, 
with tha view of giving some idea of the kind of career which 
confers distinction on Englishmen It seems that one English 
man out of every fifteen hundred throughout the British Empire 
attains popularity enough to secure a place in the biographical 
dictionary referred to. Among the results at which Mr Jacobs 
has arrived, Ii may be noticed that 44 the comparative Importance 
of politics as a means of figuring prominently in the world's 
thought ” has changed but little dunng the thirty years since 
tha publication of Mr Gabon's 44 Hereditary Genius ” A com 
garison of the conclusions in thu book with the contents of 

41 Who's Who n leads to the remark that 44 scientific men most 
have increased mors than fourfold in the Interval (tha last thirty 
years), yet their proportional parallax has declined from 73 to 

42 Specialisation, doubtless, advances science and secures a 
man's position, but it rarely brings him prominently before the 
public. 1 ” The argument as to the decline of the 41 proportional 
parallax ” of md of science is, of course, unsound ; for If 44 Who's 
Who " had been edited by some one familiar with tha work of 
scientific men instead of a literary man, many minor writers 
would hfre been omitted (ram it and the names of more in¬ 
vestigators well known In the scientific world would have been 
included. The data 1 frbm which Mr Jacobs determines his 
44 rt flpwtional parallax ” are thus not comparable. 
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in investigations to determine whether the energy given off from 
the body of a man in the form of heat, or of heat and external 
muscular work, Is equal to the potential energy or heat of com¬ 
bustion of the materia] actually burned in the body 1 In other 
words, whether the law of the conservation of energy holds good 
for the living organism The lastest number of the Physical 
Review (vol is , No 4) contains a concluding account, by 
Prof Atwater and Mr E B. Rosa, of experiments made with 
the view of testing this point A slight difference was found 
between the estimated income and measured outgo of energy 
in the experiments, and the authors conclude 44 la view of 
defects and sources of error in methods and apparatus, we 
would, perhaps, be unwarranted in assuming that the experi¬ 
ments thus far made completely demonstrate the applicability 
of the law of the conservation of energy in the human organism, 
They do, however, seem to us to be reasonably near to such 
demonstration ” The mechanical efficiency of a man was deter¬ 
mined by a comparison of the energy used when at rest and 
when performing muscular work The work done, divided by 
the total energy yielded by the body, gave 7 per cent, as the 
mechanical efficiency Ai, however, a large amount of the 
energy received was used up in the body, only the excess of energy 
absorbed in the work experiment over that required when the 
subject was at rest should be charged against the work done 
When this was taken into account the mechanical efficiency of 
man came out at 21 per cent, which equals or exceeds that 
of the best compound condensing engines with the highest 
efficiency boilers. 

Two more parts of the coology of the Norwegian North 
Atlantic Expedition have recently been issued , one (No. xxv ), 
by Hans Kiser, dealing with the Thalamophora (Foraminifera), 
and the other (No xxvi ), from the pen of Kristine Bonnevie, 
treating of the Ilydroid Zoophytes. As usual, an English 
translation is printed In parallel columns with the Norwegian 
text; and although this, in the main, is well done, it would 
have been all the better for revision by an English proof reader 
The Foraminifera indicate that the portion of the Atlantic basin 
surveyed by the expedition is capable of division into three 
areas. Firstly, the southern grey day, including the fjords and 
banks along the Norwegian coast, about as far as long 19* E , 
as well as the similar clay area near Iceland and Jan Mayen 
Secondly, the northern grey clay, comprising the fjords and 
banks along the aforesaid coast to the eastward of long 19° E., 
and likewise the vicinity of Bear Island and Spitsbergen 
Thirdly, the brown day, subdivided into the Biloathna and the 
transition clay So greatly doss the brown clay differ in its 
fauna from the grey* that of the species of Foraminifera found 
on the former, only about two thirds are common to the Utter 
It is also ngticed that, with the exception of the eastern portion, 
the grey clay 90 the Norwegian coast is remarkably rich in these 
organisms, half of those met with dunng the expedition being 
taken there From the great depths towards die coast tbe 
Glo&tgtrinae gradually dimmish in number, until they almost 
disappear near the coast and in tbe fjords. 

Modem Medium states that Dr A. Campbell White has been 
experimenting with liquid air on the tissues of the body The 
resales obtained encourage the belief thit It will come into me 
as a local anmthetief and possibly for other medical and surgical 
purposes The difference In temperature between liquid air fend 
the human body is so great that it affords a unique meant of pro¬ 
ducing a sudden and extreme shock to a localised part at the 
body, without localised destruction of tissue, or Without affecting 
the general system 

Mr. G A. Hbmsalech, who* in conjunction with $*ro£ 
Schuster, recently published an account 0? their joint researches 
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cm the constitution of the electric spark {Proc, Roy Soc., voL 
btlv, p, 331), has continued the research In the laboratory of 
M Lippmann, In Paris. In the Journal do Physique (Scries 3, 
voL vyi. pp. 653-660) he gives a detailed account of the action 
of the jar spark, with and without self Induction In the secondary 
circuit, on the metals bismuth, copper, cadmium, sine, lead, 
iron, cobalt, silver, mercury and also on the gases hydrogen 
and oxygen. In every case the efleet of self induction In the 
secondary is to lower the temperature of the spark, the result 
lag spectrum being intermediate between that of the arc and 
the ordinary condensed spark, the air lines entirely disappear 
ing and the long lines of the metals only peraistlng With a 
very long exposure (fifteen times normal), the band spectrum 
of nitrogen was faintly perceptible in the spectrum of the self- 
induction spark. In the case of metals containing impurities, 
the spectrum of the impurity is well shown in the modified 
spark spectrum Photographs of the metallic spectra mentioned 
accompany the paper, showing clearly the contrast between the 
two types of spark The apparatus consisted of a 10 inch spark 
coil, three Leyden jars, each of 1200 iq cm surface, with self 
induction varying from 0*00012 to 0*0038 henry in secondary 
circuit The photographed spectra extended from A 5900 to 
A 340a 

The Annual Progress Report of the Geological Survey of 
Western Australia for 1898, reached us at) the close of 1899 
Field work has been carried on mainly by Mr A Gibb Mait¬ 
land and Mr Tornngton Blatchford in areas which were con¬ 
sidered to be of economic importance Among these the 
crystalline rocks of the southern and western portions of the 
colony received attention The schists and gneisses have a 
general strike to N E. and S W , but it was not found pos 
Bible to draw any lines separating granite from gneiss or other 
schistose rocks. A belt of iron-bearing schist, about six miles 
in width, has been traced to the north of Northam The 
country consists chiefly of granite, In which are belts of 
vertical mica and hornblende schists, and banded iron bearing 
quartzites. In places these quartzites have proved to be 
auriferous. 

The anthropological aspect of primitive mathematics hat 
recently been approached in two such very different ways by 
Herr L. Frobenlus {" Dio Mathematik der Oceanier ” , Nalur* 
wissemchaftlicks WochenschriJf, Bd xiv 1899, p 573), and 
W. J McGee (“The Beginning of Mathematics”, Amen 
can Anthropologist, N S voL i 1899, p 646) as in itself to 
constitute an interesting psychological study. The German in¬ 
vestigator gives lists of numerals from numerous localities, and 
classifies them Into struct oral groups, which fall naturally into 
geographical districts; for example, the group which has practi¬ 
cally only two numerals lies to the south of Indonesia (1«. 
part of New Guinea and Australia), that with five is found in 
the middle district (portions of New Guinea), while that with 
ten numerals is characteristic of the northern district, whence it 
has spread into Micronesia, Melanesia, and Polynesia. The 
vukms exceptions and variations are noted, as well as the way 
in which the nu m erals Blast rate primitive addition, multiplica¬ 
tion and subtraction. The American student starts with the 
axioms that (1) Primitive men are mystic* t (a) Primitive men 
•re egoists. The Australian binary conc ep t of things is ex- 
premod not only by their numeration, but even more dearly by 
their social and fiducial systems. The most widespread of the 
mystical numbers is fear, the devotee of the Cult of the Quasten 
is un ab le to think or speak without habitual reference to tha 
cardinal points. To mod of the devotees of the^qaatma 
conce p t— fo rming probably the majority of the middle, prim! 
rive triha of the earth—4he myatical number four is sacred, 
perfect, all-potent, ofaperfectlon and potency fas exceeding that 
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of six to the Pythagoreans and the hexagram to Paracelsus. A 
somewhat higher stage is marked by the use of six as a mystical 
or sacred number, In this stage the cardinal points an aug¬ 
mented by the addition of senith and nadir In the case of the 
last two cults the exoterically perfect numbers of four and six 
are esoterically perfected through the unity of subjective person¬ 
ality , hence the mystical numbers of five and seven The 
author denies that the quinary system was primeval. The 
method of treatment by Prof McGee is sufficiently illustrated 
by these quotations. 

An account, with illustrations, of the most interesting of the 
medals awarded to students in London Hospitals, 11 contributed 
to the cunent number of the British Medical Journal by Mr. 
T E James. 

The twenty seventh annual dinner of the old students of the 
Royal School of Mines will be held on Friday, January 36, at 
the Hotel Cecil The chair will be taken by Mr H G Graves, 
who, for the past eight yean, has acted as hon sec of the 
dinner committee 

The current number of the Electrician contains, as a supple¬ 
ment, a large sheet table giving details concerning the Electricity 
Supply Works in the United Kingdom An immense amount 
of information concerning the plant in stations in operation or in 
progress is given in the table 

The fish hatching experiments recently started by the Crystal 
Palace School of huh Culture have now been resumed, and the 
operations may be witnessed daily at the Palace. The first lot 
of ova saltnomdse was Uud on Friday last. 

Messrs. Whittaker and Co. have published the fourth 
edition of Mr T H Blakesley's 11 Papers on Alternating 
Currents of Electricity for the use of Students and Engineers.’ 
A prominent characteristic of the book u that various electrical 
problems are dealt with by geometrical methods 

A COPV of the seventh volume of Natur und Hans— an 
illustrated magazine for naturalists, using the word in its widest 
sense—has been received Numerous excellent illustrations are 
distributed through the pages, and the articles will interest all 
students of natural history having even an elementary knowledge 
of the German language The publisher is Gustav Schmidt, 
Berlin 

Thk second of the Selborne winter lectures will be delivered 
at the Linnean Society s Room at Burlington House, W , on 
Tuesday, January 16, at 8 30 p m. The subject will be 11 Man’s 
Pint Contact with Nature,” fay Prof. G S Boulger The 
February * lecture will, it is hoped, be the one promised some 
months ago by the Hon. J Scott Montagu, M P , on 11 South 
African Fauna and Flora”, and the March lecture by Dr 
Lubbock. 

The thirteenth edition of 91 Discoveries and Inventions of Ike 
Nineteenth Century,” by Mr Robert Routledge, has been pub¬ 
lished by Mem. G Routledge and Sons. In matters which 
ha vs been brought prominently before the public, soch, for 
instance, as Rdotgen photography and wireless telegraphy, the 
book is up-to-date, but In some of the less familiar section K is 
many years behind the times. The section on tha spectroscope 
particularly needs to be revised. Used with d iscr i min ation, the 
book contains much instructive Information concerning achieve¬ 
ments of modern science and Industry 

Horticultural science and practice are fortunate m having 
such a trustworthy exponent as The Garden, of which the first 
number of a new series has Just been published. The journal 
was founded in 1871 by Mr. William Robinsoo, and during lu 
existence has done much to promote improved methods in 
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horticulture end extend the knowledge of beautiful flowers, 
throbs end trees, and of the best ways of dealing with them 
Botanists, horticulturists, and all lovers of plants should see 
the number which commences the new senes. Among the 
articles we notice one on the Royal Gardens, Kew, illustrated, 
as are the other contributions, with several instructive half-tone 
1 pictures. 

Astronomy figures prominently in the January number of 
Knowledge. Mr A Fowler contributes an article on the con¬ 
stituents of the sun, in which he summarises the researches and 
conclusions of modern solar physics. Mr E W Maunder 
commences a series of articles on astronomy without a telescope, 
and the Rev J M Bacon describes the balloon ascent made by 
him with the object of observing the Leonid meteors. Among 
other subjects of articles are plants and their food, by Mr H 
II W Pearson, and the natives of Australia and their origin, 
by Mr R. Lydekker, F R S 

Our contemporary, Siienct Gossip, is doing good work in 
publishing & series of papers, by competent naturalists, dealing 
with different groups of the British invertebrate fauna, in the 
form of popular monographs Portions of three memoirs of 
thu senes appear in the January number—namely, one, by Mr 
Sopp, on dor beetles; a second, by Mr Soar, on freshwater 
mites, and a third, on spiders, by Mr F P Smith By the 
quotation from Antony and Cleopatra , the author first named 
seems to have proved beyond cavil that the Shakespearian term 
shards refers to the elytrse of the dor beetle While thus keep¬ 
ing in the main to the British fauna, the editor has admitted 
one descriptive paper dealing with a wider area—to wit, a con 
tribotlon, by Dr H C Lang, describing the Palccarctic batter 
flies, of which the present section is devoted to the numerous 
species of the beautiful genus Parnasstus 

THE fubelband of the Zeitscknfl fur physikahsuke Chaute 
contains an interesting memoir by Dr T Estreicher upon the 
solubility of argon and helium in water The value given by 
Pro£ Ramsay m his preliminary note in 1895 f° r the solubility 
coefficient of helium (*0073 at 18*2) would make helium the 
least soluble of gases, a conclusion borne ont by its exceedingly 
low critical point but from the experiments of Dr Estreicher 
it would now appear that the true value of the coefficient is 
About double this preliminary value The apparatus used was 
identical in principle with that of Oitwald, but was improved in 
two important points the use of a glass spiral connecting the 
measuring and absorption vessels, enabling the apparatus to be 
made wholly of glass, and the immersion of the whole apparatus 
in water This water jacket rendered accurate determinations 
of the solubility coefficients possible at temperatures between o* 
And 50* C The results are plotted in the fotm of curves, 
nitrogen being also shown on the aune scale for the mice of 
comparison The solubility curve of argon is of tha usual type, 
decreasing with nse of temperature from *0578 at o° to *02567 
At 50*. The solubility of helium varies very slightly with 
temperature, the curve exhibiting a minimum at about 25° C , 
the valves being *ojj at o°, *01371 at 25", 0x404 at 50° 
The nitrpgsp pod helium curves intersect at 30", where their 
AoIublUdca are 1 the same , above thu temperature nitrogen has 
a smaller solubility than helium The author points out that 
#lthokgb the OgffeOfcoce of a minimum of solubility is peculiar, 
it is not unifiti rioce Bohr and Bock found a minimum of 
solubility for hy drogen at about 60° 

THR^ddltioua to the Zoological Society’s Gardens during the 
gust weak include a Diana Monkey (CetyopUhecus diana) from 
West Africa* presented by Mr S W Thompson j k Common 
Tern (SUns* Jheo i atihs ), European, presented by Mr J. 
teuton, a JhwoyOwI (Symtum atueo\ British, presented by 
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Madam de Bunsen , Moor Macaque (Macacus mourns) from the 
East Indies, a Crested Porcupine (ffystrix crUtata) from Went 
Africa, two Crossbills (Loxia eurvirestn ■), European 1 throe 
Serrated Terrapins (Ckryumys toipta), a Prickly Trionyx 
(TYUnyjc spinifer), a Bull Frog (Pans eaUshsana) from North 
America, deposited, two White-eyebrowed Wood Swallows 
(Artamus supercihosms), two Masked Wood Swallows (Artamus 
personal*) from Australia, purchased. 


OUR ASTRONOMICAL COLUMN , 

Central Star of Ring Nrhui.a in Lyra — M W 
Stratonoff, of the Tashkent Observatory, has been engaged in 
measuring the brightness of the central star of the annular 
nebula in Lyra, and has communicated his results to the 
istronomstcho Naehnchten, Bd 151, No 3607 A considerable 
number of photographs of the nebula have been obtained with 
the large telescope of o 83m aperture, extending over the period 
September 8, 1895, to September 15, 1899, the exposures 
vary mg from 30 to 90 minutes. From his measures of the 
brightness of the central star as compared with the magnitudes * 
of 30 neighbouring comparison stars, M Stratonoff shows that 
the magnitude vane* from Mt to 9 5 A special series of 
photographs taken with extra long exposures, however, renders 
the question of variability, as measured from photographic 
impressions, somewhat doubtful On a plate exposed lor any 
thing between 22m and ih 23m the mean magnitude of the 
star was 11 6, On a plate exposed for 10 hours, the magnitude 
was 10 1 , while on exposing for 20 hours, the measured 
magnitude was 3*6 The author suggests, as explanation 
of this, that the star may really be simply a condensation of 
part of the whole nebulous matter, and the effect of long 
exposure will be to lessen the contrast between the condensed 
centre and the outlying fainter matter 


THE INDIAN UNIVERSITY OF RESEARCH 

A Conference was held at Simla at the end of October last to 
^ consider the Tata scheme for a Research University for 
India. A full report of the Conference is in the Madras 
Educational Review, from which the following particulars have 
been derived — 

The gentlemen Invited by the Government of India to meet 
in conference with Mr J N Tata regarding the proposed 
University were as follows —The Hon Mr T Raleigh, 
presiding, Mr J am set j l N. Tata (with his Secretary, Mr 
Padshah), the Hon Mr Justice Kan ad e, Surgeon General 
Harvey, the Hon Dr Duncan, Director of Public Instruction, 
Madras, Prof Pedler, F R S , Director of Public Instruction 
Bengal, Mr Slme, Director of Public Instruction, Punjab, 
Principal MacMillan, Bombay, Mr A. H L Fraser, Opi¬ 
ating Home Secretary 

The Conference first discussed fully the manner In which the 
scheme should be launched, so as to keep in view the ultimate 
ideal and at the same tube make progress at funds permit. 
The Conference wen of opinion that it » an essential feature 
of the schema to have a central Institution for research, as 
as a central authority to control the operations conducted under 
the scheme And they were of opinion that than Is ample 
room, and indeed a dear necessity, for such a central insti¬ 
tution. 

At tha same time they realised the neceraity for taking ad¬ 
vantage of existing facilities for research, whether in the m a p e 
of special local facilities (as of trade, products, Ac ), or in the 
shape of good laboratories or museums, and men qualified for 
scientific research They acknowledged that even m the 
unfavourable circumstances hitherto existing, students bad 
shown in certain instances distinguished aptitude and capacity 
for research; and they believed tw muoh good would be de*e 
by the grant of studentships, and afro, where necessary, by 
ssristenor to the teaching and sUpervWng staff White, there¬ 
fore, recognising that a central institution is nr camar y, shd 
that there are certain departments of research (each as Technical 
Chemistry), which must even from the very firm be provided 
for at thee central institution, (hey recommended thu at Me 
outset every effort should be made to utilise existfeg fcrifcfo * 
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Md wb economise funds and resources. It is undoubtedly dear 
that certain bianchei of research mutt be conducted away from 

t ceptfal institution But the Conference are of opinion that 

institution should be gradually strengthened as drcum 
Sfeoee* permit 

The Conference also concurred fully in the new accepted by 
the Provisional Committee that certain parts of the scheme 
tooold be first carried out, and that the rest should follow as 
funds permit. They concurred in giving preference to Parti I 
(Scientific and Technical) and II (Medical) and leaving Part 
IUL (Philosophical and Educational) to follow, though they 
were of opinion that the promoters of the scheme and its govern 
tog body ought to keep In view the scheme in its entirety 
They were also of opinion that the scheme of studies and of 
Subjects should be stated m the most general terms, and that pro 
vinous should be made for its revision from time to time to as to 
leave the authorities in charge of the work as free a hand as possible 
in taking up subjects that seemed specially at any time 10 demand 
attention, and in conforming to the progress of science. In 
rcftrd to hocteriology, they were quite prepared to postpone 
action, both because there are many subjects to which tne funds 
may at the firat be at least as usefully applied, and also because 
they understood that the Government of India are taking such 
action as seems at present necessary in regard to this subject. 
They think that probably the best application of their funds to 
this subject, for the present at least, will be the provision of 
studentships in the Government institutions. 

The Conference considered the question of the site of the 
central institution It seemed to them that of all the sites 
named the choice lay between Bombay and Bangalore In regard 
to the former the main considerations were (1) the fact that it 
Is the home of the founder (who, however, rather favours Ban 
galore) | (a) that it is a great centre of poonjuercial and Industrial 
activity , (3) that it is easy of access from all parts of India and 
from England , and (4) that a strong governing body could be 
easily obtained there On the other hand, the climate, though 
not altogether unfavourable, is not bracing, and Is injurious to 
machinery and apparatus. It would not be so favourably 
regarded by Europeans as Bangalore, and In Bombay land is not 
available in sufficient quantity If (as is believed) special con 
cessions in respect to site, and aid in regard to the scheme 
generally, be made in Bangalore on condition of the institution 
Being there, the Conference would recommend that site 
The Conference considered the name or title of the institution 


Then was a strong opinion in favour of the title " Institute "as 
more suitable than " University ” to the objects m view But 
in deference to the views of Mr Tata, and in consideration of 
thd sentiment of the educated community of India, the Con 
ferknee decided that it was expedient to adopt the well-known 
title of ” University ,# They, therefore, decided to recommend 
that the institution be styled "The Indian University of 
R esea rch." They were, however, of oplnlop that it should 
maintain its post graduate character, and that it should, there¬ 
fore, grant not degrees but fellowships 
The Conference are unanimously of opinion that there is 
great need for such an Institution as has been indicated, that 
there is no reasonable ground for doubt that its work would be 
ayOQsssfol j that it wopld exercise a most beneficial influence on 
higher education and on the development of the resources of 
the country \ and they strongly recommend it to the sympathy 
Md support of the Government of India. They trust the 
Government of India will express their favourable opinion on 
1W scheme, and ghrt the promise of nccetmry legislation to 
bo carried out as soon as It is matured, so that an appeal may 
be Shade to the p&bUc for fends, and that the details of the 
schema may be definitely settled. 

The'Conference then-proceeded to' mdse the Draft Bill and 
determined to reoomoend the Draft Bill as revised to the 

g overnment of IpdJa for publication. And at the request of 
Tata they reeolved to ask the Government of India to 
Oochlnete eome officer to consult with Urn about the transfer of 
Iheoroperty with which he proposed to endow the University 
Toe GmUt$ IwH& gives the following outline of the TMe 

University scheme 2—It is proposed to found an hwtitutlpn 
wftfeh dual be Or correspond to a teaching University for India, 
its primary aim being to teach, not to examine. Diplomas, 
therefore, will be conferred on those who have completed a 
Certain course of higher education. This work of hteberlnstruc 
tion wtU be conducted on principle* followed now In Europe— 
In GenmU SemlnarivFrend Conferences, and English and 
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American Research Classes. These courses will be the be¬ 
ginning of a purely specialist training In order not to Interfere 
with tne existing agencies, the new institution will take up 
teaching where Colleges and existing Universities leave off 
The new courses will be post graduate The new specialist 
courses, which are post graduate, will naturally be professional 
and technical, rather than simply literal school sanitary and 
science practice For qualified medical men a school of peda 
gogics for those intending to be higher secondary teachers 
(inspectors, head masters, Ac.), and a school for higher studies, 
sre some of the obvious directions of the development It is 
not proposed to take all these up at once. The order in which 
they may be proceeded with will be best arranged by the com¬ 
mittee It is not intended to cut off the post graduate students 
from education in Europe It is contemplated to select the 
best for further training in Europe or America, with a view to their 
future return to this country It will be necessary to make ample 

f irovbion for scholarships and fellowships, both for the students 
n the institution and Tor those who proceed from it to Europe 
or America. The development of a scheme so complete most 
entail a vast capital annual expenditure, the construction of 
libraries, laboratories and museums, and the invitation to 
specialists to teach and prosecute research. All this must 
require large sums of money A committee has been formed' 
to secure tne necessary financial support by making a general 
appeal for funds to take the preliminary steps in connection with 
tne scheme, and to obtain a short legislative enactment enabling 
the institute to hold property 

His Excellency the Governor, the Chancellor of the Univer¬ 
sity of Bombay, has kindly consented to let It be known that 
theproposed scheme has his personal approval and sympathy 
The Government of India accept the recommendations of the 
Conference, and they desire to place on record their apprecia¬ 
tion of the generosity and public spirit displayed by Mr J N. 
Tata in making his munificent offer of an endowment for the' 
proposed University of Research They are confident that the 
proposed University will meet a great need, and will contribute 
to tne advancement of higher education and the development of 
the resources of the country They will be ready to proc ee d to* 
legislation as soon as the scheme has been matured in all its* 
details. They wish the undertaking every succera. In accord¬ 
ance with the request made by the Conference, the Government 
of India have requested the Government of Bombay to nominate* 
an officer to arrange with Mr J N Tata for the transfer of the 
property with which he proposes to endow the University 


UNiVERITY AND EDUCATIONAL 
* INTELLIGENCE 

Da F KOHLRAUbCH, president of the pbystkallsch lech- 
nischen ReichunsUIt, has been appointed honorary professor of 
physics at Berlin 

Mr G F Hakucastle, senior assistant in the chemical* 
department of the Technical College, Huddersfield, has been 
appointed instructor in dyeing, and assistant in ehemlstry, at the 
Municipal Technical School, Leicester 

The Annual General Meeting of the Association of Technical 
Institutions will be held on Wednesday, January *4, at the 
Mercen* Hall. London. The president (Earl Spencer, KG) 
will preside, and an address will be given by the president¬ 
elect, Sir Swire Smith 

A course of fifteen lectures tm organic chemistry will be 
given at tbs Goldsmiths* Institute, New Cross, S E., on Friday* 
evenings, at 8,30, by Mr W J Pope, commencing on January 19. 
Particular attention will be paid to the dbeuwon of recent 
work and current views relating to organic chemistry 

Thu University of Pennsylvania's free museum of science and 
art at Philadelphia, one of the late Dr William Pepper’* 
ebon abed hopes, wav says Stitntt formally opened in ihe 
presence of several thousand people on December to Im¬ 
mediately following the presentatiou to the lioard of tiustees of 
the museum, s bronse statue of the late Dr Pepper, the gift of 
friends, was unveiled Mr* Pepper, the widow ol Dr Pepper, 
has presented to the university trustees, as her memorial 10 the 
memoryof her husband, a gift ol 50,000 dollars, as a fend to 
cany on the work started l>y Dr Hopper 
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Thk dissertation for which Mr, H N. Dickson has received 
the B Sc. research degree of Oxford University was “ On the 
circulation of the surface waters of the Atlantic north of 40* N 
Ut ” The work confuted primarily of a chemical and physical 
examination of the surface waters of the North Atlantic during 
the twenty four successive months of the years 1896 and 1897 
For the purpose of the investigations special arrangements were 
made for the continuous supply of samples by officen of ships 
trading in the North Atlantic. The results were exhibited in 
monthly charts showing the distribution of temperature and 
mUnity, and tbe changes during the period are fully discussed 
The existence of definite seasonal changes in the circulation has 
been established by the investigation 

With a view to encourage the adoption of scientific methods 
In the teaching of physical geography, the authorities of the 
Cambridge Local examinations have issued a syllabus of a 
course of work which has several commendable characteristics. 
In the first place, it is distinctly stated at the head of the 
syllabus that “ The object of the examination will be to ascer¬ 
tain as far as possible to what extent the candidates' powers of 
observation and reasoning have been cultivated " Even more 
noteworthy than this remark is the schedule which accompanies 
ihc syllabus and contains an outline of a course of practical 
instruction designed (l (i) to develop the power and habit of 
observation, (3) to give the pupils clear and accurate concep 
tloni of natural phenomena and their relations, and (j) to enable 
them to seek for the causes and rational explanations of the 
phenomena which they observe " Among the subjects in which 
practical instruction is to be given are the drawing of sections 
from contour maps, the study of local land forms, the use ol 
meteorological instruments, the study of ocean current maps, 
simple astronomical observations, the determination of time and 
latitude, and the use of the terrestrial globe, it 1* to be hoped 
that the efforts of the Cambridge authorities to encourage the 
scientific study of the earth will meet with success. No sub¬ 
ject stands In greater need of rational methods of instruction 
than geography 

Thk English Edqcatwo Exhibition, which was opened by 
H. R. H the Prince of Wales at the Imperial Institute on Friday 
last, contains the ma^crfalft from which the English educa¬ 
tional exhibits for the Paris Exhibition will be chosen The 
whole field of educational activity in thle country Is more or less 
satisfactorily represented by these exhibits, though a walk 
through the galleries shows the initiated observer how im 
possible it fa to materialise certain factors of educational effort, 
which (booth intangible are none the leu real and powerful 
Every step m a career from the kindergarten to the university 
can be followed by the Inspection of the otyeefs collected in the 
different sections. It to satisfactory to be able to record that 
tbs equipment necessary for proper instruction in science takes 
a prominent place in the collodions sent by nearly all the 
elementary schools, most of tbe secondary schools, the technical 
institutes, and the colleges of university rank Hand and eye 
trfejtaing U evidently now almost univenaU for one exhibit after 
thq othe^-pontafas admirable examples of wopd-woric, meMdv 
wqtk. clay modeUfogj andm^^anequsopcjilpations of* yaned 
kind having the same end fa view. pptic*4 with some satis¬ 
faction etching of Charles Darwfa In the Shrevsbury School 
exfifofat Sven if he received Utils enooprSgemsnt it) sdsneSjOt 
the school* it u quite defer the kutboritkfc ace proud of him 
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m dor Pkpdk *h4 Ckomio, No. ix— 
kathode rays, fey E. Wlechmfc The 
fa determined by deflecting them at two 
: "path fay pumps s wire 

with respect to each ether. Tbe 
tout one-seventh pf that of hgfat, and 
twfechf election fa abohi ilifro pert of 
tIon between electric conductivity and 
nn Gaseous ionisation is reduced by 
increase of pressure, while the ionisation of a solution is in¬ 
creased la incompletely dissociated solutions, an increase of 
conductivity with pressure fa observed Thus, a ded-normal 
solution of acetic acid U reduced fa resistance to one-half its 
original value by a pressure of 2too atmospheres —An experi¬ 
mental and theoretical fallacy m electrical doctrine, by E 
Lecher The author maintains that a magnetic line of force 
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can in no sense be defined as a line along which a positive pole 
would move, and that as a matter of fact a pole never moves alofcg 
a line of Aim —Distribution of free electricity at the surface of a 
Crookes' tube, by E. Riecke. The author uses a mixture of 
red lead and sulphur to discover the free charges on the outer 
surface. The fluorescent patch is marked by a wide ring of 
sulphur, the interior of which fa marked by Irregular patches of 
red lead, showing negative charges distributed Irregularly, 
probably owing to want of symmetry in the kathode The re¬ 
mainder of the tube is coaled with sulphur, except the portion 
behind the kathode, which fa negative again.—Strain* in 
Rupert's drops, by K. Mack. Rupert's drops show black on 
the screen m polarised light, but they can oe made to show 
their colours by immetstrtg them in a trough containing a liquid 
of the same refractive Index, such as cedar oil or a mixture of 
carbon bisulphide and ethyl ether The colours resemble those 
of peacock's feathers.—Magnetic deflection of Becquercl rays, 
by F Giesel The deflection may be demonstratea by means 
of a polonium preparation attached to a sensitive piste laid face 
downwards across the poles of an electro-magnet The deflected 
rays on the negative show a curious hairy structure —The photo¬ 
graphy of current curves, by J Zen neck Instead of using a 
sliding piste or a revolving minor with the Braun kathode tube, 
the author produces the current curve direct upon the screen in 
the kathode tube —He uses two deflecting magnets, one for 
producing the oscillation due to the current under investigation, 
and the other for imparting to the kathode beam a lateral 
movement proportional to the time 


Memoirs #/ the Navoronian (Odessa) Society of Naturalists , 
\ol xxii Part 2 —The whole of this volume is given to the 
results of the exploration of the liman (salt lake) of Kuyalmk, 
situated near Ocfeam, which exploration was undertaken several 
years ago by the Odessa University Most of the volume is 
occupied by a most exhaustive report, by A Wassiliefl, about 
the astronomical, topographical and bathymetric work made 
In connection with this liman A Urge scale map (1 16, 800) 
of the Uke and several vertical profiles accompany the re 
port, which will be a precious document for all subsequent 
exploration —The rest os the volume fa taken up by a paper, by 
L. Silberbcrger and M Weinberg, on the bacteria found in the 
mud of the liman. They originate partly from the surrounding 
air and partly from the waters entering the lake, their compo¬ 
sition varying with tbe seasons. The mud fa not favourable 
for the lire of the bacteria, which add to the mud by their 
decay 

In the Journal of Botanf for December 1899, the irioSt 
Important article is by Dr A. B, Rendle, Notes on Xyru % lb 
which several new species are described.^—Metws, J A 
Wheldon and Albert Wilson conclude their paper on the mosses 
of West Lancashire. In the number for January 1900 we find 
papers on Sphafmum medium m Britain, by Mr H W 
Monington (with a plate).—Some Welsh hawk weeds, by the 
Rev Augustin Ley, in which one more fa added to the long list 
of British “ species" of NUrattum —On some species of 
-Croce*, by Mem Jax Britten and E G Baker 

Th£ Journal efths Roynl Microscopical Soedoty for D uecahse . 
lS99> contains a continuation of Mr F- W. Milieu's 1yqrtr*fe# 
recent Foromfoifcta of J tbe MafayAnrhlpehfepy and to* jump 
summary of current researches ia apology, botany tfed Mtcqp* 
scopy In tbe latter rotation several valuable recent novekletta 
microscopic construction are described This number ,abfe 
contain* the fast for 1899 of new terms Introduced daring til* 
year in cooloffcal and botanical literature. . 11 
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The recent observations show that the lines of nlichun may 
be divided Into three sets, no two of which behave alike under 
varying electrical conditions The wave-lengths of tbe lines 
composing the different sets are — 
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[ t* a line at x too} 9 which 11 associated In the spark 
1 of silicium with the lines in set A. hot while these are 
ant from the are spectrum of aUtoum, 3905 8 is a 
in the are spectrum Thu Hue diners from the 
;forc, in not being enhanced In intensity in pawing 
\ conditions of the arc to those of the spark So far 
»MBpt, the lines in sets B and C hare not been recorded by 
anySnr observers of the siliemm spectrum 
Tbt behaviour of the three sets of lines in terrestrial spectra 
is shown in the following figure — 


ft 


stage of temperature between those of 0 Orion is and 
noon, That star can be very well replaced for the purpose 

neari Identical “ MCMMon ^ * Onoms, the two spectra being 

It was recently shown that silicium made its appearance first 
at the temperature represented by • Unse Minons, and 
strengthened at the higher temperature of « Cygni and $ Ononis, 
afterwards weakening as we pass through the still higher tern 
peralure* of f Taun and 7 Ononis, until at the £ Ortonis stage it 
is bordering on extinction 


ABC 



In the same paper the behaviour of a 
line at x 4089 a was plotted, and at the 
same time it was quoted as an (l unknown 9 
line 

It 11 interesting to note that this line u 
now traced to nliaum, and is the strongest 
line in set B It is apparently a short lived 
line in stellar spectra, as It only occurs be 
tween the stages of temperature represented 
by <> Ononis and £ Ononis, being one of 
the weakest lines in the spectrum of the 
former star, and one of the strongest in that 
of the latter 


It u found, on investigating the occurrence of these silicium 
lines in stellar spectra, that the three seta of bnei respectively 
attain a maximum intensity at the three different levels of stellar 
temperature represented by A, y, and £ Ononis 
Toe accompanying figure shows the behaviour of the different 
sets A, B and (_ in thaipectra A, 7, £Onoms 



We find that set A is most prominent in the spec mi tn of 0 
Ononis, that set C predominates m the spectrum of 7 Onoms, 
and that set B is by far the strongest in that of £ Onoms 
That the stars named represent three different grades of tem 
pefature, £ Ononis being the hottest, and $ Ononis the coolest, 
has been previously deduced by the discusnon of other lines in 
their spectre. TUs result was embodied ta a paper 41 On the 
Order of Appearance of Chemical Substances at different 
Stellar Temperatures,' read to the Society m February, 1899 
In that paper a Croesi was given as a typical star represent 


November 23 1899 — 114 Preliminary Table of Wave lengths 
of Enhanced Lines By Sir Norman Lockyer, KCB, 
P K b 

The important pul which the enhanced lines of the element 
play in the study of stellar spectra cannot be over estimated, 
but a great advance can only be made in this direction by u 

r emaUc examination of the spectra of 
the elements Such an undertaking 
as this involves considerable time and 
labour The author has been fortunate 
enough to have the use of the large 
42 inch Spottiswoode coil, made by Apps 
tor a short space of lime, and employed 
it in this work, for which it u specially 
adapted, as the brilliancy of its spark 
shortens the time of exposure 
The elements which have been dealt 
with in this investigation are the fellow 
mg — H Aluminium, bismuth, chromium, 


copper, iron, magnesium, manganese, titanium, and vana 
dium 1 

hor each of these elements the spark and are spectra were 
photographed and compared, and the wave lengths of the en 
hanccd lines, that is, those lines which are intendM to 
pa swing from the temperature of the electric are to that of 
| the spark, were determined, and tables are given of their wave 
lengths 

An illustration shows the enhanced and are lines in the 
spectrum of titanium 
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Chemical Society, December21,1899,—Prof. Thorpe, Ptesi 
dent, In the chair —The following papers were read —On the 
refractive and magnetic rotator} powers of some aromatic hydro 
carbons, and on the refractive powers of mixtures, by W. H 
Perkin, aenr The replacement of hydrogen in an aromadc 
nucleus by methyl li accompanied by a greater increase in 
molecular refraction, and a smaller increase in magnetic rota¬ 
tion, than is the replacement of hydrogen in a side chain by a 
methyl group.—Formation of a and $ serose from glycolUc 
aldehyde, by H. Jackson Tetrosaxone and a and 8 acrosazone 
are obtained from the condensation product formed by the action 
of soda on a dilute glycollic aldehyde solution at o°, on pro 
longed condensation at o\ the quantity of tetrosaxone obtainable 
decreases.—The interaction of mercurous nitrite and ethyl 
iodide, by P C RAy Mercurous nitrite and ctbylic iodiae 
react to form nitroethane and ethyllc nitrite.—On mercurous 
nitrite, by P C Kiy —The action of alkyl iodides on the mer¬ 
curic iodide sulphides of the fatty senes, by S. Smiles. The 
alkytk sulphides combine with mercuric iodide to form com 
pounds of the type RfSHgl. containing tetrad sulphur, these 
substances when treated with methyhe Iodide yield compounds 
of the type RjSIHgl, which possibly contain hexad sulphur — 
On brasflin and hsematoxylln, Part III , by A. W Gilbody and 
W H. Perkin, innr The arid Ci|Hj C O c previously obtained 
from brasalin yields metahemipinlc apid on oxidation j the latter 
add is also formed during the oxidation of tetramethylbsema 
toxtlln It is shown that brasilin is a derivative of resorcinol 
ana catechol, white hematoxylin is a den vs rive of pyrogaJlol 
and catechol—The action of alcoholic potash on monobromo- 
glataxic ester by N E Bowtell and W H Perkin, )unr 
Motsobfomoglutanc eder is converted by alcoholic potash into 
tvmnstrimethylenedlcarboxylic arid —Luteolin, III, by A. (» 
Perkin —The action of chloroform and potassium hydroxide 
on ortboamidobensok: arid, by W J Elliott Orthoanudoben- 
sole add yields an aldehydcKmhoamidohenxoic acid on treatment 
with chloroform and potash — Axo and hydrazone compounds 
didtrentiatod by bromine, by H E Armstrong 

Linnaan Society, Dec ai, 1899.—Dr A- Gilnttaer, F R.S , 
President, in the chair —Mr W G Freeman exhibited a tree 


specimens ot ttypnum tiQCHsiciun % 5>cmmp., collected by him 
00 the Isle of Barra, Outer Hebrides, the only known locality 
for It In Europe, though found in the Axoreiand Canary Islands.— 
The Zoological Secretary communicated a paper, by Prof T 
W, Bridge, on the air-bladder and its connections with the 
auditory organs In the NotopUridae The apatomy of the air 
bidder, auditory organ, and associated pans was described 
in detail in NttopUrui b*nu*nsu x it being shown that their 
condition was essentially the same for that species and jV. Pal 
/ans, and that Cuvier and Valenciennes had erred In regard to 
the Utter by confusing the auditory cseua containing %nd cranial 
cavities. Comparison was instituted with other Teleosteans in 
which the air bladder enters Into relationship with the occipital 
region of the skull, and the physiological significance of the 
facts was discussed.—Mr F Chapman read a paper on some 
new and interesting Foraminifa* from the Funafuti A toll, Ellice 
Islands. The specimens described, and HHtstruted by means of 
lantern slides, comprised the larger forms foond at Funafuti and 
on coral reefs generally, together with a new genus {Hapfaaltnis) 
And eight new species. 


DIARY OP SOCIUTZB8. 

THURSDA K {.wo.*, it. 

Mtitotimop Elbctiical KwoiBEsas.at 1. JUpot i of the Instftu- 
wia% VisumHwitssHsnd. ru Inset via be tsfesn ot read,sad tbs 

b ~ 

' FRIDAY ' January is, 

Moval Astronomical Sociarv, st § —Not* oa tbs Variable Sur 4 
ArgOs Culooel E. K. Markwfck.—Obawailoas of Ueteon, November, 
iSfpt Royal Alflmd Observatory, Mauritius.—Tables Cor FadUtat 
log the Odculsdoa ef the Radius Vector sod true Anomaly for Orbits of 
eny R osea u iouUa W S Aldt* —Note on the Physical Cooauratioa of 
tba Laser &m*ce George Forbes.—The DeSprmUatioo of Sehno- 
graytdo Poshloae sad the Mead Bremen t of lunar Photographs S. A 
Sawder — /VsdeMr Fmjer On the UnpobfUbed Obwr va tto— mode 
with the Transit In st rum en t and Quadrants at the RadcMfc Ob ea rv s t ory, 
Oxford, between the Years >774 and 1I3S Prof A A Rambaut. 
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Institution or CmLENGiNSsai.it | —The Theory of 
Strength of Materials Prof T CUxtoo Ffdkr 
MALACO LOGICAL SOCIBTV, St On “ 

to the Family I urritslfldm and thsl 


MorcblsonUdm Miss Jane DonaM —On toe A n e w 
KSiWM/r W RandU-Motaun Strmtoa tomt* 


A. Smith.—DescrlptK 
and Central America 
Mrs. A P Kenyon 


S 1 DaCosta*—On sbma Forms 


HONDA K, January i« 

ViCToaiA Institute, at 4 ex—Notes cm Oriental Congress, 

TbeopfaUua O Pinches. 

TUESDAY t January 16. 

Royal Institution, at t —Structure and Classification of 
& Ray Lankestar, F R.B 
Institution or Civil Bkoinbeis, at S — Pi 
The Purification of Water after Its Use in ! 

Tatum — Experiments on the Purification of Waste Water from 
WOE Meade* King.-'— And, timt tcrmittimr, iPm/ 4 r H 
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THE PRINCIPLES OF MECHANICS 
Nfiuions Laws of Motion By Prof P G Taif Pp. 

vin + 52 (London A. and C Black, 1899.) 

OW is the science of mechanics t6 be taught to 
medical students who have to M get up" natural 
philosophy in three months? If a teacher, confronted 
with such a problem, took refuge in sheer 11 cram/' his 
action could cause no astonishment, an attempt, such 
as Prof Tait has made, to provide a solution in which 
cram has no place commands admiration, even if it 
cannot be pronounced successful The author's method 
is to furnish the student with a set of perfectly recorded 
lecture notes, and thus leave him free to follow the lec¬ 
tures instead of taking notes of them Perhaps no better 
method can be devised, if the substance of the lectures 
is as good as the record in the notes is perfect, and if 
the student is made to apply the ideas explained in the 
lectures to simple examples. The latter of these con¬ 
ditions is doubtless fulfilled in Prof Tait’s classes , we 
are concerned here with what can be made out in regard 
to the former After all the books that have been written 
on the subject, there was still room for a pointed state 
ment of the principles of mechanics, with sufficient 
detail and sufficient illustration, but short \ and such a 
summary, if only it were precise and lucid, could dipt fail 
to be useful to a class much wider than that immediately 
in view , but its value would be diminished in proportion 
as it wasdn^rked by vague statement, inexact definition 
and loose argument 

The work before us begins with three pages of intro 
dpctory remarks, and these are followed by a chapter on 
kinematics and a chapter on dynamics In the intro 
ductory pages we find a statement of the laws of the con¬ 
servation of matter and of energy, and a reference to 
the laws of the inertia of matter and of the transforma 
lion of energy As a specimen of the dogmatic tone 
adopted we may quote the following -- 

“ The objective realities of the physical world are of 
two kinds only—matter and energy Our conviction of 
their objectivity is based on the experimental fact that 
we cannot alter the quantity of either ” 

No exception could be taken to this statement if the 
evidence for it were going to be adduced , and indeed 
the kind of summary that is likely to be most useful is 
just one that would trace the operation of the laws of 
conservation and transformation of energy, and of the 
law of the inertia of matter, in the processes of every¬ 
day experience ^nd in easily observed phenomena. In 
picking out mass and energy as the two fundamental 
conceptions the author is certainly right, but much 
depends on the way in which they are discussed 

The same wisdom in the selection of the topics to be 
treated is apparent in the chapter on kinematics, and 
the arrangement also of these topics is excellent, it is 
to some of the details that exception must be taken 
There is a general discussion of vectors^ but the defirfition 
which is given of a vector is incomplete, and the neces 
sary distinction between a vector associated with a par- 
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ticular line and one for which all parallel lines are 
equivalent is not explained In the definition which is 
given of the moment of a vector , the fact that the rule of 
signs is a part of the definition is lost sight of, and the 
reason why the moment itself should be regarded as a 
vector is obscure The proof, on p 20, that angular 
velocity is a vector involves a pehtto pnncipn In this, 
as in the proof of the parallelogram of veloi ities, what is 
most required is an explanation of the sense in which a 
point can be said to have two simultaneous velocities, o t 
a body two simultaneous angular velocities The defi 
mtion of velocity is always one of the stumbling-blocks 
in the way of students , the author avoids giving a defi 
mtion , he says, 11 bpeed need scarcely be defined, as 
everyone knows what it means” It maybe that the 
writers of current text books know what it means , they 
seem quite unable to explain it, nearly all of them pro 
ceed in a vicious circle, saying that the velocity of a 
point when variable is measured at an> instant by the 
apace that would be passed over in a unit of time if the 
velocity continued the same as it is at the instant—as 
well might one define the curvature of a curve at a point 
as the Angle that would be contained between the tan 
gents at the ends of an arc of unit length if the curvature 
continued the same all along the arc as it is at the point 
If the student is not meek he will ask, “ But what is it at 
the point?” It is only because he thinks he 41 knows 
what it means ” that does not ask the like question 
about speed Prof Tait gives countenance to the wide!) 
spread vicious definition without reproducing it Surely 
he might have spared some space to explmn the mathe 
matical notion of a limit, and to define velocity as a 
limit Why do writers of elementary books treat the 
student as a baby when an> limit is in view, and talk to 
him, for example, about “ the next point ” to a point on a 
curve ? (p 9) He knows as well as his teacher that there 
is no next point The commonly received absurdities 
about what are really limiting processes secure acqui¬ 
escence by frequent repetition, but they foster in the 
mind of the student a belief in the unreality of the 
whole business. 

The chapter on dynamics suffers from defects which 
are not merely faults of detail, but arise from the position 
taken up, viz , that Newton’s laws of motion still form the 
simplest foundation of the subject Some remarks in 
Prof Tait’s address to Section A of the British Associa 
tion in 1871, dealing with the use of Euclid’s “ Elements” 
by British mathematicians in the teaching of elementary 
geometry, apply, with at least equal force, to the use of 
Newton’s laws of motion m the teaching of elementar> 
dynamics He said of the teachers 

“They seem voluntarily to weight alike themselves and 
their pupils for the race f and a cynic might, perhaps 
without much injustice, say they do so that they ltiHy 
have mere self imposed and avoidable difficulties to face 
instead of the new, real, and dreaded ones ” 

The defect of the laws of motion as a statement of 
the principles of dynamics is not that the principles are 
not implicitly contained in the laws, but that the prin¬ 
ciples have to be extracted from the laws, and that the 
laws themselves are slated in terms of insufficiently de¬ 
fined abstractions. How much of the contents of the 

N 



266 


NATURE 


[January j8, igoo 


laws of motion is of the nature of definition, and bow 
much is a statement of facts ascertained experimentally, 
u not disclosed To assert that these laws still form the 
simplest foundation for the subject is to ignore the pro¬ 
gress that has been made since the publication of Thom¬ 
son and Tait^s 41 Natural Philosophy ” The difficulties 
into which writers who follow Newton uncritically must 
needs foil can be illustrated by sentences on pp 27 and 
38. On p. 27 we read, “ Force is defined as any cause 
which alters the momentum of a body ”, and on p 28 
we are told that force is 44 merely another name” for 
41 the vector-acceleration of momentum 1 ' This makes 
the same word do duty for the cause of the change and 
the rate of the change. Others of the definitions given 
are wanting in precision The definition of the mass of 
a body as the quantity of matter in it is a definition of 
one previously undefined thing in terms of another The 
description of the first law of motion as a 44 statement of 
the inertia of matter ” is not helpful, inertia is a property 
of matter under ordinary conditions, and the first law is 
a statement about matter under conditions m which it 
has never been observed It ought to be realised that 
the three laws form a connected system, and that all of 
them are as much needed as any one of them for the 
precise definition of forcc % or the exact statement of the 
inertia of matter The definition given of work done is 
obscure , the work of a force is defined as a product, and 
no indication is given of the sense in which this product 
can be said to be 44 done ” What is wanted here is much 
the same as in the case of force we all have an anthro¬ 
pomorphic idea that some cause must operate to start 
or stop the motion of a body, we have a similar idea 
that a man has done something when he has lifted a 
weight or thrown a cricket ball, and these ideas should 
be taken hold of and made precise by the introduction 
of measurable quantities which are adequate to represent 
them 

The difficult ground of definition and statement of 
principles once covered, the rest of the book is for the 
most part excellent, the geometrical methods employed 
being especially elegant Room is found for an ele¬ 
mentary discussion of strain, of compounded simple har¬ 
monic motions, of attractions, including the distribution 
of electricity on a sphere under influence, and of the 
velocity of waves along a stretched cord, in addition to 
interesting and unhackneyed accounts of the matters 
which are the stock in trade of books on the elements of 
mechanics The book on the whole is thoughtful, in 
many parts it is much better than the current text books, 
and the parts that call for criticism are no worse than 
the corresponding parts of most other books on the sub¬ 
ject , but they are the most important parts, and they 
might have been so much better There was a great 
opportunity, and it has been missed A E H. L. 

THE SCIENL E OF LAND FORM 
Physical Geography By Prof W M Davis, assisted by 
W H Snyder Pp xvn + 428 + 9 plates (Boston 
and London Ginn and Co, 1899.) 

N examination of thu volume gives rise to feelings 
of both congratulation and regret—congratulation 
that so admirable a manual for the elementary student of 
SO 1577, VOL. 01J 


physical geography has been produced, and regret that 
so little attention is given to the subject in our scboqle 
and colleges Rational methods of instruction are toott 
advocated for all the concrete sciences, and are being 
extensively applied to physics and chemistry; but geo¬ 
graphy has only been very slightly benefited by the 
pedagogic reforms of the last decade, and in the majority 
of our secondary schools it is still represented by defini¬ 
tions, outline maps, uninteresting statistics, and lists of 
names which make no real impression upon the minds 
of the pupils Physical geography, the elements of 
which should be presented at the very beginning of the 
study of the earth, is usually neglected altogether, or 
taught in a fashion that foils entirely to place pupils in 
the receptive intellectual attitude reached after sound 
instruction m any science. 

The present position results chiefly from the want of 
teachers with a broad conception of the field of geo¬ 
graphical science. Every teach^T is supposed to be 
qualified to give instruction in geography, and if the 
word merely signified the description of the political 
divisions of the earth, any one could put pupils in the 
way of acquiring that information. But, rightly defined, 
geography should be the consideration of the earth as 
the abode of man, and it should comprise the elements 
of astronomy, physics, meteorology, botany, zoology, and 
ethnology, as well as knowledge of commerce and 
government To present the subject in these broad 
aspects, the teacher must be inspired by the scientific 
spirit and have given personal attention to the facts and 
phenomena of nature , and where such teachers are not 
available instruction in geography cannot proceed on 
scientific lines. 

The volume under notice provides an admirable means 
of improving geographical teaching Prof. Davis is not 
only an expert in most of the branches of physical 
geography, he is also a practical teacher who has de¬ 
voted much attention to the educational side of the 
subject The result is that, with the assistance of Mr 
Snyder, he has produced what is certainly one of the 
best manuals of physical geography ever published. The 
book is well planned, trustworthy, clearly written, and 
liberally illustrated, it presents the facts of physical 
geography in such a way that the reader sees them as 
part of an organic whole—as organised knowledge which 
constitutes science. The facts are traced backward to 
their causes and forward to their consequences ; indeed, 
the phrase 44 causes and consequences” has served as a 
touchstone by which the treatment of each subject has 
been tested 

The order of treatment is the earth as a globe, the 
atmosphere, the oceans, and the lands. These focts are 
not, however, treated in equal detail, indeed, the last 
part occupies more than four times the number of pages 
devoted to the three preceding parts taken togethei 
From this it will be seen that the book is not con¬ 
cerned with physiography as it is usually understood 
in this country, but with the science of land form 
In physiography the student receives practical instruc 
tion in physics, chemistry, astronomy and cognate 
sciences before he considers atmospheric phenomena 
the circulation of water on the land, the earth’s solid 
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crust, and the changes which take place in it in physical 
geography, however, the facts of physical science are 
made subservient to the descriptions of land forms and 
other matters directly connected with the study of the 
earth In the present volume, for instance, “ the non- 
geographlcal elements of astronomy, the principles of 
physics, and the divisions of geological time, are care¬ 
fully excluded." The authors are, of course, entirely justi¬ 
fied in limiting the sections dealing with these subjects to 
any dimensions they please , and many teachers of physi¬ 
cal geography will agree that the method of treatment 
adopted distinctly defines the scope of physical geo¬ 
graphy At the same time, the opinion of the writer is 
that it is impossible for a student to clearly perceive 
many of the facts of physical geography unless he has a 
practical acquaintance with physical science. A student 
with a knowledge of Boyle's law can fully understand why 
half the earth's atmosphere is left behind in ascending to 
a height of three and a half miles above sea-level , but 
a student of physical geography may be told that this is 
the case, and have no real conception of the cause. Almost 
every fact concerning the constitution and movements of 
the atmosphere can be far more easily comprehended by 
students who have received experimental instruction in 
the principles of physics than by those who read them 
for the first time in connection with natural phenomena 
Similar introductory knowledge is also required to intel¬ 
ligently follow the action of internal forces such as give 
rise to volcanic eruptions, the system of oceanic move¬ 
ments, the solvent and disintegrating actions of water, 
causes which affect climate, and many other natural 
operations and conditions A practical knowledge of 
the principles of the science of matter and energy is 
indeed essential to the scientific study of the earth, 
and without such knowledge students of physical geo¬ 
graphy can have only a limited comprehension of the 
causes of natural processes. * 

As bearing upon this point, mention may appropriately 
be made of a new syllabus of physical geography which 
has just been prepared for the Cambridge Local Examin¬ 
ations. The syllabus includes a course of practical 
instruction drawn up with the distinct object of cultivating 
tbe pupils' faculties of observation and reasoning, it 
therefore represents a praiseworthy attempt to make 
teseons in physical geography of real educational value 
So for as the deeonptive part is concerned, tbe volume 
under notice i* exactly the kind of book to use in classes 
which follow the Cambridge course, and the appendices 
will be found of service in showing the observations which 
may be usefully made out of doors. But the sections on 
the atmosphere and on astronomical geography are too 
brief to be clearly comprehended by students unfamiliar 
with the rudiments of physics and astronomy In the 
Cambridge syllabus experimental work in each of these 
divisions of physical geography it rightly given promin¬ 
ence ; and we consider dial a larger amount of space 
might have been devoted to them with advantage in the 
present volume. As these Sections now stand they will 
convey information, but will not do much to encourage 
individual observation. Moreover, most teachers will 
fi*d it necessary to postpone the descriptions of atmo¬ 
spheric circulation to a later stage than is suggested by 
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the place in which it is here dealt w ith , for though tbe 
volume contains a most admirable account of wind 
systems, every teacher knows that charts of winds and 
isotherms are not easily visualised by the student who has 
not learned to read such diagrams. 

Apart from the question of the relative importance 
which should be attached to the different divisions of 
physical geography, it would be difficult to suggest how 
the volume could be improved No better description 
of the lithosphere, and the changes which take place in 
it, could be desired by the student of physical geography 
than is given by the authors The examples of charac¬ 
teristic land forms are naturally more often American 
than European or British , but as emphasis is always laid 
upon the association of land forms with settlements and 
industries, a useful lesson is conveyed even if the selected 
district is strange to the reader Several words, such as 
monadnock , cues/a, drum h n, peneplain , esher, and mesa, 
not usually found in books of physical geography used 
in this country, are employed to describe particular 
formations, though no explanation appears to be given 
of more common terms in physical geography, such as 
hydrosphere , lithosphere , erratic , volcanic dyke, geotd, 
Roches moutonnles , scoriae , tundra, selvas, pampas , and 
revelation —or if they are mentioned they are not mdexed 
Little importance need be attached to this, for physical 
geography should be more than a collection of definitions , 
but as the student will m all probability meet with the 
words Tater, he should know their significance. This is, 
however, but a minor point, for a good dictionary will 
furnish the meanings of these words, but it is only 
occasionally that a volume of 9 uch an inspiring character 
as the one here noticed is produced, and where so many 
good qualities are exhibited, a judicious critic hesitates 
to suggest any alterations RAG 


THE REMINISCENCES OF A D BARTLETT 
Bartlett's Life among Wild Beasts tn the “ Zoo '* By 
the late A. D Bartlett. Edited by E. Bartlett Pp 
xvin + 375 (London Chapman and Hall, Ltd., 
1900.) 

HE issue of the present volume may be taken as an 
indication that its predecessor, “Wild Animals in 
Captivity," was a success and has met with the apprecia¬ 
tion of the public Obviously, therefore, it is not the part 
of a cntic to decry what has practically been already ap¬ 
proved, the work before us being a continuation of the 
first senes of Reminiscences. Undoubtedly there is a 
very large amount of extremely entertaining matter in 
this second venture. Especially is this the case with 
regard to the author's experiences of Gorillas and Chim¬ 
panzees, his important practical experiments and obser¬ 
vations with regard to hybrids, his account of the veri¬ 
fication of the hunters' stones as to the annual shedding 
of its horns the American Prongbuck, and his descrip¬ 
tion of the habits of the Indian Panda, or Cat bear. 
Tbe Utter observations afford, indeed, an excellent ex¬ 
ample of the acuteness of Bartlett's judgment as to the 
affinity of an animal by the study of its habits alone 
The systematic position of the Panda was at the time 
in question much disputed. Mr Bartlett insisted on its 
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near relationship to the Racoons, especially the Kin- 
kajou and his opinions were more than borne out by 
the contemporary investigations of Sir W H Flower 
into its internal anatomy The public, too, will be much 
interested to learn that Bartlett was a firm believer in 
the existence of a 41 sea serpent,” although whether they 
will be inclined to share his opinion that there are rep¬ 
tiles that can live for months at a time at the bottom of 
the ocean without coming up to breathe may be ques¬ 
tioned 

But much as these and many other portions of the 
book may interest and attract the general reader (not to 
mention the scientific naturalist), there are other parts 
for which such commendation can scarcely be claimed 
We have, for instance, several descriptions of species, 
such as that of the white whiskered Lemur ( L leueo 
mystax ) on p 22, and Monteiro’s Galago ( G montestt) 
on p 34, which can be of no possible interest to any one 
but a specialist, especially in the absence of figures 
But this is not all, as the aforesaid Lemur is now regarded 
by qualified naturalists merely as the female of ( L. 
macaco ), and its retention as a species is consequently 
a mere misleading of the public 

If this were the sole instance of a want of efficient 
editorship it might, indeed, well have been passed over 
in silence, but unfortunately it is only one among many 
For instance, on the very first page of the volume we 
have a repetition of the old story .that the Apes seen by 
Hanno, the Carthaginian, were Gonlku (in the modern 
sente of that term), whereas it has been shown over and 
over again that such could not have been the case , Mr 
Winwood Reade believing the creatures to have been 
Baboons, while Sir Harry Johnstone thinks they were 
more probably Chimpanzees Neither is it a true 
statement that the skull of the Gorilla obtained by Dr 
Savage at the Gaboon was ever sent to Owen, who only 
received sketches of the same, the specimen itself 
having apparently gone to America It is quite true 
that these statements were made by the author of 
the papers which constitute this volume, but it was for 
the editor to have made the necessary amendments 

Then, again, we have to deplore a lack of efficient 
editorship in the manner in which the different sections 
of the book are introduced, or rather not introduced 
For example, who would guess that the dissertation on 
hybrid bovine animals, commencing on p 71, is repro¬ 
duced, with the exception of the opening sentence, word 
for word from the Proceedings of the Zoological Society 
for 1884? And if the quotation is not acknowledged as 
such by the usual marks m this place, why are such 
marks introduced in another equally long quotation from 
the same serial on p. 6? Neither is there any indication 
to show that the portrait of the Chimpanzee “ Sally ” on 
p. 7, as well as the picture of hybrid Cattle on p 70, are 
copied from plates in the Zoological Society 1 * Proceed - 
tngSs And very indifferent copies at that* the reader 
will probabty add 1 Indeed, the illustrations generally 
are far from being a strong point of the book, while, like 
the regiments in the British army, there are too few of 
them 

Neither can we avoid saying that the nomenclature is 
hopelessly out of date, this being sufficiently apparent 
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when we mention that Troglodytes is given as the generic 
name of the Chimpanzee and GonHa, Ceriomis for the 
Tragopan, and Felts for the Hunting Leopard or Chita 1 
If popular writers will not keep somewhat m touch with 
the systematic work of the day, it is their fault if they 
are treated with contempt by professional naturalists. 

In spite of the errors and imperfections to which we 
have called attention, we, as already said, folly recognise 
the large amount of interesting matter in the volume 
before us, and if our readers desire a really amusing 
story, we may refer them to the adventure of Mr and 
Mrs Jamrach with the Lions. At the tame time, we 
think that the editor would have been much better 
advised had he reduced the present volume and its 
companion to the limits now occupied by one of them 

R L. 


ELECTRICAL OSCILLATIONS 
Reckerckes Expirim en totes xttr les 0 sail nitons £lec- 

trtques Par A. Turpain Pp 154. (Pans Libraine 

Scientifique, A Hermann, 1899) 

HE classical researches of Hertz on electromagnetic 
waves have opened up a new field of expenmental 
research, which has already yielded a rich harvest of 
results As regards the literature of the subject, we have, 
besides Hertz’s original papers, two or three other works 
dealing with the theory and phenomena of electro¬ 
magnetic waves Dr Lodges little book contains a 
general and easily intelligible sketch of the whole subject 
In Prof J J Thomson 1 * w Recent Researches" we have 
an elaborate exposition of theory, along with an account 
of the experimental development of the subject down to 
the date of publication. Poincares 11 Oscillations £ta> 
tnques ” is probably the best known Continental work on 
electromagnetic waves. 

The work before us is one which does not trench on the 
ground already covered by the above named treatises. It 
is a record of original researches, some of which have 
already appeared in various scientific periodicals The 
scope of these researches is limited to the propagation of 
waves along conductors 

After a brief introduction, the author gives us in 
Chapter 1 a full and clearly illustrated description of the 
experimental arrangements used by him, including the 
various forms of oscillators, resonators and their micro¬ 
meters, and methods of concentrating the electromagnetic 
field between wires or plates. 

Chapter 11 deals with the methods of measurement 
Besides the classical method of determining the sparking 
distance by means of a micrometer observed either with 
the naked eye or by the aid of a lens, the author used a 
resonator with an additional air-gap which was bridged 
by a battery and telephone receiver. Every time sparks 
passed across the micrometer-gap, the circuit of the 
battery and telephone was completed Thu method of 
investigation—which, however* requires very cajefol 
adjustment—the author found less fatiguing than that us 
which the eye is unduly strained in trying to detect the 
presence of minute sparks. 

Chapter 111. describes the methods adopted for adjusting 
the length of the wires so as to get a slurp division into 
nodal and ventral segments. Thu is followed by an 
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account of the various positions in which the resonator 
was placed; of the results obtained with an ordinary 
Hertsian field between two wires, and round a single 
wire. The author next considers the intorferenco field, 
which is obtained between two wires whose ends are con¬ 
nected to plates placed cm opposite sides of the satnt 
plate of an oscillator The effects on an ordinary 3-wire 
field of bending one of the wires so as to lengthen it by 

| and a whole wave-length are next investigated. The 
author shows that all the effects obtained may be deduced 
from the results obtained with a single wire field An 
account of some experiments with 3, 4 and 6 wires 
concludes this chapter 

Chapter w deals with the action of the resonator The 
effects of varying the position and direction of the micro¬ 
meter gap, the disturbance due to the presence of the 
resonator in the field, and the effect of varying the length 
of the resonator are studied in detail The form of 
resonator with a gap bridged over by a cell and telephone 
receives careful attention, the effect of altering the posi¬ 
tion of the gap relatively to the micrometer spark gap 
being fully investigated 

Chapter v is concerned with the important problem of 
the propagation of waves in dielectrics other than atr 
Oil and water were the two dielectrics studied by the 
author, and the effects obtamed clear up some rather 
obscure and apparently contradictory results obtained 
by other experimenters in this field 

Chapter vi contains a useful rtsumi of thi more 
important results obtained by the author 

|n Chapter vu the author describes a system of multi¬ 
plex Hertzian wave telegraphy {not wireless), regarding 
whose practical value we may well be pardoned for feeling 
somewhat sceptical 

The book forms a valuable storehouse of facts, and 
the author is to be congratulated on the extremely lucid 
and well-arranged account of his important researches. 
They were all carried out on a large scale (in the experl 
ments on oil and water, 330 to 360 hues of the liquid 1 
were used), and must have required an unusual amount 
of skill, care and patience 

A striking feature of the work is the entire absence of 
mathematfad reasoning, not a single symbol of differentia 
tion or integration occurring throughout the whole of the 
book The author has carefully avoided all theoretical 
discussions, and confined himself to an accurate descrip¬ 
tion of experimental facta The clearness and elegance 
of the language in which this description is given render 
it a pleasure to read the book, which will prove a source 
of delight to every true experimentalist 


OUR BOOK SHELF , 

Indicators and Test Paters By Alfred I Cohn, Ph G 
Pp ix + 349. (New York John Wiley and Sona 
London' Chapman and Hall, Ltd, 1899) 

This book contains an account of the source, preparation, 
application and tests for some scores of indicators and 
test papers which have been proposed for use chiefly in 
determining the end-point in volumetric chemical 
hnalysea The book opens wkh a general discussion of 
the action, use, and theory of indicators, and ends with 
four usefal tames and a good index, The first table is 
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TrommsdorfTs showing the sensitiveness of indicators to 
acids and alkalis, the second is R. T Thomson’s (hitherto 
the chief English guide), the third is Dieterich’s table 
showing the sensitiveness of various test papers, and the 
fourth is a tabular summary of the principal indicators 
by the author 

The compilation of this book must have demanded 
much patient labour, and acknowledgments are due to 
the author for the care and pains he has bestowed upon 
the work It will prove a useful addition to analytical 
literature Whilst saying this, some points of criticism 
cannot be withheld In the first place it must be said 
that the author has not dealt m a very clear way with the 
theory of indicators. The subject is not an easy one, and 
the average operator has not hitherto troubled himself 
much about it Litmus has been to him a substance 
provided by Nature for the discrimination between acids 
and alkalis rather than the means of furnishing blue 
alkaline salts from which a weakly acidic substance of 
red tint is 11 displaced " by the action of nearly all other 
acids Again, the reasons why methyl orange is good for 
the titration of bases and not of acids is not usually in¬ 
quired into Such considerations make it the more 
desirable that the principles underlying the use of indi¬ 
cators should be stated very clearly Mr Cohn has given 
explanations, including the application of the ionic theory, 
and of the speculative mechanical theory fsomewhat 
antiquated ana unfruitful) of F Mohr, but he has not 
set forth the niatter with the desirable clearness and 
coherence 

Next with regard to the substance of the book, it is 
worth considering whether, in any future edition, type of 
two sizes might not be employed Many of the indicators 
described ttre of extremely doubtful value, and the worker 
really wants to know definitely which indicators have 
been found meritorious by other people than those who 
have suggestfKl their use In this connection also a pro¬ 
test must be raised agfcihst naming indicators after tneir 
inventors It is useful to know the composition and nine 
synonyms of Tropipolin OO, but there is surely no call 
to add to these the term “ Von Muller's Indicator" 

The book would have been improved by references to 
original papers. For example, the reflecting galvano¬ 
meter is scheduled as an indicator, but there is neither a 
full description of its use nor a reference to Kuster’s paper 
on the subject References would have been valuable 
throughout the book. A. S 

Optical Activity and Chemual Composition By Dr H 

Landolt, translated by Dr J McCrae. Pp xi + 158 

(London Whittaker and Co, 1899.) 

This small book is a remarkably clear exposition of what 
is a somewhat recondite and difficult branch of chemical 
physics. It is well known to students of optical science 
that there are liquids and solid substances in solution 
which have the strange power of rotating the plane of 
vibration of a polarised ray of light that is passing through 
them Familiar examples are turpentine and other es¬ 
sential oils, sugars, tartaric acid, quinine and albumen 
But Dr Landolt says that more than seven hundred sub¬ 
stances. ail carbon compounds, are known to exhibit this 
molecular rotation 

Of course the fruitful discoveries of Pasteur—the right 
and left-handed tartanc acids, racemic acid, molecular 
asymmetry, &c, are briefly described , and the more 
recent simultaneous discoveries of van J t Hoff and Le Bel 
receive fuller attention It is shown how this property is 
met with only where one at least of the carbon atoms of 
an organic compound is united with four different atoms 
or radicles , and the results flowing from this kind of 
structure are explained and illustrated—results which 
form what is now called stereochemistry 

But the principal object x>f Prof Landolt’s book, as ex¬ 
pressed in its title, is the connection that may be found 
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to exist between the chemical constitution of a substance 
and the degree of its rotation The fact that such re¬ 
lations do exist in the case of other optical properties, 
such ms molecular refraction, dispersion, and magnetic 
rotation, no doubt gave nte to the expectation that some 
similar connection would be found in regard to this 
rotatory power In the above cases the optical differences 
depend mainly on the nature and number of the ele¬ 
ments composing the substance, though modified to a 
certain extent by the manner of combination But here 
it seems to depend almost entirely on the mode of group* 
mg Such able experimenters as Guye, Chavanne, 
Walden, Tchfig&eff, Nasim, van't Hoff, and in our own 
country Frankland and Crum Brown, have investigated 
the question The problem has not yet been solved . 
but a number of suggestive results have been obtained 
which will no doubt l$ad to further research, and the 
clearing up of the relationships between composition and 
amount of rotation which unquestionably do exist 

J H G 

Scunct and Faith, or Man as an Animal and Man as a 
Member of Society with a Discussion of Animal 
Societies By Dr Paul Topmard Translated from 
the Author's Manuscript by Thomas J McCormack 

S ondon Keg an Paul, Trench, Trubner and Co, 

d.. 1899.) 

The editors of the Monist y some four years ago, 
invited discussion on the main problems of the 
philosophy of science and the reconciliation of science 
and faith This book is Dr Topmard's answer—the 
longest and fullest received—to their question Man is 
regarded from the standpoint of anthropology , at the 
outset a creature merely selfish, but ultimately actuated 
by the sense of duty to the community Thus he is a 
battlefield of opposing influences, egoism and altruism 
Can we then explain the development of the latter on 
scientific principles, or must we have recourse to some 
external influence or impulse , in other words, assign a 
part to faith In a senes of chapters the author sketches 
man's development, as a member not only of the animal 
kingdom, but also of societies, seeking to trace m the 
lower forms of life the rudiments both of structures and 
of ideas Finally, he arnves at the conclusion that 
Science and Faith mutually exclude each other This 
perhaps would be generally admitted, even by those who 
would maintain that neither science nor faith alone could 
Rive a complete explanation , for each investigates 
different aspects of the problem and by a different 
method Thus far the two are exclusive , nevertheless 
both may be necessary in order to obtain complete 
knowledge For on many minds a problem presses to 
which Dr Topinard offers no reply, namely, “Why" is 
all this ? Wnat is the cause of all these phenomena 7 
Of what kind of power are they an expression ? To 
answer this, he might reply, is not the province of 
science That may be true, but the question remains, 
and not a few hold that to ignore it is an arbitrary 
narrowing of the field of in\estigation In other words, 
whether Dr Topmard’s book will or will not satisfy 
inquirers is very much a question of temperament 
Grant certain postulates—for such they are, and not 
axioms—in regard to the neld of investigation, and 
vt will, repudiate them, and it will not He maintains 
* that the two domains of science and faith are two con¬ 
trary poles % others will say that each is necessary if a 
globe is to Be complete, and that a very large zone exists 
between the circumpolar regions m which each of these 
apparent opposites plays a part, now the one, now the 
other dominating But the book ia worth reading, 
whether we are or are not satisfied with its conclusions, 
whether we regard it as a real or only a forensic 
success 
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Whds Who 190a An Annual Biographical Die - 

tionary . Pp, xvm + 1003 

The Englishwoman's Year-Book and Directmy 190a 

Edited by Emily James Pp xxi + 3 jo. (London 

Adam and Charles Black, 1900) 

“Who’s Who ” is now m its fifty-second year of issue , 
and as a handy work of reference containing biographical 
particulars and addresses of persons of greater or less 
prominence in science, art, and literature it stands alone 
Tested by several years of use, the publication has been 
proved to be a dictionary of biography which can be 
referred to with confidence Science is fairly well repre¬ 
sented, every Fellow of the Royal Society from whom par¬ 
ticulars could be obtained being included, and also other 
workers in the scientific wond A complete list of 
Fellows of the Royal Society is given among the useful 
miscellaneous information which precedes the bio¬ 
graphical sketches Curiosity induced us to see how 
many of these names also occur in the list of members 
of the Pnvy Council, and we found that although 25 of 
the 365 members of the Council have been admitted 
into the Royal Society, only two or three can with the 
most liberal interpretation be considered as engaged m 
scientific work 

“The Englishwoman's Year-Book"shows the numer¬ 
ous opportunities which now exist for women to exercise 
their activities, and testifies to the abundant use made 
of them during last year There are fourteen sections, 
each concerned with opportunities and progress in a 
particular branch of work, among them being education, 
medicine, and science Under the latter head is given 
lists of scientific Articles and papers contributed by 
women to magazines and learned societies during last 
year, and also of women science lecturers and demon¬ 
strators The volume should be of service in promoting 
the best interests of women by exhibiting their intellectual 
accomplishments 

Le Phenamine de Zeeman Par A Cotton Pp 100. 

(Paris Georges Carrl and C Naud, 1899) 

This is the fifth number of the physical senes of 
“ScientiR,” under which title is appearing a collection pf 
handy volumes dealing with recent advances in science, 
and intended primarily to enable specialists in one de 
partment to keep themselves abreast of the tunes 11S 
regard to the work being done in other departments 
A concise account of the Zeeman phenomenon will be 
valuable to many 

M Cotton has limited his treatment to the experi¬ 
mental aspect of the phenomenon He commences with 
a summary of recent progress in spectroscopy, and of the 
different causes which tend to modify the spectrah rays 
The history of Zeeman’s discovery is then introduced, 
and in the next chapters M Cotton discusses the changes 
in the rays emitted parallel and perpendicular to the 
lines of force, and the absorption effects dependent 
on the Zeeman phenomenon In the last chapters M 
Cotton describes the experiments of Right, of Macaluso 
and Corbino, and of Voigt The author is to be con¬ 
gratulated on the amount of information he has been 
able to convey in so small a compass 

DicUonnairt des Termes de M 4 decine % Francois-Anglais 

By H de Mine Pp vi + 343* (London Bailhlre, 

Tindall and Cox, 1899 ) 

The English-French part of this dictionary has already 
been noticed (vol Jix p. 484). We hardly see the neces¬ 
sity of giving, in a technical dictionaiy t the English 
equivalents of such common words as civilisation, classe, 
concave, doctrine, division, idle, intelligence, reptile, 
visage, nuit, and many others. This, however, will npt 
make the volume any the less serviceable to physicians 
and students of medians. 
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LETTERS TO THE EDITOR 

[ The Editor does net fold himself responsible fer opinions ex 
pressed by kit correspondents Neither cm* hi nndertakt 
to nc/*r», tr to correspond with tht writort of rejected 
manuscripts intended ftr this tr any ttfor fart of Nature 
No notice is (atom tf anonymous communications*] 

Gontmponrjr Meteor Shower* of the Leonid and 
Bielid Meteor Period*. 

Part II —Co Build Showers 

A mono nearly 120 meteor-track* of the period November 
20th'30th, partly teen here in recent years, and partly drawn 
from the Reports of the Luminous Meteor Committee of the 
British Association, of the yean 1861-80, and among a list of 
100 Bielid period meteor paths observed in Italy, a* will be 
further Illustrated and more especially described below, on 
November 19th-30th, 1897, there were found to have occurred, 
in this long-past years' collection, 30 Buhd meteors and 188 
unconformable or ordinary non Bultd meteor tracks. Several 
of the former meteors were recorded before the startling discovery 
in 187a, of the swarm of meteors connected with Bias's comet, 
had made known the existence of a focus of cometary Buad 
meteors in this period near 7 Andromeda *, so that several 
evidently Bithd meteors of the list had never before had their 
true radiant point, near 7, r Andromeda* assigned to them The 
great body of Buhd tracks having been subtracted, and the 
remaining 188 ordinary meteor paths projected on a planisphere 


stream of if leturids at about $6°, + 18*, 1 this central shower of 
Taurids shows an almost cometary strength and stability of dis¬ 
play, approaching in yearly constancy, although not at all in 
profusion of its meteors, to the showers of August Perseide, 
It produces, moreover, about the middle of November, a notable 
number of large meteors, and even, as has been proved 
in one case at least, alio detonating fireballs Its marked 
superiority over all the showers contemporary with it, only 
excepting that of the Builds, Is easily seen by the slow gradation 
and comparative smallness of the meteor frequencies noted In 
the Table for the next most steady and productive showers. 
But all these latter streams also considerably outshone the great 
bulk of weaker streams marked by much fewer numbers of 
satisfactorily assorted tracks; and their six or seven especially 
productive foci would no doubt, among many riiowers of very 
variously interesting and eminent importance in the contem¬ 
porary List, abundantly repay, in coming years, some further 
study To assist discussions by projections of any such new 
observations, a few less productive radiant points of Mr 
Denning's Leonid Bielid Period List, may even, perhaps, be 
here mentioned with advantage, although they each furnished 
no more than four independent meteor-tracks, or 2 per cent, of 
all the ordinary meteori* paths collected and compared together 
in the mapped collection. 

Taking their numbers and positions as before from Mr 
Dennings list of fifty contemporary showers of the Leonid Buhd 
period, and adding in numbers and mean positions, D(’ 99 ), of 
a few shower-series from his extensive General Catalogue of 
*899. the following were the recognised centres of divergence 


Tabie IV —Relative abundances of meteors from different ordinary Meteor showers tn the Bielid Period, November 20th-lath, 
among 188 ordinary and 30 Biebd shooting stars mapped msom* non-maximum Bielid nights of the years 1861-97 , and rtlaltve 
frequency of the Bielid meteors 


1 

Redbuit 
point's Num 
bar and i 
post ton in 
Denning s C#-. 
LnmJlM 

1 

, [as + 4 » * TT ! 
Andromdtot J ' 
Bttlidi | 

1 

! 

n 63 +31 

«m Tttnru 

, 1 

1 

] 

ii, 60 +38 
< Ptrtti 

1 

18,77+33* 

1* Anrijpte 

17 ’ 7 l‘ + * 5 

y Orimnis 

1 

7 , 46 + ax no +33 

4 Ijittis Urnirtmitwrmm 

l 

k Lymit 

Numbers of 
Che Shower * 
Meteors per 
100 of all 
Nm-Bitlid 
Meteors. 

1 

1 

16 1 

ifl 

I 

Seen only in 
1897 

1 


Seen only in 

1897 

1 

3 \ | 3 » 

a| 

Not seen in 
1897 

General 

A w 

Showers' 

Meteors. 

Bright, orange [ 
yellow sloe , 
very buxfai and * 
spark tailed 
no streaks 

Bright, yellow¬ 
ish meteors, 
sometimes 
■ park-tailed 

Small, yellow 

1 ish meteors, 
j with a park 
tails 

Vetlovuh, 
white slightly 
toiled 
or streaked 

Moderately 
swift and 
bright, no 
streaks. 

White or Bright, white, 

yellow, tailed, swift , with 

rather bright pretty persistent 
and slow , streaks. 

Swift, tapered, 
brushy meteors, 
leaving streak* 


containing all the fifty radiant points for the Leonid Buhd period, 
of Mr Denning's Select List, the paths of all these meteors, with 
out any outstanding very refractory or certainly irreducible 
exceptions, were found to be satisfactorily referable by trueness 
of direction joined to suitable descriptions, to one or other of the 
many radiant points contained in Mr Denning's List 
Relative numerical strengths could thus be assigned to many 
of the fifty contemporary showers, expressing the numbers of 
meteors traced truly and suitably back to all the best dls 
ringuished active sources, among about 30 more or less exactly 
corroborated radiant-centres. For simplicity the numbers of 
such meteors per hundred of all the 188 projected ordinary 
meteor tracks are noted, to show their relative numerical m 
tensities, against the seven most active of the thus detected 
ordinary showers which ere presented, tn descending order of 
meteor-density or shower-vigour, in the accompanying Table 
The bercentage strength of the Bielid shower itself, which is intro¬ 
duced for co m pa ri s on with the less productive meteor-systems, 
is reckoned on the same scale of proportion, to the total number 
of turn Buhd meteors, with that of the slenderer displays, and 
it only Insignificantly outshone the brightest of tboee con 
temporary meteor streams, from no observations having happened 
to be made, in this collect ion, in any of the years when the 
Bielid meteor showers wag at a maximum. 

the • Taurid shower, at 03°, + ai\ stood nearly as*high as 
the Bielid stream itself, In marked abundance of its meteori 
Together with an apparently distinct, but perhaps associated 
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of eleven weaker showers (or sometimes of small groups of 
showers) each contributing about one in every fifty of the whole 
projected number of ordinary meteor paths. 


t>( , 99)39 

14 

Df 99 )a ;3 
IX>9)3l 
and 11 / 


Df99)49 
3 * 


9 + 

a: 

70 + 

And 
*53 + 
9 + 
30 + 
43 + 
53+ 
136 + 


seen, almost entirely in 
1897 


34, v Andromeda* 

57 , v PersH 
43, fi* Ptrsti 
66, c f or* Cametopardt , scarcely seen in 1897. 
nearer the equator, 

4,1 Piscium 

y l • Piscium 

‘*1 * caf* | cWefl J r “ *®97 
8, e or \t Temri (three tracks only), 

8, f Sydrae \ not seen in 1897 


I A good display of meteors of this shower wm uen this year by lfr 
W E. Bestar, al CUpbam Park, 3 .W , on November Bib Sown bright 
m eson (ana another of ikt magnitude on November 10th), ware notea in 
th« short spaco of xb aBbu, ending at ish 46m, on that night, with a very 
well-defined radiant-pomt ai ga'.+ea Their apparent magnitude! lo the 
fixed-star scab were, 4, e, 1,1,3, e, if, x, and they were long-pethed, slow, 
trmlnod meteors. Two of the brightest, at nh stim end nh 33m., on 
November 8th. showed pale green colour in the heeds. The meteor* of (he 

_V_ t -ITi _L .0* U .lu.1 A -«- 


showers near ^ Tauri % «76 .+ifl . l* should be noticed, are chiefly o_ 

able In the flnt half of November, and reach s well marked maximum of 
abundance on November flth-ioth , while the « Tmmndi, at fia'.+ai*, have 
on equally distinct date of maximum on about November aoth, and are 
usually seen in greatest numbers in the last half of November 
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The Buhd meteors numbered only about Jth, and the Tamrids 
about |th, of the number of ordinary, or non Buhd shooting- 
stars 1 and of the latter divers centred meteors, the above seven 
greater and ten lesser ordinary showers supplied together about 
fths of the whole meteor number At tne rate of 

frequency of shooting-stars on ordinary November nights, of 
about six or seven per hour, it is evident that on such 
nights, watches would ordinarily have to be continued for shi or 
eight hours to obtain a sufficiently copious path register of six 
or seven Biolid or Taurid shooting stars, for determining their 
radiant points* positions with exactness, and for the less 
productive showers of which the six stronger and nine weaker 
ones of the above lists furnished on an average only four and 
two per cent- of the sundry-centred meteors, watches to record 
the same numbers of their flights would In general have to be 
maintained for 25 or 50 hours on successive clear November 
nights But as the Bttltd shower betrays, no weight sufficient 
to deter observers from attentive watches for them should be 
attached to most of these showers* low average productivenesses, 
because they usually appear in sudden rushes of more or less 
abundant profusion, on no very fixed dates of appariftion Such 
a marked example of sudden change of strength, seen actually 
in a single night, appears to have presented itself this year in 
the Tour id meteor-stream, during the preliminary watches 
kept in the beginning of November for possible forerunners 
of a coming 'shower of Leonids No later vestiges at all of the 
brief shower of seven bright v Tourists Seed id his wdteh by Mr 
Besley between uh and 13b on November 8th, 1 were notice 
abk here in my 2 hrs watch after 13 h 40 m on that night 
Only one meteor’s path seen here, an exactly use ( Tamnd, but 
4° distant in its direction from the poinr lagr *n aon, among the 
eighteen meteors mapped in clear sky durifrg .those two hours, 
proceeded backwards from any focal region nearer than io’-i 5° to 
n Tour 1 , and no signs of even diffuse radiation from a consider 
able space round the shower’s radiant point near * Taun, were 
shown among the 46 meteor paths recorded here in my earlier 
and later watches of aj-j hrs. each, oq the flights of November. 
6th and 10th , so that this shower of remarkably bright meteors' 
must certainly, it appears, have been a pretty conspicuous one 
of very brief duration 

Nor must it be expected that the same showers will be visible 
every year, in the same strengths, or in the same relative 
strengths to one another Such changeful phases of appearance 
and non appearance of showers in different yean, were well 
excrapllfiea in the present shooting star survey, by a fact of 
great value and help to the collection, that nearly half of Its 
meteor tracks (too paths) were observed In a single fortnight of 
November, 1897, under the clear sky of the Riviera Coast of 
Italy, by my nephew, Mr. 1 . A. Hojdcastle, who also reduced 
his own observations and sorted them under their several 
radiant points It thus happens that the radiants marked in 
the above two lists, of main showers, and of less prominent 
addenda, as only, or chiefly seen in 1897, were ifet distinguished 
by more than one meteor, at most, among the earlier set of 
English observations (the y Orion ids, (, e and « Perstuts , « 
Anetids , a Ceiids, and w Andromedes) , and that on the other 
hand the c Camtlopardids, k Lyncids and ( Hydnds were 
scarcely seen at all m November, 1897, while the remaining 
radiant points, 7 Andromeda*, < Touri, I Qeminorum, 1 Aurigae, 

• Artetls and 0 Taun , 7 Ptgast and Pise s, presented them 
selves about equally in both the lists 

To correspond with the * 7 aw ids, so plentifully visible on 
these Buhd nights, only a branch shower, apparently, of this 
main Taund stream, at 68% + 17*, was noted here, (his year, 
m the beginning of November 1 and only one (dohbly observed) 
meteor then was recognised as belonging to the active co-Btehd 
meteor-centre near 1 Auriga** Similarly a well-focused flight 
of ten { Pounds among 64 ordinary meteors of the earlier 
watch, produced among about thrice as many ordinary co-Btchd 
meteors, only three meteors from the tame radiant point; 
and these few distinctions rather than likenesses between the 
two periods’ showers, were the only examples which occurred 
of diner identity or general resemblance Jn the two periods’ 
stream-directions. But since they all, or nearly all, formed pert 
of a well established contemporary shower list /or the middle of 
November, frequently renewed, well sorted observations would 

1 Rofemd lo la the Jfotaon p. 071. an apparently a very Important obtwm 
tlon of a noteor*abo**r tram the brightno« ana very perfect radiation of 
the meteors, and from the dearness and accuracy or their paths descrip 
lions. 
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no doubt disclose many distinct continuities of the same ordi¬ 
nary showers from one meteor period in November to the other, 
Just as the radiant points extracted for the Bielid period from 
a long series of years were found to agree distinctly in a 
considerable number of cases, with those recorded in a single 
year 

Twenty one Biehd shooting stars were among the 100 
meteors mapped at Alassio in November, 1897 \ ana In a pro¬ 
jection of his observations which was then made by Mr Hard- 
castle on one of Prof Lorensonft's gnomonk polar nets, these 
are shown in the adjoining map, diverging from near r, v and 
7 Andromeda* Of the two maxima of frequency or of hourly 
rate of appearance, shown at the foot of the map, wnich they seem 
to have presented on November 23rd and 20th, the first agrees 
closely with the date of the shower's last bright return on 
November 24th, 1892, while the second seems to be a stUl 
lingering remnant of the older date of the stream’s returns, on 
November 27th, in 1872 and 1885, before the meteor cluoter’s 
node was shifted backwards 4°, as Dr Bredichin has proved, by 


Paths of 21 Buhd Meteors observed at A/assto, Italy, Koi'ember 
19 tk Vjtk, 1897, hy J A Hanic astir 



Date*. 1B97, November to ao aa 33 34 ij 36 ay 

Duration or Watch, In door nky ah ah ih afh 3b Jh »Jh ah 

Numban of BUI Id* mapped 13453131 
Numbers of Rielidi per bour 05 15 13 tonoij 20 05 


strong attractions of the planet Jupiter on the meteor swarm in 
the year 189a No large action of Jupiter on the swarm, it has 
been shown by the late Dr Abelmann, 1 would afterwards occur 
•gain until the year 1901, when another near approach of the 
cluster to the giant planet will shift the node backwards 6*, and 
make the date of the shower's next expected great return 
November 17th, 1894 or 1895 On the two occasions of the 
earth’s passage through the node on November 23rd or 24th, In 
1898 or 1899, Mr. Denning has conjectured that the earth 
would first pass in front of and then behind the cluster, thus 
escaping a very central passage, which might, in that cave, how¬ 
ever, be expected to occur, with the comet's periodic time of 
revolution of 64 years, with near enough exactness far a great 
display, on November 17th, 190c Batts watches for the Stolid 
star-shower, at the present nodal pa—ge will now no dost* 
have been kept attentively at many stations weH favoured. If 
not very generally in the British Isles, by clear sky and w 
weather for observing both the Buhd shooting stars and other 
meteors, these recent meteor notes may perhaps usefully suggest 

1 AHr mom tocM* Ntukrickft* x No. 3516, Sapttobu, and The Ob t erw 
miery, October xSgl. 
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some trial radiant point* for any remarkable shooting stars or 
lane meteors of the two past years' expected maximum Bitiid 
periods which may have been recorded 

Observatory House, Slough, A S Hbrschbl. 

December 16th, 1899. 

Ia New Zealand a Zoological Region? 

Will you allow me to make one remark on the letter of Mr 
H. Farquhar (p. 246), advocating an affirmative answer to the 
above question* It is this Throughout the whole argument 
there is an assumption which vitiates it, namely! that the amount 
of resemblance of Ihe New Zealand fauna to that of Australia 
is what alone determines its resemblance to that uf the 
Australian Rqgion 

Apparently, Mr Farquhar does not believe that New 
Caledonia and the New Hebrides belong to the Australian 
Region, otherwise he would not adduce the fact of the land 
shells of New Zealand being related to those of the above 
named islands as an argument in his favour , and if these are 
omitted, then must New Guinea be also omitted And if 
Australia by itself is to become a "Zoological Region,” New 
Guinea and its surrounding islands must be also a “ Region,” 
the Central Pacific Islands another, aqd the Sandwich Islandi 
yet another I This indicates the difficulties that arise if the 
Australian Region, as originally defined by Dr Sclater and 
myself—and which I still hold to be far more natural than an) 
subdivision can make it—be rejected* 

Am-rkd R Wallace. 


Molecular Structure of Organised Bodies 

Prof Vinks, In his " Physiology of Plants,” says that the 
molecular structure of cells can only be Inferred from their pro¬ 
perties, and that a correct conception of this structure is emeu 
tial for a proper comprehension of cell growth* In the same work 
the author also states that Naegeli argues “ Since the optical 
properties of these organised structures are apparently not de 
pendent, like those or a crystal or a piece of glass, upon the 
relative position of their constituent particles, they must be in 
herent in the particles themselves. Each micelle, then, possess 
the optical poperties of anisotropic crystals. Naegeli concluded, 
therefore, that the micellae are crystals." 

NaegelPs micelle theory rests almost entirely on the failure 
of any effort to temporarily destroy the anisotropum of organised 
structure. Obviously, if it were possible to so act on or swell 
a vegetable fibre that its anisotropism were destroyed, and that 
this anisotropism returned after the treatment were discontinued, 
Naegeh's theory, as far as it relates to the optical properties of 
micelUe, would fall to the ground 
It is well known that organised structures cease to be doubly 
refraetbe at the moment when their organised structure is de 
stroyed This is usually explained by saying the micelke are at 
the same time disintegrated 

As far as I am aware, it has never been shown that this 
property of double refraction, common to organised structures, 
can be destroyed by suitable swelling, and restored again when 
the body returns to its original condition I have been able to 
do this, In the ease of cotton fibre, and it seems to me to give 
the cenp de grace to Naegeli s theory 

I take it that If In one instance the anisotropism of oiganised 
structure can be temporarily destroyed, it is a correct inference, 
that to do so in every case only requires a suitable medium; 
which will reduce the strains to a necessary degree without the 
destruction of the physical form of the organised structure 
In the course of some investigations on the destruction of 
nitro-cellulose fibres, by means of solvents, I observed that In 
one particular case the double refraction disappeared long before 
the physical structure, and that on getting rid of, or diluting the 
solvent, the anisotropism returned It u because I think this 
observation will be of interest to biologists I am troubling you 
at length- 

It Is well known that on converting fibrous cellulose into nitro 
ctlhUase* the fibres retain their optical properties as regards 
polarised light Nitro-cellulose, however, has a very wide range 

of solvents, and the examination of organised fibres when treated 
with solvent, becomes very extended 
Most nftro-celhdoM solvents, such as acetone, mtro-benjene, 
the ethers, Ac., do not lemen the anisotropic properties a The 
fibres may be swollen to twice their diameter, out still polarise 
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light, until their physical structure is quite gone This is not so, 
however, if nitrocellulose fibres are acted upon with a mixture 
of acetone, bentene and ethyl alcohol* With this solvent the nitro 
cellulose becomes gelatinised, and the anisotropism disappears, 
yet on examination the fibres are seen to be present in great 
abundance. These isotropic fibres can be given their doable 
refractive properties again, by diluting the solvent with excess 
of alcohol or benseue 

The accompanying photographs show this action very well 

Nitro cellulose was prepared from cotton wool, with large 
excess of acids, so that there should be no unnitrated fibres 
present The resulting nitro-cellulow was practically all of the 



F10. 1 


insoluble variety, and contained 13 3 percent nitrogen. It was 
completely aolubla lh excess of acetone, and contained no cotton 
fibres. 

Some of this nitro-cellulose was treated with ten limes its 
weight of a solvent consisting of 

6 parts benzene 
3 „ alcohol 

2 „ acetone 

and allowed to stand in a stoppered bottle twenty four hours, a 
jelly resulted 



Fig II 


Figs I , II and III Are from a little of this jelly, mounted 
with two Crossed cotton fibres to fix the point of view, and give 
an object to focus and develop. The three photographs are 
taken from ihe same slide and the same point of view 
. Li. a view under crossed nicols of the jelly, and taken 
immediately after mounting It will be noticed that the object 
shifted slightly during exposure 
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Fig II is ibe nine view, taken immediately after I, but 
with the 1 olanier opened a little 

hig III was taken after the slide had been treated with 
Canada balsam and benzene, and allowed to stand five days 
fixed in the microscope The benzene and Canada balsam 
gradual]) diluted the solvent and brought back the anisotropism 
of the nitro cellulose fibres 

The magnification in all photos was x 50 diameter, and the 
exposure in I and III was in each case twice that of II 

In big I it will be observed that a little light is active 
besides the crossed cotton fibres This 11 more noticeable in 
the negative As a matter of fact, with this strength of acetone 
the antsotrornsm is just evanescent in a percentage of the fibres 
A comparison of Figs II and III shows that nearly all the 
fibres seen in II are anisotropic in III The fibres obvious m 
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II and not evident in III lie in the plane of polarisation The 
fibres obvious in II and III are isotropic in I 

I leave the correct interpretation of these experiments to 
competent biologists To me it seems probable that the anno 
tropum of fibrous cellulose is due to a strain put on the fibre by 
the tension of the most outward layer of the cell wall, and that 
a medium such as here described lessens this tension, whereas 
ordinary inhibition does not Some such a theory as the above 
seems necessary to account for the different action of solvents 
which swell organised structures. This view is a modification 
of Strubuiger’s theory, as I understand it, and would be mde 
pendent of whether cell growth takes place by lamella or 
particles b W Jones 

Berwick, Herts 

School Science and Knowledge Making Power 
Thk lecture of Prof J G Macgregor, as reported in 
Ft atu at, of December 14, is of very great interest to science 
teachers, more especially to tho*e in secondary schools It 
will afford great comfort to the still very large number of con 
trailers of tne curricula in such schools who do not really sym 
pathiac with, nor believe in, the good results obtained from 
scientific teaching As one who has to deal with all ages of 
pupils in a hug* school, may I be allowed to make a few com 
meats on Prof Macgregor 1 * lecture as it strike* a science 
teacher ? 

In class work it seems that the lower forms when watching 
an experiment performed before them, are quicker to put one 
thing with another, and to be led to explain or suggest ex plana 
turns of the results obtained Thu is apparently in sronrdance 
with Prof Mpcgrcgor* opinion, that younger pupil* have a 
greater knowledge making power 
Thus a class of boy*, whose ages range from sev cn to nine 
years, it much more ready to ask and answer questions con 
•cerning the subject of the lisson than classes towards the middle 
-of the school 

The relnctanee shown, or the difficulty felt, by higher classes 
in answering or suggesting questions is considered by Prof 


Macgregor to show a lessened power of knowledge making 
possessed Ijv them But even if the science teaching is, 
throughout tne forms, of a constant character in its aim of bring 
ing out the inquiring spirit, in my own experience the same 
thing is noticed Can there be another explanation 7 As boys 
grow older they arc more careful not to make such mistakes in 
their verbal answers as would lead to the slightest ridicule on 
the pert of their class fellow* Thus, by remaining silent, they 
give one the impression that they are not following the work with 
the ability shown by their juniors Again, with increased ex 
penence, questions do not appear so simple in their nature • 
alternative explanations are suggested to the boy’s mind, and 
the choice is difficult to make it is possible that the few sug 
gestive solutions offered by a higher form show more power 
than the many more obvious ones given by the lower form 

Prof Macgregor says that at present Latin is the only subject 
which really brings out this knowledge making power Surely 
this is comparing the results obtained from the best classical 
teaching in small selected form* where each boy 1* really known 
to have done his work to the very best of his ability, with the 
results from science teaching of a very old fashioned kind, in 
which the lesson, given to a large class, is of the nature of a 
lecture Such a companion may Be made to the disadvantage of 
any educational subject It n still the custom in some classes 
to learn Euclid s propositions by heart 1 Vet no one would 
think of displacing the subject on this account 

Referring to tne difficulties of increasing the knowledge 
making powers of boys, certain enemies are mentioned There 
is the use of synoptic or cram book*, which has been found to 
be necessary to push pupils through examinations in which 
* knowledge is power * » held as the maxim Such books, 
after all only take the place of written notes of lectures given 
to the highest forms, and have the advantage of saving the 
pupil s time Further, text books do not all consist cl this 
kind of publication in fact, some of them are as interesting 
to an intelligent boy as one of the ordinary run of store books 
Properly used, text books are of great value surely in this way 
the whole attention of the scholar is directed to the demonstra 
non, and after the lesson the book is used to refresh the 
memory, which it does, not simply by repeating the results, but 
also the deductions from the results and the necessary steps of 
reasoning involved 

Prof Macgregor object* to text books which contain details 
of practical wort to such an extent that the pupil is told what 
to no what to expect, and the reasons why If the teaching is 
earned out under such a system as that referred to as the 
Heuristic, then in the practical text book it is not neces 
*ary lo include all these details, but some appear to roe to 
be absolutely necessary Teachers know well enough the 
difficulty of getting printed instructions accurately earned out, 
and certainly letting even a small class ol moderately steady 
boys loose into a laboratory would give the controller of the 
laboratory an anxious lime If, then, instructions are needed, 
why not print them ? They must otherwise be written on the 
blackboard, or be of a verbal nature—the latter involving many 
repetitions 

The best chance that practical science (of course, commenced 
as early as possible) ha* of producing knowledge making power. 
Appears to be m the opportunity it affords of solving questions 
in a manner closely following an experiment previously carried 
out In this connection modern science teaching combines the 
advantages of the study of propositions in geometry and riders 
thereon, with employment, simultaneously, of brains and hands 
Now an experiment previously earned out imphea instructions 
given 

The other enemy referred to by Prof Macgregor is the ex 
animation syllabu* It is certainly difficult under the best of 
circumstances for a teacher to go completely through, say, the 
Cambridge local examination syllabus in science on the Heuristic 
system, in the time usually allowed by school tune tables. With 
toeh x task in front of him the f eacher is bound at times to 
descend, so to speak to dogmatic teaching The modern syl 
I abas, both in tnis examination and in that for the London 
matriculation, covers so wide a ground that there ■ danger of 
the work becoming of the same character as it m said to have 
been under the older syllabuses It would appear, even now, 
to be absolutely necessary to use 4( synoptic books * when each 
lengthy syllabuses are prescribed and written examinations held 

Bid it is hard to see how even a practical examination can 
test the knowledge making power of boys when a laps of 
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memory may prevent the performance of a measuring expert 
ment, § g in the recent Cambridge local examination one simple 
question, to find the area of aacTUpse by two methods, it a very 
admirable question, but presumably one half the marks allotted 
are loat should a candidate forget ine formula w ah 
And, again, it was required to find the specific beat of a 
liquid by a non mixing method Why should this restriction 
have been made ? The practical exercise is sufficiently difficult 
without any restrictions as to the process employed 
It is only fair to the science teachers m schools to call atten 
tlon to this side of the question of knowledge making power in 
boys, and, Instead of merely saying that few teachers nave the 
necessary inspiring spirit, to point out the hindrances with which 
they have to contend, as Prof Macgregor has done 

G H Wyatt 

Emmanuel School, Wandsworth Common, S W 


Echelon Film Orating# 

Many of your readers will doubtless be interested to (earn 
that Mr T Thorp, of Manchester, who has so successfully re 
produced copies of Rowland 1 * gTaiingi, has been able to make 
an Echelon " grating on the principle suggested by Prof A A, 
Mlchelson last year, but stated to be well nigh Impossible on 
account of mechanical difficulties The success of the opera 
lions depends on the shape, depth, and spacing of the grooves, 
and after many calculations and preliminary trials Mr Thorp 
finds he can produce echelon films throwing the whole of 
the light Into the first, second, or other requisite order, the 
direct Image being practically suppressed The first successful 
films made in this way were obtained in November last, and it 
is hoped that in a short time several will be available for ex¬ 
amination If permanent, they should be capable of giving 
star spectra with the same facility Rs prisms. 

Royal College of Science, S W Charles P Butler 


The Stockholm Fisheries Conference end British 
Fishery Investigetions 

In my letter published in Nature of January 4, I attributed 
to the Government a larger grant in aid of the fishery invest iga 
Uons of the Royal Dublin Society than was actually given My 
friend Mr Jfwt informs me that, of a total sum of 2800/ 
originally provided for the work of the Marine Laboratory for 
five years, the Government only supplied one half, vix, 1400/, 
the remaining 1400! being voted by the Society out of us 
private funds. It being found Impossible to carry out the work 
satisfactorily with such small funds, the Society has recently 
voted a further sum of 500/. for the purchase and equipment of 
a fishing boat My contention that existing institutions should 
be adequately supported before Government money is employed 
for starting a new organisation is therefore considerably 
strengthened E J Allen 

The Laboratory, Plymouth, January 12 


THE REPRESENTATION OF THE UN 1 VER 
SITY OF LONDON 

IT wpuld Mem that the University of London is in 
* some danger of missing a great opportunity in con 
necuon with the vacancy created in its representation by 
the elevation of Sir John Lubbock to the Upper House. 

Our readers need not be reminded that the theory on 
which the representation of academic bodies m Parlia¬ 
ment m based is often assailed by politicians and 
thinkers, and is only tenable on the assumption that 
those bodies may be trusted to select persons of special 
eminence in science or learning, and qualified to obtain 
the confidence of the nation as representatives of its 
higher educational interests. This principle has been 
kept in view by Dublin in its choice of Mr Lecky, by 
Cambridge and Oxford m the choice of Prof Jebb and 
Sly W. Anson, and,by the University of London so long 
as it was represented by Mr Lowe and Sir John Lubbock 
Unless men of higher intellectual rank than mere poli¬ 
ticians are sent to the House of Commons by the uni- 
vemties, them would no longer be any raison d'ktn for 
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University representation at all, and in a democratic 
community the privilege would not be likely to survive 
long 

It appears now that there are two small Committees— 
the one Liberal and the other Unionist—which seek to 
control the Parliamentary elections of the University ; 
and that on this occasion, instead of heeding the larger 
public interests involved in a University election, each 
caucus has been content to nominate one of its own 
active members, though wholly unknown to the learned 
and scientific world, or indeed to the general public 

Dr Collins, the nominee of the Liberal party, took a 
very distinguished degree in medicine and surgery , has 
been prominent in the domestic controversies of Con¬ 
vocation, and has been for a time a member of the 
Senate. Outside of the University he is known as a man 
of great ability and promise, who achieved marked 
success as Chairman of the Londoo County Council. 
But he is considered very unlikely to secure the adhesion 
of the medical or the scientific graduates 

Mr Edward Busk, the Unionist candidate, is Jess 
known to the outer world He has a creditable reputa¬ 
tion in his own profession as a solicitor, and also as Sir 
John Lubbock's election agent As chairman he has 
paid assiduous attention to the meetings of Con 
vocation and of the annual committee and has come 
to be regarded by a certain section of the members— 
especially by those who opposed the recommendations, 
of the Royal Commission and the University Act—as m 
some way a guardian of the interests of the country 
graduates. But his supporters do not claim for him that 
either in the departments of scholarship and science, or 
in general academic OF educational politics, he has yet 
evinced any mteresPdPis kflofewn to possess any authority 
or influence. 

The fact that both of the Committees, with their special 
command of electioneering apparatus, have been able to 
gain a start in point of time, and in some cases to secure 
provisional pledges, ought not to conceal from the general 
body of graduates the gravity of the present ensis, or 
prevent them from acting with due care and circumspec¬ 
tion and a strong sense of responsibility in the choice of 
their member The truth is that neither of the candi¬ 
dates selected by the named party organisations is of the 
caltbre required to fill the seat of Sir J Lubbock. The 
election of either would lower the reputation of the 
University as a learned body, and bring serious discredit 
on the principle of University representation itself This 
has been pointed out with strong emphasis in letters and 
a leading article m the Junes, which it is reasonable to 
expect that the graduates will not fail to consider with 
attention 

It is to be hoped that before the seat w actually 
vacated the name of a distinguished graduate may be 
submitted to the electors—a name not associated with 
any party politics, but commanding high and general 
confidence in the scientific and learned world 


ZOOLOGY AND THE AUSTRALIAN 
MUSEUMS' 

A LL who are interested in Mammalian Pal'contology 
^ and exploration in the Interior of Australia will 
readily recall the graphic account contributed to our 
pages in 1894 (Nature, vol 1 , pp 184 and 206), by 
Prof Stirling, of the work of an explonng party sent out 
to Lake CaTlabonna, under the auspices of the South 
Australian Museum, of which he is the Hon Director, 
for the purpose of collecting the remains of the gigantic 
vertebrates of Pliocene age known to be there entombed. 

* M Memoirs of Royal Society of South Australia, vol 1, Part 1 By 
E C Stirling CMC, HA, MU, IRS, and A H C fietx, 
C M Z.S 

" FctttJI Remain* of Lake Cellabonnn ’ Part i Tfeacriprion of iba 
Mafias and Pea of Diprottdtn mmtrath Pp 40 + 18 photographic plates. 




276 


NATURE 


[January 18^ 1900 


The lake, known as Lake Mulligan until, at Prof 
Stirling's instigation, its name was changed (as he 
himself informed us at the Zoological Society, on the 
occasion of his last homecoming), presents conditions 
wholly unfavo u ra b le for successful preservation of organic 
remains, owing to the action of a saline infiltration The 
skeletons of the monsters which there lie are found 
some four feet beneath the surface mud, spread out in 
positions indicative of 11 death in situ after being bogged," 
the creatures having crowded down, as the area available 
for fbod and water gradually diminished under the in¬ 
fluence of climatic change—the whole looking, as Prof 
Stirling has aptly remarked, “ a veritable necropolis of 
gigantic extinct marsupials and birds which have 
apparently died where they lie." 

The name Diprotodon was applied by Owen in 1838 
to a piece of a law, discovered in the Wellington Caves, 
and a considerable accumulation of material from various 
localities enabled him nearly forty years later (1877), in 
his “ Fossil Mammals of Australia,” to diagnose the 
genus and more fully describe the greater part of its 
skeleton and dentition, with the exception of the menus 
and pes He admitted one good species {D aus/ra/ts\ 
and in the meantime (1863) Huxley had founded Another 
(D minor) Beyond this, our knowledge has been until 
recently confined to sundry scattered descriptions of odd 
teeth and bones some of the latter hating been Ap¬ 
parently confounded with the limb bones,of Chelonians 
and other reptiles and mammals. Our greatest de¬ 
sideratum therefore concerning these animals has been 
a knowledge of their pedal skeleton, and it is precisely 
that which the present memoir makes good Moreover, 
the fact that while the living Diprotodon* M ami pi alia, with 
the exception of the South American Coenoisstt^ are all 
Australian, recent exploration in the fossiliferous beds 
of Patagonia has, according to Moreno (if Nature, 
vol lx. p 396), revealed the presence of remains, if not of 
the genus Diprotodon itself, of near allies, invests both this 
genus and the present memoir with a very special interest, 
as involving the question of former inter-relationship 
between the great continents, now a burning topic of 
the times 

The material, as already stated, was discovered in 
a state unfit for preservation and removal, and Mr 
Zietz, who has been chiefly concerned in its transport 
and subsequent treatment, by judiciobs use of glue and 
isinglass, has succeeded in so successfully preventing 
its disintegration, that Dr Stirling was enabled to bring 
with him in 1897 for exhibition before the Zoological 
Society some bones of the large extintt bird Genyom/s 
which they had then just described , and those who were 
so fortunate as to see them will recall their condition as 
a triumph for the pteparateur's art Sdme idea of the 
additional difficulties which had to be overcome, and of 
the tax on the patience and endurance of the authors in 
the field, may be formed from the description they give of 
a “ Diprotodont skull mass," which, dried and prepared, 
with its matrix, weighed dose upon a~cwt, and from the 
fact that when their booty was packed ready for trans¬ 
port their Camels would start operations by getting 
“bogged to their bellies in crossing the strip of lake- 
surface which intervened between the working camp 
and the nearest solid land, unloading being a necessity, 
before extrication M and resumption of the 200 mile tramp 
which lay beyond 

These difficulties overcome, five years 1 continuous 
work has tfftbfed the authors to make known their re¬ 
sults, and so tOUKwUnt are these esteemed by the Royal 
Society of Soup Australia that they have founded a 
special sene#' ir memoirs {of which that under review 
is the first) fit their publication as ifie materials are 
worked out, 

Dealing, 4 tf*t« with synonymy, the authors, in a pre¬ 
liminary sfltfsmnnl concerning dental characters, aamit 
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Owen’s A australis , and incline to the belief that Hux¬ 
ley’s A minor may be identical with their smallerxpedes, 
while, concerning a probable third specie^ somewhat 
larger than this, they reserve fuller consideration for * 
future memoir Owen's D Bsnmettii is dismissed with 
a passing comment « 

The main portion of the memoir is devoted to a de¬ 
scription of the pedal skeleton, fourteen examples having 
an all been obtained The figures and descriptions are 
based upon dissociated remains, no single member having 
been found, wholly complete in itself The bones of the 
right side are for both fore and hind limbs,each delineated 
as a whole in one plate, as here reproduced except for 
a slight modification in the lettering, the remaining six 
teen plates being devoted to the representation of in¬ 
dividual bones in aspects necessary for their full study, 
as described in detail in the text 
Concerning the fore-foot (Fig i), the authors state that 
the radius completely crosses the ulna, and that there Is a 
special radio ulnar articulation formed, to admit of supi¬ 
nation. Typically marsupial are the relationships of tne 



Fig 1 — Di/rot&(*n mmtlrnlh ifcataon of H|k fcwi4yoi, doraal upect, 
i natural tin 


pisciform (p.) and cuneiform {cn ), which are missive, 
and together furnish a deep concavity for the ulnar 
condyle Trapezium (tm ), trapezoid (/&), mag mini tag), 
and unciform (s/m) are all present Interest chiefly 
centres for the fore-limb in the identification of the pre- 
axial proximal carpal element (sc ) (regarded by Owen 
as a tcspbo-htoar) as the scaphoid, the term “scaphoid 
sesamoid" being applied to a small bone which (ss) 
flanks its lower free border with which it is apparently 
in articulation. Concerning this our authors are very 
brief; but we venture to think that, in view of the recent 
researches of Pfltzner and Forsyth-Major, the validity 
of their interpretation may be open to doubt; and we 
would recommend to their consideration Embry’s memoir 
on the development of the marsupial fimb-skekten (in 
Semon’s h Forschungsreise’*)—the best piece of work 
an the subject during recent years. 

Both fore- and hind-limbs are pentadactyle, the digits 
of all five m front and of all nut the hallux behind 
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tertnmatmi in ungual phalanges. Passing to the hind 
afythe most superficial glance at once proclaims 
it a marsupial limb* begotten, a$ Huxley has so strongly 
argued for that of the order (in which he has been 
recently supported by Dollo), of an arboreal type The fix¬ 
ation of the sole remaining element of the hallux (1) in ex¬ 
treme abduction, the slenderness of the digits 2-3, sugges¬ 
tive at first sight of syndactyly, are among its most con 
tptcuoos features , indeed, dur authors belie\e the latteT 
process to have involved even the fourth digit as well, 
out of this we do not see the proof The immense pro¬ 
portions of the calcaneum (ca ), and the surmounting of 
this by the astragalus (rw) which alone furnishes the 
ankle joint, are conspicuous features of this very remark¬ 
able hmb , but that which is most striking is the enormous 
expansion of the fifth metatarsal (5) to an extent un¬ 
paralleled by any other known marsupial form, that 
element being so modified as to furnish a base of support 
for the outer border of the limb Diprctodon is 
further unique among all known marsupials for the like 



F ia , *k«l«Km of right hind foot, dorul mmci, 

iutttntl MM 

modification of its corresponding metacarpal (5, Fig i) 
As concerning the bind-limb, the inward and upward 
enlargement of the havicular (nv ), which the element 
termed by the authors entocuneiform (ms. en ) is seen 
to have also undergone, would seem to us to suggest a 
similar supporting function for the inner border of the 
limb* and to explain the presence of only the tarsal 
element H)f the hallux (1) in its greatly developed form— 
that bone and the inner lobe of the navicular being 
apparently together specialised for purposes of support 
And we ate led to surmise that in tins there may lie the 
cine to t)ie * reduction of the middle digits, rather than 
nx a supposed syndactyly 

Considerable interest attaches to the discovery of an 
ostrigptmmi wedged » between the tibia and fibula and 
!£? « “ unfortunate that our authors term 

ms toe os pyramtdale,” apparently by comparison with 
*• 1 ■PW nM ^ e ^ ,, discovered by Owen in the Wombat, 
to which they do not however allude. To it the comment 
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we have made on the “scaphoid sesamoid” may equally 
be applied. But two cuneiforms are described as 
separate elements in the text and indicated m the plates, 
labelled ecto- and ento cuneiform respectively, thus lead¬ 
ing to the supposition that the meso-cuneiform may be 
absent The authors, however, point to details which 
justify their regarding the Utter bone as a compound 
(as indicated m our revised lettering) of the ento- and 
meso-cuneiform, in itself a unique feature of the genus , 
and it is a great pity that this is not rendered evident on 
the pUtes, in which the lettering indicative of the ento- 
is placed on the meso cuneiform, to an utter confusion 
of ideas 

Beyond this we have no remarks which are critical, 
and we reserve comment on the authors 1 views concern¬ 
ing the position of the genus in the marsupial senes until 
their later memoirs appear Certain it is that the pos¬ 
session of these magnificent remains will render the 
South Australian Museum famous, in the manner that the 
^Munich Museum is for its Pterodactyles, the Brussels for 
its Iguanodons and Mosasaurs, the Yale for its Ungulates 
and Toothed Birds , and we consider it incumbent on the 
authors, having so successfully overcome the difficulties 
of transport and preservation, that they will dose their 
senes of memoirs on Diprctodon with a careful recon 
structionAl drawing of the entire skeleton, and render it 
possible, in the interests of science, for others to obtain a 
corresponding papier machi* restoration, as has been so 
successfully done with Marsh’s Dinocerata, or a cast, as 
with Dollo’s Iguanodons 

Upon the acquisition of these treasures our Australian 
confreres are to be congratulated , and it is opportune to 
point out that the event marks but one of a senes of 
recent great advances m our knowledge of the 
unexplored Interior of that continent, in which Prof 
Stirling has played a not unimportant part Chief 
among those, however, whose names will live in the 
annals of later Central Australian investigation is his co¬ 
explorer, Prof Baldwin Spencer, of Melbourne Of hia 
scientific attainments and enterprise, as exhibited in his 
conduct of and contributions to the Horn Expedition, 
and his recently published book in conjunction with Mr 
Gillen on the Arunu Tribes, no praise can be too high 
Not content with this, he has recently accepted office, in 
succession to the late Sir W M’Coy, as Director of the 
Melbourne Museum , and in so doing, to his brilliant 
reputation as a teacher, scientific investigator and ex¬ 
plorer, he has added fame as a Museum Curator, for, fired 
1 by a whole-souled enthusiasm which has characterised his 
previous acts, he has foregone remuneration and taken 
office as Hon Director, in order that the money available 
may be applied to bettering the position of the assistant 
he found in charge, and the providing of additional aid in 
the momentous task of reorganisation upon which he has 
resolved. He thus becomes at once a Trustee and Hon 
Director, and using his influence with the Government, 
he has already obtained a grant of 13,000/ for building 
purposes, and has m course of construction a spacious 
hall of some 150 + iro feet in area The collections, 
neb both m materials and literature, have been found to 
include three of du Chaillu's ongmal adult gorillas, an 
entire Nut or produdus y a vei y fine Aepyornts egg, a 
good senes of Antelopes, and a ninety foot Whale’s 
Skeleton Already a considerable rearrangement has 
been effected , a group of giraffes, a case of lyre birds 
with nest and dancing ground, another of megapodes, of 
albatross with the parent on a genuine nest, all 
mounted after the fashion of the exhibits in our own 
Natural History Museum (amidst natural surroundings, 
as was first done for birds in the famous Booth collection 
at Brighton), are examples foreshadowing a complete 
transformation, under which a geographical arrange¬ 
ment will give place to a zoological and more scien¬ 
tific. The cases are, however, lacking in Australian 
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materials These Prof Spencer intends to secure with 
all possible speed, and to that end be is already lay¬ 
ing plans for renewed exploration of the Bush and the 
Intenor It is his intention to make the museum at 
once a thoroughly representative Australian Collection 
and a great Educational Institute In this he has a 
labour of years , and that he will succeed we have not the 
slightest doubt, for pluck, endurance, far sightedness and 
enthusiasm are in him unusually combined 
1 he work of the Sydney Museum has rapidly deve¬ 
loped in interest and importance during recent years , 
the introduction of 14 new blood ” there, as more recently 
at Adelaide and now at Melbourne, has brought to bear 
upon the investigation of the indigenous fauna and the 
natural resources of the country, now so largely d> ing 
out, a body of earnest students intent on work while 
yet it is not too late The present memoir, wliirh is 
nn outcome of this movement, may thus be regarded 
as a sign of the tunes , and we sincerely hope that those 
which are to follow will be pushed forward with all 
possible speed, it being now five years since the disco>ery 
of the remains of which it treats was announced 


FLOATING SI ONES 

D URING my recent visit to South-West Patagonia, in 
1899, for excavations in the remarkable Glosso- 
thenum or Neomylodon Cave near the farm Puerto 
Consuelo or Eberhardt, I made, with my fellow traveller, 
Dr O Borge, the following curious observation Whilst 
rowing in the long and narrow channel of Ultima 
Esperansa, to study the plankton, we observed* when the 


fragments had a mean weight of 03 gram. The 
fragments contain no air cavities perceptible to the 
unaided eye They must, therefore, not be confounded 
with the volcanic ejections (and perhaps slags from 
meteors) with its numerous air cavities which are often 
found drifting on the surface of the ocean. 

The following consideration will help to explain the 
apparently paradoxical fact that stone fragments of a 
specific gravity of a 71 and a weight up to 08 gram havq 
been observed floating on a fluid of a specific gravity 
of 1 005 On examining the floating stones one roula 
discern small gaseous bubbles attached to the under 
surface of them, and at the shore stones can be seen on 
the very fringe of the beach which are just beginning to 
float lightened by gaseous bubbles Unfortunately, 1 had 
not occasion to investigate the conditions more closely* 
as I was busy with other researches , neither had 1 any 
Apparatus at my disposal for the collection of the gas that 
had accumulated under the stones It is probable that 
the stones were not only provided with gas bubbles* 
which can be perceived by the eye, but that they were 
surrounded by an envelope of gas supported by an in¬ 
significant coating of algie, of which the stones are sur¬ 
rounded At least, traces of diatoms and algae are 
discernible on the stones after drying The greasy 
surface of the mineral of which the floating stones con¬ 
sisted also prevented the water from adhering to them, 
and caused the stones to be surrounded with a concave 
meniscus, which naturally may have contributed to, and 
perhaps was the main cause of. their floating, which some 
times was further facilitated by a patelliform shape of 
some of the bigger atones. 

The observed phenomenon is not without some geo¬ 
logical interest In the described 
manner a considerable transport of 
solid matter takes place, not only 
in the narrow Patagomal channel, 
but no doubt also at several * other 
shores of the ocean v %nd new 
Strata will be built up possibly en¬ 
closing mixture of remains from far 
distant geological periods. 

ERLAND NORDKRSKIOlO 


DR ELLIOTT COUES 

B Y the death, on Christmas Day, 
of Dr Elliott Coues, America 
loses one of its leading ornitho¬ 
logists , indeed, we may say, with¬ 
out disparagement of others, tne most 
prominent since Spencer Baird was 
taken from us. Bom in 184a, at 
Portsmouth, m New Hampshire,and 
graduating in the Columbian University, Coues entered 
the medical service of the United States Army in 1862, 
receiving the brevet rank of Captain for his conduct 
during the war, after which he hela several appointments 
of various kinds, and especially one in Arizona, which 
gave him the opportunity of indulging his inborn taste for 
natural history Subsequently he held m succession the 
posts of Professor of Zoology in the University of Nor¬ 
wich in the State of Vermont, of Anatomy m the National 
Medical College at Washington, and of Biology in the 
Virginia Agricultural College, besides being, in the in¬ 
terim, surgeon and naturalist to the United States 
Northern Boundary Commission, and from 1876 to 1880 
secretary and naturalist to the United States Geological 
and Geographical Survey of the Territories. The duties 
of these different offices seem only to have stimulated 
his efforts, and the number of bts zoological papers con¬ 
tributed to various scientific journals would alone accord 
him a high place , but, apart from them, hu H Birds of 
the North-west,” his 11 Fur bearing Animals, 1 * and 14 Birds 



Fragment* of title found flo&tinf upon tbe tctturftc« tt S W raingonla. 


sea was calm or only agitated by a slight swell, small 
fragments of slate which floated upon the surface packed 
together in larger or smaller clusters They drove 
hither and thither in the neighbourhood of the shore, 
until they were driven away by the strong current which 
at intervals swept forward in the channel The quantity 
was considerable, for instance, 700 of them were 
obtained at one cast of the net in a few minutes. The 
stones had evidently drifted out from the beach, which 
consisted mainly of similar stone fragments washed off 
from the cliffs composed of a bituminous mesozoic slate 
The surface of the stones was dry, and they sank 
immediatelyHfrheh it became wet by touching or by the 
movement of the swelL 

The slate fragments collected on the sea-surface had a 
specific gravity of 2 71 The specific gravity of the water 
in the channel was only 1 0049 at a temperature of 15° C 
(59° F) The largest stone which 1 obtained from the 
surface (pictured in natural size on the accompanying 
uncotype} weighed 0*8 gram Twenty of the smaller 
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of the Colorado Volley/* to ny nothing of his 41 Key to 
North American Birds ”—of which a third edition was 
announced for the ensuing spring—and his “Omitbo* 
logical Bibliography," each a model of accurate work, 
prodajm him to have been far in advance of any 
other contemporary of his own country, or indeed 
of many others, in the summer of 1884 Dr Coues 
visited England, to the great satisfaction of Bntish 
ornithologists, to most of whom he had been only known 
by name, for thus his attractive personality attached 
to him many warm friends. After taking a considerable 
share in the publication of the 11 Century Dictionary/’ of 
which he was the Natural History editor, he latterly 
turned his attention to some of the earlier geographical 
explorations of his own country, and we owe to him 
admirable editions of the “ Travels ” of Lewis and Clark, 
and of General Bike 

Last summer Dr Coues revisited Arizona, intent on 
ethnological researches, but found a camp life at the 
elevation of 7000 feet too much for his powers. Return- 
ing to Washington in the autumn, distressing symptoms 
of a serious ailment soon began to show themselves, and 
in a touching letter to an English friend, wntten at the 
end of November, he announced that the only hope for 
the prolongation of his life lay in the success of a very 
formidable surgical operation which he was about to 
undergo in the Johns Hopkins Hospital at Baltimore. 
The last mail brought the sad news of its failure, and 
the ornithologists of Britain will assuredly condole with 
those of North America in the loss of the most accom¬ 
plished of their brethren A. N 


NOTES. 

In calling attention to the article in another column concern¬ 
ing the future representation of the London University in 
Parliament, we may state that there is a very widely expressed 
feeling that such representation, being a matter of national 
concern, should be considered from an absolutely non political 
standpoint A strong feeling has been expressed in many 
quarters that if the representative of the University be not a 
man of European distinction, a great opportunity will have been 
lost. Among those thought of from this point of view is a dia 
dnguuhcd office bearer of the Royal Society We trust that if 
he has been asked to serve in such a cause, he will not refuse to 
come to the assistance of those who are working to promote it 

Props. Darboux and Moissan have been nominated to 
represent the Pans Academy of Sciences at the forthcoming 
celebration of the second centenary of the Berlin Academy of 
Sciences. 

The Council of the Royal Astronomical Society have 
awarded the Society’s gold medal for this year to M Foincarl, 
for his researches in celestial mechanics 

The Municipal Council of Paris have adopted a proposal 
by M Dali, to light the place de la Concorde with acetylene 
gas daring the forthcoming Exhibition 

The Geological Society has this year awarded its medals and 
funds as followsThe Wollaston medal to Prof G K. 
Gilbert, of Washington ; the Murchison medal to Baron A E 
Nordenskiold, erf Stockholm; the Lyell medal to Mr J E 
Mart, of Cambridge, the Wollaston fond to Mr G T Prior , 
the Murchison fond to Mr A. Vaughan Jennings 1 the Lyell 
food td Miss G. L. Elies t and the Barlow Jameson fond to Mr 
G. C Crick and Prof T T Groom 

Thc annual congress and exhibition of the Sanitary Institute 
will be held at Nottingham about the end of August 

The annual general meeting of the Institution ot Mechanical 
Engineers wilt be held on Friday, January 46 
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The Royal Bavarian Academy of Sciences has conferred upon 
Herr Eugen Wolf, the explorer, its large gold medal for services 
rendered to science . 

The St Petersburg correspondent of the Tortus announces 
that a special separate department has been created in the 
Russian Council of State, to be called the “ Section of Industry, 
Science and Trade ’’ Under the head of Science, it is intended 
that this new department shall help to direct the advance of 
national education, a subject which, in connection with the 
economical development of Russia, is now beginning to obtain 
the powerfol support so much needed 

We learn with regret from Prof H H Giglioli that Mr 
John Bernard Stallo, of Cincinnati, USA, died at Florence on 
January 6, in his seventy sixth year Judge Stallo, as he was 
usually called, was well known as a philosopher, mathemati¬ 
cian and physicist * he was, during President Cleveland’s first 
term of office, Ambassador of the United States at Rome. Since 
then he had lived in Florence amidst his books, taking to the 
very last a keen interest m the progress of science. Prof 
Mack's last book is dedicated to him 

We learn from Seierut that Prof E B Wilson, of Columbia 
University, has been elected president of the American Society 
of Naturalists, m succession to Prof W G Farlow,of Harvard 
University, and Dr William McMurtne, of New York City, 
has been elected president of the American Chemical Society, 
in succession to Prof Edward Morley 

Sir William MacCormac is contributing to the Lined 
some valuable notes on the treatment of the wounded at the 
seat of war, and the wounds produced by modern bullets. He 
is particularly well qualified to express an opinion on the 
seventy of bullet wounds, for he had excellent opportunities of 
observing the lesions resulting from bullets during the Franco- 
Prussun wv, and he states that in most cases the damage done 
by the modern bullet, especially by the Mauser, cannot be com¬ 
pared in seventy with fbat inflicted by the needle-gun or the 
ChassepAt. His articles put medical men in the possession of 
much Information not hitherto available, and constitute a real 
contribution to scientific knowledge. 

Several correspondents have sent descriptions of solar halos 
and parhelia observed from various parts of Sussex and Surrey 
on Thursday last, January if, between 930 and 11 30 a.m 
Judging from the particulars communicated to us, what was seen 
was a typical exhibition of this meteorological phenomenon, 
which is not unfrequent in these latitudes, though it it rarely so 
well defined as it was on Thursday The halos consisted of 
(1) a firit bow concentric with the sun, red within, blue or 
green without, and having an angular radius of si" or aa*, 
(a) a second circle or halo, similar to the first, but at twice 
the angular distance from the sun, (3) two inverted arches 
touching the two concentric halos, blue or green on the 
concave side, and red on the convex, (4) bright patches or 
mock suns on the same level as the sun, and apparently lying on 
the halos. The sky, except near the honion, was cloudless 
but misty, the sun being faintly visible. This is the usual con¬ 
dition for the formation of halos, which are produced *by the 
reflection and refraction of the sun's rays by the minute ice 
crystals which constitute cirro-stratus clouds. A writer from 
New Shoreham, Sussex, remarks that the mock suns are there 
called M sun hounds/' and in Kent 11 sun dogs ” 

From a recent issue of the Twut we learn of a brilliant day¬ 
light meteor which was seen by several observers on the after¬ 
noon of January 9. Mr H.H F Bouvene, writing from Glynde 
Place, Lewes, remarks 41 Whilst shooting here to day I saw a 
brilliant meteor, which started from near the moon, that was 
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quite bright at the time , it travelled for a short distance towards 
the north east, and left a marvellously luminous path of white 
light The time of its appearance was as near a 55 p.m as 
possible I never heard of such a thing being seen in broad 
daylight/’ Another observer writes “At 2 55, m brilliant 
sunlight, a remarkable meteor was seen by a party of five from 
Reigate Heath Golf Ground Tbe course of the meteor was 
south to north, and It traversed a considerable portion of the 
heavens. In appearance it resembled a kite with a tail of a 
luminous white colour It was visible for about a second ” 
From the Drive, Brighton, the Rev R. Hudson writes with re 
sped to the same meteor 11 The colour was brilliant white, bke 
an incandescent gas light There was a nucleus and tail of con 
nklerable length The altitude was about half that o( the moon, 
which was visible at the same time The sky was cloudless and 
blue, and the sun was shining brightly The general effect was 
that of the falling stick of a rocket, and, indeed, my first im¬ 
pression was that it was a peculiar daylight rocket, but a 
moment’s consideration of the direction of flight convinced me 
that it was a very remarkable meLeor ” 

The Saentifie Amentan states that the American Museum 
of Natural History lias acquired, through the generosity of 
President Jesup, the second half of the Cope collection of 
fishes, amphibians and reptiles brought from Kansas, Colorado, 
Wyoming, Montana and other sections of the West between 
the years 1867 and 1896 In 1895 the first part of this 
collection was presented to the Museum by the trustees, so that 
now the entire life work of the late Prof Cope will be per 
mancntly represented there The proceeds of the laJe of the 
collection will form an endowment fund for a professorship of 
natural science in Philadelphia. 

All the vertebrate collections of the hue Prof O C, Marsh, 
belonging to the U S Government have been transferred from 
New Haven, Conn , to the US National Museum at Wash 
ington Such material as may be necessary will be used for 
study and illustration in the completion of the monographs that 
were In course of preparation by Prof, Marsh at the time of his 
death The actual number of specimens represented in this 
collection cannot yet be stated They range in sue from minute 
teeth of fossil mammals to individual specimens weighing from 
500 to 2000 pounds each The collections are rich in large 
Dinomuna, especially in examples of Tncemtofs and Siego 
samrus % while the series of Titanotherlum skulls is one of the 
licit, if not the best, in existence It contains fifty or more 
complete examples cleaned, and a number in the rough, besides 
many hundreds of bones. Among the specimens transferred 
are the types of forty or more species, including Dinosaurs, and 
Jurassic, Cretaceous and Tertiary mammals The value of the 
entire collection is estimated at over 150,000 dollars. Refer¬ 
ring to the transference, Prof S P Langley remarki that the 
addition of this immense collection of most important American 
fossil remains to the treasures already assembled m the National 
Museum will afford the greatest satisfaction to all worken in 
the field of palaeontology both at home and abroad 

An account of certain preliminary experiments conducted 
with She view of establishing communication by wireless 
telegraphy between Chamoumx and the summit of Mont Blanc 
has been detailed before the French Physical Society by MM 
lion and Louis Lecarme, and is summarised in No 140 of the 
Bulletin of the Society The experiments were conducted last 
August Tbe*$bief difficulties from the point of view of the 
propagation of Hertzian waves were (1) the difference of altitude 
of 3450 metres between the two stations, with a consequent 
considerable difference of potential between the two masts, (2) 
the influence of cloud foyers more than 200 metres thick In bad 
weather, these clouds often consisting of snow in a dense state 
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of condensation ; (3) the intense electnc phenomena which 
frequently occur at high altitudes f (4) the two earthed wires 
whose extremities in this case could not be regarded as at a 
common zero potential owing to the thick coating of ice and 
hard snow covering-the upper part of the mountain, whoae high 
resistance might cause a considerable difference of potential 
between the “ earth ’’ of the summit and of Cbamounis The 
transmitting apparatus at Chamounix consisted of a coil giving 
an 18 cm spark and a Hertzian oscillator, the balls were 2 cm 
apart for giving the best results. The manipulator sent the 
current from a dynamo of 50 volts through the primary of the 
coil,and an “antenna” 25 metres long concentrated (he waves. 
The receiver, situated at the Vallot observatory 4350 metres In 
altitude, was 12 kilometres distant as the crow flies, and 
consisted of a Branly radioconductor The experiments were 
carried on for six days, and gave satisfactory results, but the 
three phase currents employed in the electric lighting installs 
ation at Chamounix entirely stopped all communication MM 
Lecarme, however, propose to make use of these currents in 
future experiments. 

Attention has already been called in these columns to the 
syitem of electrical and magnetic units advocated by Dr Front 
Kerntler In his paper “ Die Unitat des absoluten Maats 
Systems. ” (Budapest, 1899) An account of the Kerntler 
system is now given by Prof Rinaldo Ferrlni, who, writing in 
the Renduonti del R Iitituto f^mbanh t expresses himself as 
distinctly in its favour 

The established system of electrical units has been subjected 
to analysis and criticism by Prof J A Fleming, FKS, in 
recent issues of the Eietirtc**** and the concluding article of 
the series appears in the current number Prof. Fleming does 
not definitely advocate any particular system, but he gives the 
outlines of s scheme of units which merits consideration both 
from theoretical and practical points of view In conclusion, 
he remarks “ Those who have experience In teaching will 
agree that a clear view of the fundamental facts and statements 
11 essential if the student is to make any satisfactory progress 
in handling advanced problems and ideas. In the class-room, 
no less than in the workshop, every one concerned with electro* 
magnetic phenomena needs exact conceptions and not confused 
ideas of first principles. Experience shows that our present 
system of umtation and our existing terminology In describing 
electric and magnetic effects are not well adapted to facilitate 
this clearness. We may then ask Should not the entrance 
into the twentieth century be Inaugurated by some attempt ic 
organise, simplify, and render more symmetrical the language 
and symbols in which are described the phenomena of elec 
triuty and magnetism, with the object of making calculation 
more easy and thought more precise ?” 

The Pilot chart of the North Atlantic Ocean, issued by the 
Hydrographic Office of Washington, for January contains, in 
addition to the usual useful information, a sub-chart showing 
the average tracks of 121 January storms over the North 
Atlantic during the ten yeir period of 1889-9S. The chart 
shows that the region of'maximum storm frequency for that 
month lies to the north of the steamship routes, m a belt ex 
tending north eastward from Nova Scotia and Newfoundland 
across the Atfontk Some of these storms are the most severe, 
the largest in area and the longest in duration, and ma y be 
traced entirely across the ocean, while others disappear to the 
northward The storms are divided into aloe daises, according 
to the regions In which they first appeared. 

The Central Meteorological Observatory Of Moncalieri has 
published VoL II of the Annuarw item* for the year 1900 (398 
pages) The work contains a Urge amount of useful information, 
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including articles and memoirs on rariou interesting subjects by 
Italian men of science, and notices of seven! prominent Italian 
meteorologists. The work also includes valuable bibliographical 
notices (1) of recent publications and of articles which have 
appeared in scientific periodicals both in Italy and other 
countries | and (a) references to the works of several deceased 
Italian meteorologists. 

British agriculturists are slowly waking up to the ad van 
lifts of scientific methods of dealing with diseases of crops. Dr 
J A. Voelcker, consulting chemist to the Royal Agricultural 
Society, reports in the Journal of the Society that the use of 
11 blue vitriol” (sulphate of copper) for agricultural purposes 
has been considerably extended of late. It has lung been em 
ployed, either alone or in different preparations of which it 
formed a constituent part, as a dressing for seed wheat But of 
later years the spraying of the potato crop with 11 Bornlhe 
Bordelaise" mixture, to guard against potato disease, has 
become more general ; and quite lately a further employment of 
sulphate of copper has been brought to the front in the spraying 
of corn and other crops infested with charlock, a solution of this 
salt being used, apparently with good result, for the purpose 
Dr Voelcker has found that the sulphate of copper supplied to 
farmers is frequently adulterated with sulphate of iron. He 
points out that the two things do not serve the same purposes 
agriculturally , for, while sulphate of copper has undoubtedly 
great value for grain dressing preparatory to sowing, potato 
spraying, and charlock destruction, sulphate of iron is practie 
ally useless 

Two papers on the puufication of waste in water frpm manu 
factories were read before the Institution of Civil Engineers on 
January 9. One of the authors, Mr R A Tatton, gave a 
detailed description of the works at three manufactories where 
the trade waste is efficiently treated In one of these, where the 
pcocem>of ordinary bleaching, dyeing and finishing is earned on, 
the works for purifying the trade waste consists of precipitation 
tanks and filters, sludge tanks, presses, &c The volume of 
water at times amounts to 500,000 gallons per day, it is treated 
with lime and 41 iron alum ” and settled in tanks In which most 
of the suspended solids are intercepted , from these tanks the 
water is pumped to a second series of tanks for further pre¬ 
cipitation, and the clear liquor is finally passed through cinder 
filters to the stream In the works of a large firm of woollen 
manufacturers, dyers and finishers, the trade waste is pumped 
into a series of three tanks, in which the solids are precipitated by 
lime and ferric chloride, the clear liquor passing forward through 
a second senes of tanka and filters into the stream, the sludge 
is discharged on to fitters composed of cocnanut malting, and 
after it has dried sufficiently, it is pressed and the oil extracted. 
The dye water from the mill, to which is added the clear 
liquor from the grease tanks when they are being drawn off for 
cleaning, is settled in a series of tanks and filtered The 
volume of water dealt with is 180,000 gallons per day In 
another firm, carrying on the processes of calico printing, dyeing 
and bleaching, the pollution is caused by alisanne, logwood and 
other dyes, soap, starch, &c The total volume of the trade 
waste amounts to about 70,000 gallons per day j the water from 
the various departments is collected to a well, whence It is 
pumped to the purification works, which consist of a central 
settling tank end two precipitation tanks used alternately, 
iron alum Is used as precipitant The sludge is drawn from 
the settling and precipitation tanks into a well and Is thence 
pumped to a sludge-drying area. The water from the pre 
dpaatkm tanks Is finally filtered through fine ashes. 

The mineral resources of Vancouver and adjacent* islands, 
British Columbia, are dealt with by Mr W, M Brewer ( Tranz 
Inst Mining Eng, 1899). Gold, iron ore (magnetite) and 
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coal are chiefly referred to The author considers that the 
possibilities of Vancouver Island as a mineral producing region 
are very promising The climate is temperate, and there are 
numerous deep-water harbours. There la, however, at present 
a lack of waggon roads and good trails from the coast to the 
interior 

The mineral wealth of Zoutpansberg forms the subject of 
an article by Mr Douglas S S Stouart (Tram Inst 
Mining Eng , 1899). The district of Zoutpansberg (Salt pan 
Mountain) lies in the northern part of the Transvaal, and 
comprises about 25,000 square miles, of which proclaimed 
gold fields cover 3500 square miles. The author now gives 
special attention to the gold bearing reefs in the strata of the 
Murchison range , these extend seventy miles, and have an 
average width of four miles. The uldest rocks, known as the 
Letaba and Murchison range schists, are considered to be of 
pre Cambrian age The senes has been tilted into an almost 
vertical position, and it includes various schists and quartzites, 
granites and gneisses, which are penetrated by dykes of taum. 
igneous rock Numerous richly auriferous veins occur among 
the schists. Auriferous banket, yielding 5 to 15 dwu per 
ton, occurs at the base of the Drakensberg scries—a group 
of sandstones, quartzites and conglomerates, which rest un 
conformably on the older rocks The paper is illustrated liy 
map, sections and pictorial views 

The At Utekrtft der Gncllsihajl fur R kundt zu her It n con 
tains a paper on the desert of Atacama, by L Darapsk), wiih 
a new map of the region The main features of ihe topography 
are described and illustrated by photographs, and some analjsci 
of therwateirof thermal springs and salt marshes are gnen 

In the new number of bpclunca % M b A. Martel gms a 
summary of the result* of recent observation* on the move 
ments of water under glacier ice 1 he paper consists for the 
most part of a correspondence between the author and Prof 
Forel, especially concerning experiments in 1 racing the move¬ 
ments of underground waters by coloration wuh fluorescein 

Bk< inninc. with the number for the last week of November, 
DitNatur publishes a senes of articles on ihe Antarctic regions 
and Antarctic voyages, translated from a paper by Axel Ohlen 
in Ym*r t b> A Lorenzen The detailed account given ol the 
history of Antarctic discovery is of special interest at the 
present lime 

Prof W M Davis, of Harvard University, contributes a 
valuable note on M A bault Cliff in the Lepim Mountains" to 
the December BolUtitno dill* Socuta Geografica Italian a, lllus 
trated by a number of excellent photographs. The note is 
transited by br M Psaanui, who adds some bibliographical 
paragraphs, and expresses the hope that the study of geo 
morphology may receive more attention from Italian geo 
graphers 

Besides the usual meteorological notes, the new number of 
the MiUkttlnngen van Forsekungsrttsemfen and GthhrtcH art* 
din demist kin SchuUgibuitn contains an interesting paper on 
Lhe native methods of extracting and manufacturing iron in 
Togoland Diagrams of different forms of furnace are given, 
and a vocabulary of technical terms in various dialects. 

The publication of tfie scientific results of the Norwegian 
North Polar expedition (1893-1896), edited by Dr Nansen, 
will be commented almost immediately by Messrs. Longmans, 
Green and Co The whole work is estimated to form five or 
six quarto volumes, which it is hoped will be completed in the 
course of about two yean \ It will be issued in the English 
language only 
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An earthquake Investigation Committee was instituted by 
the Japanese Government in 1893, for the collection of facts 
relating to earthquakes in Japan The work was at first super 
intended by the late Prof S Sekiya, and, since his death, in 
January 1895, has been carried on by Mr M Tayama It is 
now approaching completion, and, In the meantime, Prof Omon 
has issued a catalogue which will serve as an index to the future 
report of the Committee {Journal of the College of Science, 
Imperial University, Tokio, vol xi Part 4) This has been 
compiled from 447 different kinds of Japanese histones and 
chronicles, and gives the dates, districts and intensities of 1898 
earthquakes between the years 416 and 1867 The catalogue is 
followed by a moat valuable discussion of its contents by Prof 
Omori, in which he considers the distribution of the earthquakes 
In time and space. The total number of destructive earthquakes 
is aso, but, as the early annals are incomplete, it Beems likely 
that one part or other of Japan will be visited by a destructive 
earthquake once in about two and a half years. While they 
sometimes happen singly, they tend to recur in groups during 
epochs of maximum frequency, which happen on an average 
once in every thirteen or fourteen years. If the shocks are 
counted during consecutive half centuries, the destructive and 
the small shocks have their maxima and minima at nearly ihe 
same epochs. But when examined in detail this is not the case. 
For instance, destructive shocks are most numerous during the 
months of July and August, while the ordinary shocks are least 
frequent at about the same time. The explanation which Prof 
Omon suggests for this reversal is that the constant recurrence 
of small earthquakes maintains the region concerned in a normal 
or safe condition, thereby preventing any abnormal accumula¬ 
tion of stress In the earth’s crust. Again, dividiig the destruc 
tive earthquakes into local and non local, according as the 
damage caused by them was confined to one province or dlstri 
bated over several, it appears that the provinces on the concave 
or Japan Sea side of the group of islands were disturbed almost 
wholly by local shocks, while those on the convex or Pacific 
side were often disturbed by great non local ones, the origins of 
which were situated beneath the ocean, and sometimes caused 
fearful sea waves. 

MlNUTH, neatly worked flint implements have recently been 
found in great numbers in East Lancashire and South York 
shire. Mr R A. Gaily describes In The Rthquary ami Ulus 
traied Archaeologist (vol vl, 1900, p 15) how he has found 
many hundreds of these 11 Pigmy flint implements, 1 ’ as he terms 
them Others have been found in vanoui parts of England, 
but not so abundantly as in Yorkshire, but that may be owing 
to their having been overlooked The) appear to be alwmys 
associated with rough Neolithic Implements, but there was a total 
ataence of polished implements Mr Gatty figures some of 
these interesting objects, and places side by aide figures of 
41 pigmy flints" from Indian caves and from the surface of the 
ground at Hoxton Roberts (Yorks.), the forma are apparently 
identical Similar tools have been met with m France and 
Belgium. 

Two Neolithic graves in the neighbourhood of Worms are 
figured in DU Umstkan (Tom 11L, p 1043) In the man’s 
grave were found stone implements and pottery, the latter is 
also figured , and in the woman's grave was a food pounder 

Herr E Lkm Hermann reprints, from the Proceedings of 
the Natural nistory Society of Bremen, an account of the 
Plankton aig«e(Including reridimeie) collected in Prof Schaulns 
land’s expedition to the Pacific In 1896-1897 The general 
features of the Plankton flora of the Pacific (Wean are discussed, 
and four new genera of Schnophycecc are described— Coelo- 
sphacricpsts, Chettdrocystis, Hatiarachnc, and Kalagnymmu — 
as well aa a number of new species and forms. 
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Mr M A Cari kton publishes, in the form of a report to 
the U S Department of Agriculture (Division of Vegetable 
Physiology and Pathology, Bulletin No 16), an exhaustive 
paper on the Cereal Rusts of the United States. He finds six, 
or probably seven, distinct rusts affecting the cereal crops, of 
which by far the most destructive are the 11 black stem rusts” 
of wheat and oats, Puccmta gramma Tritui and P gram bits 
A venae The Injury to the crops by these fungi la on an 
enormous scale The report goes into details respecting the 
varieties of the cereals best able to resist the parasites, and the 
best means of warding off their attacks. It Is illustrated by 
several very well executed coloured plates 

With the exception of two papers by Dr O Finsch on 
birds, the latest issue of the Notts from the Leyden Museum is 
devoted to invertebrates. Perhaps the most generally inter¬ 
esting contribution is one by Dr J G de Man on the crabs 
collected by the Dutch Scientific Expedition to Central Borneo , 
the materials obtained showing, aa in the case of the crayfish 
previously described, how extremely imperfect was our know 
ledge of the carcinological fauna of the country Out of a total 
of fifteen species collected, of which all but one were land or 
fresh water forms, no less than eleven or twelve proved to Ice 
new to science And whereas only three fresh water crabs were 
previously known to inhabit the island of Borneo, the'number is 
now raised to fifteen Very noticeable Is the discovery of a crab 
belonging to the genus Memppe % closely allied to the rare M 
panop* from Tranquebar, since, with the possible exception of 
the last named, all the species of that genus hitherto known, aa 
well as those belonging to the allied Myem*nifpe % are marine 
| forms 

Many interesting and instructive articles on diverse scientific 
subjects are contained in the volume of Knowledge for 1899, 
a copy of which has been received. The fine collotype illustra¬ 
tions distributed through the volume form an attractive 
characteristic of this monthly magazine of science 

Tkk fourteenth volume of the new senes of The Geographical 
/oumal , containing the numbers from July to December 1899, 
has just been published The papers, articles, monthly biblio¬ 
graphy, and numerous maps, combine to make the volume, like 
preceding ones, a valuable record of the progress of the know¬ 
ledge of the earth. 

Thr genus Cardinal, of which the edible cockle is by fer the 
commonest member, forms the second number of the memoirs 
of the Liverpool Marine Biology Committee, the author being 
Mr J Johnstone A detailed account Is given of the anatomy 
of the eockle aa a typical Lamellihranchlate Mollusc, and the 
economic importance of the cockle, with special reference to the 
Lancashire Sea-Fisheries district, Is described In an appendix 
Seven plates illustrate the points dealt with in the memoir. 

The m Annual re " of the Bureau des Longitudes, for 1900, 
has been received from Messrs. Gauthier-ViUan, Paris. It is note¬ 
worthy that all the dates are expressed in Pans Mean Civil Time, 
commencing at midnight and reckoning from o to 34 hours. 
Instead of dividing the day into two parts of twelve hours each 
as heretofore As usual, the volume is filled with information 
of interest and valuo to all observers of the heavens, and also to 
other students of science, for the tables of constants contained 
in it cover a wide range of scientific work The subjects of flic 
special articles are machines for generating electric currents, by 
Prof Cornu; the new gases in the atmosphere, by iW 
Lippmann ; and work done at the Mont Blanc Observatory, 
by Dr Janssen, who also writes on the application of eeronaatios 
to the observation of certain astronomical phenomena. 
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Though Article* of adentific interest only occasionally ap 
pear in British monthly periodicals read by the general public! 
they an more frequent in the American magazines published 
here. The Monthly Gmtdc to Periodical Literature, the tint 
number of which has just been issued by the Advertising Agency 
of London, is therefore not without value from the scientific 
aide, for it shows the titles and writers of articles in the chief 
magazines and reviews which reach us from the United States, 
and also hi similar periodicals having their origin on this side 
of the Atlantic. Assuming that the editors of the various 
popular magazines know the pabulum best appreciated by their 
readers, an examination of the list of articles shows that science 
Is given but scant attention by the reading public A few editors 
with scientific knowledge as well as literary capacity might do 
much to increase interest in natnral knowledge, and raise their 
readers* minds above the dead level of Indifferent fiction and 
sensational science 

The Zetitthrifl fitr physihohscke Che rite contains a very 
ingenious application by J J van Loot of thermodynamics to 
the results of Ramsay and Shields upon the association of 
liquids. Assuming that $ simple molecules of water are 
associated to form a compound molecule, Dr van Laar applies 
the thermodynamical conditions of equilibrium to the rate of 
change of the constant of association with temperature, and 
applies the resulting formula to the experimental figures of 
Ramsay and Shields. The value of y ( the heat of dissociation 
of the molecule [H,Oy thus determined, should be constant 
if the right value of 0 is assumed, and this is the case for water 
at temperatures between o° C snd 6o° C if 0 = 2 The results 
are not so good if 0 bo taken as 3 or 4, and hence the author 
concludes that the association Is correctly expressed by 

with op absorption of 1930 calories per 18 grams of water 
Ethyl alcohol also appears to be btmolecular, bat for methyl 
alcohol and acetic acid 0*3 at least The contraction ensuing 
when alcohol and water are mixed and the phenomenon of the 
maximum density of water are also considered from this point 
of view, with the striking result that the assumption of the 
partial association of liquid molecules explains, not only the 
contraction on mixing with alcohol, but alto the irregular ex 
pans!on of water 

The additions to the Zoological Society's Gat dens during the 
past week include a White throated Capuchin (Cebu hypo 
loucm) from Central America, presented by Mrs. Vernon ; a 
Blue and Yellow Macaw (Ant ororauna) from South America, 
presented by Mr H W Stride, two Java Sparrows (Padtfa 
or yt i v ora) from Java, presented by Mr* Walter Buchanan , an 
Indian Dial Bird {Cepsychus saularu) from India, presented by 
Mr W, H St. Qulntln; a Delalande’s Gecko (Tarentola dela 
lundii) from West Africa, presented by Mr May, two Spotted 
Salamanders {Salamandra maculosa), European, presented by 
Mrs. Brett l a Hocheur Monkey (Cerxopithccus nutuons) from 
West Africa, a Vulpine PhAlanger (TrickOsaurus vulptculd) 
from Australia, ten Nose crested Iguanas {Iguana tubcrculata 
rkinolopkus) from Nicaragua, two Whooper Swans {Ctgnus 
muticus ), European j a Starred Tortoise {Testudc eUgans) from 
India, deposited 


OUR ASTRONOMICAL COLUMN 

New Minor Planet (1899 E.Y) —Herr Otto Knopf, of 
the Jena Observatory, gives the elements and ephemens of thif 
planet in Astromomiuho Nachnchien , Bd» 151, No 3612, from 
which the following abridgment Is obtained — 
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SCIENCE TEACHERS IN CONFERENCE 

'T'HE Committee responsible for the arrangements in con 
nection with the English Education Exhibition, which is 
now being held at the Imperial Institute, very wisely decided 
that a senes of conferences, lectures and demonstration lessons 
arranged by the chief educational bodies throughout the country 
would form a valuable adjunct to their exhibition The invita 
lions which the Committee sent out met with a very cordial 
reception, and the programme of meetings for the discussion of 
educational questions includes nearly every grade and phase of 
English school life. 

One of the most interesting of theie events was a conference 
of science teachers from all parts of the countnr, arranged by 
the Technical Educatvm*Board of the London County Council 
1 he success which attended similar gatherings during January 
1899 convinced the promoters that nothing hut good resulted 
from the discussion of methods of teaching different branches of 
science, snd the meetings on January 10 and 11 were arranged 
in much the same way as those of the first conference last year 
But whereas the subjects considered in 1899 were vaiious 
hranches of physics and chemistry, the greatest prominence was 
this year given to plans of instruction in natural history 
and manual training 


The Teaching oy Botany 

At the first meeting held on the morning of January 10 at the 
Imperial Institute, when the methods 01 teaching botany was 
the subject dealt with, the chair was taken by Sir John Lubbock 
Papers were read by Prof Mwll, F R.S , of the Yorkshire 
College, Leeds, and Miss von Wyss, of the North London 
Collegiate School for Girls. 

Prof Mi all gave it as his opinion that the teaching of botany 
in schools is not spreading, though there is hardly any scientific 
inquiry which is at once so practicable and inviting A special 
reason for encouraging the study of botany is that a knowledge 
of the great facta of plant life Is essential to scientific agriculture 
Those who live by agriculture which is still our greatest 
industry, are already beginning to demand that, in our rural 
schools at least, the scientific basis of agriculture shall somehow 
enter into the coarse of instruction A school course may con 
veniently be divided into three stages according as the pupils 
are children (age 8-^12), boys and girls (13-16), or young men 
and women (17-19) The science lessons given m the first stage 
should take the form of object lessons. In (he second stage 
systematic science may be begun, and here chemistry and 
physics will be the common choice, but natural history should 
be kept alive by school natural history clobs and rambles. In 
the third stage, students who will follow some pursuit In which 
natural history plays a part, should take up natural history again 
and study It methodically 111 the light of their chemistry and 
physics 

In the first stage the following maxims were recommended 
by Pro! Miall (1) No technical terms in Latin and Greek 
fa) No lectures or information lessons. (3) No books in class. 
(4) Let all lessons be interrogations of actual objects, and 
largely of live plants. (5) Try to make the class active and 
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rt<ponuble throughout UUr. it wu urged that everything 
that it taught at all in a achool thonld come round pretty 
nearly everv day for at least one year In the third itage of 
leaching, when totany it studied for tome special purpose, the 
great problems of the nutrition and reproduction of higher green 
plants should be specially studied Such a course ol plant 
physiology should occupy several hours a week f ir two or three 
yean 

Miss von Wyss described how object lessons in botany might 
with advantage be given She deprecated the idea that botany 
could be satisfactorily taught to young children apart from the 
study of soology, and urged that such object lessons should be 
«o ordmated with the teaching of drawing and literature The 
current Idea that there u a hihcuhy in obtaining specimens in a 
large town was shown by the experiences Mu* von Wyss 
related to be quite erroneous and the success which object 
lessons have met with at the North London Collegiate School 
for Girls was dwelt upon 

Juwniik Rhsearch 

The afternoon meeting at the Imperial Institute was pre 
sided over by Sir Henry Roscoe Irof H F Armstrong, 
I* tt S , described in in interesting address the methods he had 
employed with his own children at home to educate them in the 
way of discovering for t hemic Ives the answer to questions which 
■were presented in their ordinary life The address was illus 
trated by practical demonstrations by Prof Armstrong ^ little 
daughter and two young sons, and a series of lantern slides 
made it quite clear how the system described had been de 
veloped In reading n book by the late Henry Drummond, 
called The Monkey that would not Kill, the children cam e 
across the statement that a stone was lighter in sea water than 
in air and to satisfy themselves of the truth of the statement 
was the object of the piece of jxsuuch which the children 
entered upon under the general supervision of them father The 
steps in the inquiry were worked through again before a large 
audience and inechildren tbeoiM.hu> explained with iemarkable 
intelligence what the object and result or each experiment were 
Throughout the cturse of training which was exemplified by 
the demonstration, each child kept a careful account of every 
thing which was done illustrating each tfep by means of sketches 
and recording every numerical result obtained Prof Armstrong 
maintained that the teaching of science to children was not 
commenced early enough, and that too little faith is shown by 
teachers in the reasoning faculties of young children 

Orjk 1 Lessons 

The second days meetings were held tt the Shoreditch 
Technical Institute Prof Woods Hutchinson was to have 

S iven an address in the morning on " The Early Teaching of 
Fatural History in Schools but he was too ill to attend Mr 
T w Tutt read a paper on “Object Lessons in Natural 
History in which he detailed the educational advantages of 
this method of instruction, the mode of giving a good object 
lesson and a suitable scheme of lessons for young children A 
discussion, in which a large number of teachers took part, 
followed But, from one cause and another, the subject in hand 
rcoeived very little -mention, art! lew actual working methods 
were explained 

Mancai Work in Metai 

The concluding meeting was presided over by bir J h D 
Donnelly, and was concerned with the discussion of Metal 
Work an a Form of Manual Instruction ra Schools Papers 
were read by Prof W Ripper, or University College, Sheffield, 
and Mr Be vis. Director of Manual Instruction for the Burning 
ham School Board Prof Ripper a paper was concerned with 
the general considerations which make a development of the 
subject of manual instruction m metal desirable It was pointed 
out that thm has been a decided advance In this direction m 
recent >ear*, and U was stated by Prof Ripper that the exhibi 
turn of metal work m the Education * xhiHtion at the Imperial 
Institute is better than that of the recent Chicago Exhibition 
Mr Bern gave an account of the course of ftutruetton in metal 
work which was given to boys of Standards V and VI, who 
were between the ages of ten and thirteen years, in the schools 
of the Binapifham School Board 
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UNIVERSITY A VD BDUCA TIONAL 
INTELLIGENCE 

Cambriim v —Mr A H Evans, M A, of Clare College, 
who it favourably known at one of the authors of the 11 Cam 
bridge Natural History, was, on January 10, elected an 
Esquire Bedell in succession to the late Mr Gill 

The Special Board for Biology propose that legal powers 
shall be obtained to vary the conditions of the Gedge Bequest 
for the furtherance of physiological research, so as to equalise 
the conditions on whten “advanced students" compete with 
ordinary students for the pnxe under this foundation 

In his dedication of the fourth volume of “The Li nacre 
Reports 1 to the Vice Chancellor of Oxford University, Prof 
R Lankester avails himself of the opportunity to make some 
remarks upon the want of encouragement given by Oxford 
Colleges to work of the kind contaraeain the volatile The pou 
tion of science at Oxford has already been dealt with in detail in 
these columns (vol hv 1896) The present method of appor 
honing the College endowments is most unsatisfactory, and 
Prof Lankesler s suggestion that two thirds of such endow 
menu should be given for the encouragement of the study of 
the natural sciences, and one third for the subjects comprised 
under the general terms Literre I In man tores and Modern 
History, is a more reasonable distribution In any case, Oxford 
is not likely to become a Umveruty for students of science 
while a past prufemor is justified in making a statement such as 
the following concerning the distribution of endowments — 
1 It is, I know, useless to urge this which is the judgment and 
practice o( almost every University excepting our own, upon 
the confliltration of those who now have the control of that 
splendid potential source of energy, the College endowments 
1 hey have unfortunately w uh rare exceptions, been brought 
up in complete ignorance of the scope and significance of the 
studies which they refuse t > recognise they deliberately and 
conscientiously use the advantage of their position so as to 
maintain the present one sided system and to discourage the 
study of the natural sciences by those who come as students to 
Oxford 

1 1 is not only at Oxford that study and research in the 
domain of the natural sciences receive little encouragement In 
the preface to the volume of “Studies in Biology from the 
Biological Departments of tht Owens College, rrofr S J 
Hickson and r E Weiss refer to the fact that no more Bishop 
Bcrkele) Research fellowships will be available for original 
work The remark “ Biology is now left in our College with 
out my fellowship or scholarship to enable a promising student 
to devote a year of his life 10 original investigation before 
commencing his career as a teacher or medical student, and our 
well equipped research laboratory has consequently to remain 
unoccupied during the greater part of the year We cannot 
help feeling that if these facts were more generally known some 
help might be forthcoming from those who realise what biology 
has done and is doing for the development of rational methods 
of modem medical research ” Why the Bishop Berkeley 
fellowships, which once promised to rank among the best 
characteristics of Owens College institutions, are not now 
available is not explained 

A r a general meeting of Convocation of London University 
held on Monday, the report of the standing committee was 
presented The report dealt with the election by Convocation 
of members of the Senate under the new statutes It stated 
that the representatives allotted to Convocation will have to be 
chosen in May The representatives of Convocation will con 
<ut of the Chancellor (elected for life), the chairman of Con 
vocation, arid sixteen members, of whom eight will retire every 
two years These eighteen will form a majority of the members 
of the Council for external students, who will have to advise 
the Senate regarding the whole of the present work of the 
University The Aredeimc Council, elected mostly by teachers 
of the University, will perform a like function for internal 
students There is no restriction on the choice of idufaHv 
The new comrtiimion will probably be ir the hands of the 
University before the next meeting <Sf Convocation in May, and 
by that time the University will probably have taken op its 
abode in tU hew home at the Imperial Institute After ft abort 
discussion, the report was adopted 
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Thb latest Issue of the Memoirs ( Trudy) of the Society of 
Naturalists at the St* Petersburg University! Section of Geology 
and Mineralogy (vol uviL, Cue. J, 1809). will be found most 
interesting for mineralogists and pdrowcisU—the more 10 as 
each paper, in Rumtan, u followed by a full, detailed summing 
up In German* The volume la edited by K von Vogdt, and 
contains three important papers. The first, by M Boris Popoff, 
is upon the ellpeoJdal inclusions contained in that most Interest¬ 
ing granite, the Rappa km (“ rotten stone ”) of East Finland 
It is an excellent, very well-written analysts of the different 
porpbyr like inclusions which are found in the granite—some of 
them surrounded by an oligoclase-envelopment and with defined 
outlines, while the others are devoid of that envelope, and 10 
this case have an undefined or a wave-like surface To explain 
the appearance of the different sorts of Inclusions being mixed 
together in this granite, the author resorts to the hypothesis of 
a slow motion of the crystallised ovotda, formed m different parts 
of the nan, but consequently moving about within it during the 
cooling of the mass. The second paper is a note on a vanollte 
found on the left bank of the Lower Yenisei. The third paper 
is a detailed work (353 pp. in Russian, and 37 pp. of German 
rtsumt)* by B. Polenov, on the massive rocks of (he northern 
parts of the Vitim plateau of East Siberia. The author has most 
carefully worked out the beautiful collection of samples of rocks 
which was brought in, in 1865, by the mining engineer, I A. 
Lopatin A most elaborate descriptive catalogue of this 
collection has already been published a couple of years ago by 
B Polenov Now be gives a summary of the geological con 
elutions which may be drawn out of this collection. He begins 
his work by a most valuable sketch of the geological structure 
of the plateau, based on Lopatin's, Kropotkin's and Tchelaky’s 
explorations; this sketch (28 pp.), unfortunately, is not 
rammed up at all in German The remainder of B Polenov's 
work (325 pp.) U given to a careful discussion of the various 
rocks entering into the composition of the plateau—namely, the 
oldest granites with their subordinate syenites and gabbro 
norites, the younger croup of plagioclase rocks—syenite*, 
diorites, and diabase rocks , and the youngest group of basalts 
which cover the plateau on immense stretches, and, finally, the 
metamorphism phenomena which have been going on in all these 
rocks* A number of plates accompany the papers. 


Bromine at High Temperatures.” By E P Per man, D Sc , 
and GAS. Atkinson, B Sc Communicated by Prof Ramsay, 
1 * R*S 

The authors have determined the vapour-density of bromine 
at temperatures ranging from 600* to 1050° by a modification of 
the Dumas method, from which it differs in the following 
particulars 1— 

(1) The globe was filled with bromine by repeated exhaustion 
and admission of bromine vapour. 

(2) The bromine was drawn off by repeated exhaustion and 
admission of air, collected In a solution of potassium iodide, and 
estimated by titration with sodium thiosulphate solution. 

(3) The globe remained In position (in a muffle furnace) the 
whole time. 

Temperature was determined by means of a Le Chateller pyro¬ 
meter. The chief results are as follow 1— 
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SOCIETIES AND ACADEMIES 
London 

Royal Society, December 7, 1899.—“ Vapour deneity of 
famine at High Temperature..” By E P Per man, D Sc , 
S. Aucineon, B Sc Communicated by Prof Ramwy, 


By plotting the reeuhi at atmoipbcrie p r aam re on a curve, It 
1 teen that alMociation begin, at about 750* C. 
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These results are in accordance (as far as they can be com¬ 
pared) with those of V Meyer and Crafts, but in opposition to 
those of J J, Thomson, who found dissociation to take place at 
about 10cP C on continued heating 

December 14, 1899.—"Observations on the Morphology 
of the Blastomycetes found in Carcinomata.” By Keith W 
Mo mar rat, M B., F R.C.S E 

The research was undertaken to confirm, if possible, the ob¬ 
servations of Sanfelice, Roncali and others on the presence of 
organisms of the order Blastomycetes in Carcinomata, and to 
study the morphology of the same 

The observations may be arranged under four headings — 

(1) Isolation by Culture (a) Staining Reactions (3) 
Histology (4) Tame Reactions following Inoculation 

I Isolation Out of a large number of Carcinomata examined 
a positive result has up to the present been obtained only in the 
case of one Carcinoma of the breast In this case a growth was 
obtained on glucose agar of an organism, the morphological 
characters of which are described below The method of 
making inoculations on to media was by making numerous in 
cisions into the growth with a sterile knife and inseminating the 
scrapings from tne edges of these The organisms grow readily 
both rcrobicaliy and anaerobically at 37* C 

II Staining Reactions In the lesions produced by inocula 
tion of the organism, the staining reactions were studied by a 
variety of methods, of which a modification of the method of 
Cladius for bacteria gave the most distinctive results, after 
fixation in Flemtmng’s solution By using this method for human 
Carcinomata both extra and intracellular forms of cancer bodies 
are distinctively stained 

IKI The morphological characters of the organism are as 
follows Fresh specimens from cultures are spherical, from four 
to ten micros in diameter, and in moat cases take an aniline 
chromatin stain diffusely From this type there are all varia¬ 
tions up to that in which no chromatin at all is to be observed 
There f is a capsule varying in density 1 multiplication takes 
place by budding In certain cases, however, spore formation, 
takes place This was ohserved only in secondary nodules in 
certain organs, which followed growths iu the peritoneum 
produced by inoculation It consists in a thickening of thr 
capsule, the breaking up of the chromatin of the cell into dis¬ 
crete particles, and the escape of the latter through a dehiscence 
in the capsule There is no regularity in this process, n«> 
simultaneous division of the cell contents into a definite number 
of spores, and no simultaneous shedding of the same, as in the 
case of members of the Blastomyces Group 

IV Tissue Reactions, Intra peritonea I injection In guinea- 
pigs has alone been used so far One c c of a 48 hours old 
culture was injected in each case Stated briefly, the results, 
consisted id a production of "tumours” of eudotheliah 
elements in the peritoneum, and secondary nodules in lungs* 
liver, spleen and kidneys of a similar type When brought lit 
contact with endothelium, the organism is capable of stimulating 
proliferation and causing the production of new growths locally 
and in organs distant from the seat of inoculation. 

Geological Society, December 20, 1899.—W Whitaker, 
F R.S , President, in the chair —Dr P L Sclater exhibited a 
large diagram of a new bore lately made for the Zoological 
Society of London, in the bottom of the old well in the Society's 
Gardens, Regent’s Park The section was a valuable addition 
to the literature of the water-supply from wells in the surround 
mg district —On some effects of earth movement on the Car¬ 
boniferous volcanic rocks of the Isle of Man, by G W 
Lamplugh (communicated by permission of the Director- 
General of the Geological Survey). The author, since the- 
completion of his survey of (he Isle of Man, has studied the 
coast-section in the Carboniferous volcanic senes between 
Castleton Bay and Porivash, with the result that he has dis 
covered evidence that the strata have undergone much deforma¬ 
tion in pre Tnasaic times. In the western part of the outcrop 
the volcanic material consists almost wholly of tuff, in places 
bedded and fosoliferous*, in the eastern part exists acnaotjc 
mass of coarse and fine fragmental* volcanic material, traversed 
by ridges of basaltic rock, and containing entangled patches of 
dark limestone. The author now considers that the larger len 
tides and most of the smaller blocks of limestone have been tom 
up from thb underlying limestone floor during a sliding forward 
or overthrusting or the volcanic series upon it The phenomena 
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described may be explained u the effect! of earth movement on 
a group of rocks consisting of limestone passing up into tuff, 
inter bedded with lava flows, and possibly traversed by sills or 
dykes of basaltic rock The results of the disturbance Appear 
to be limited vertically and horizontally, and to have been deter 
mined by the differential resistance of the component rocks. 
Analogous features occur In the Borrowdate volcanic senes and 
in ihe Silurian volcanic rocks of Port rune The President, 
after congratulating the author on his paper, read the following 
extract from a letter that he had received from Sir Archibald 
Gelkie, who was unable to be present — 44 Having been twice 
with Mr Lamplugh over the ground which he describe*, the 
second time quite recently, since nis present views as to earth 
movement were formed and matured, 1 am glad to bear ray test! 
roony to the exhaustive care which he has expended on the 
research I agree with him on the main point—that there is 
conclusive evidence of considerable earth movement since the de¬ 
position of the Carboniferous volcanic rock* at the southern end 
of the Isle of Man He seem* to me to have established this point 
beyond dispute "—The ronal classification of the Wenlnck 
shales of the Welsh borderland, by Miss Gertrude L Kile*. 
*1 his paper deals with the Wenlock rocks of Builth, the Long 
Mountain, and the Dee Valley The results obtained by the 
author completely confirm the work ofTullberg on the Wenlock 
shales of Southern Sweden. In the discussion which followed, 
Prof C. Lapworth pointed out the extreme interest of this paper, 
both from tne stndgrmphlcal and from the palaeontological point 
of view The tonal mapping of the Welsh Silurians com 
menced by Prof Watts, carried through the Rhayader Valcnttan 
by Mr Herbert Lapworth, had here been brought out In detail 
stage by stage through the Wenlocks of the Welsh border by the 
author —On an intrusion of diabase into Per mo Carboniferous 
roclu at Frederick Henry Bay (Tasmania), by T Stephens The 
relationship of the abundant diabase to the Permo Carboniferous 
strata of the island has been long a matter of dispute. Among 
others Jukes describes sections which appeared to confirm the view 
that Permo Carboniferous sediments were deposited round vast 
masses of igneous rock previously cooled and denuded The 
author has identified and visited the sections, and finds in one 
Chat, although there Is a step like junction between the sedi 
menu and the igneous rock, it is the result of the intrusion of 
diabase, and not of the deposition of sediment The sediment, 
which is fosaliferous, is converted into an intensely hard whitish 
marble, and the associated shale bands into chert The diabase, 
which u ordinarily an ophltic rock, acquires at the junction a 
finely crystalline granular texture Jukes's second section also 
gives undoubted evidence of intrusion 

Mathematical Society, January 11 —Lieut -Colonel 
Cunningham, R ¥ , Vice President, in the chair —Prof Love, 
F R.S., communicated a paper, by Mr J H Michel!, on ele 
mcntaiy distributions of plane stress.—Lieut Colonel Cunning¬ 
ham (Mr Kempe, FRS, pro tem in the chair) gave a 
preliminary sketch of a general method of factonration of 
biquadratics, with special application to quartans, + y 4 — 

The following abstract of a paper by Prof H Lamb, F R.S , 
entitled 41 A Problem in Resonance, illustrative of the Mechanical 
Theory of Selective Absorption of Light," was read by Mr 
Tucker —The impact of sound waves on a fixed spherical obstacle 
was discussed by Lord Rayleigh in a well known paper (/>w 
Lond Math Soc , vol Iv p 353,1873), which also treat* briefly 
the case where the sphere U movable, but is urged towards a 
fixed position by a force varying as the displacement (Ar p. 373) 
In the present paper this latter problem is studied under a more 
genera] form, it being supposed that the sphere is capable of 
various independent modes of free vibration , and special atten 
lion Is directed to -xhe case where there is coincidence, or 
approximate comckfpce, between the period of the incident 
wave*and that of one of the free modes. Toe Immediate acoustical 
importance of the question Is perhaps not very great, since mas 
sive bodies are not usually set Into vigorous sympathetic vibra 
lion by the direct impact of air-waves (the extreme precision 
of tuning that would be required militates against this), but 
rather through the intermediary of resonance-boxes and sounding 
hoards. The problem has, however, an Interest in another 
direction, as furnishing an analogy by which we can illustrate, 
without any great expenditure of analysis, the mechanical theory 
of selective absorption of light in a gas.—A paper by Dr L E. 
Dickson, an abstract simple group of order 25930, was also 
coqgtanicated. 
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Literary and philosophical Society, January 9.—Prof. 
Osborne Reynolds, FRS, Vice-President, in the cask. Mr 
Thomas Thorp exhibited two filmHgratinn of a ruling defigtnd 
to weaken the image and to condense the illumination In the 
spectra of the first and second order, and thus to compe t e with 
inc prism spectrum in brilliancy —Geometrical representation 
of the relation between wave-velocity and group-velocity, by 
Prof Horace Lamb, FRS In any medium where the wave- 
velocity varies with the wave length, a simple geometries 1 
representation of the groupvtlocity is obtained by constructing 
a curve with the former magnitude as ordinate and the latter as 
abscissa The group-velocity is then given by the length Inter-' 
cepred by the tangent to the curve on the axis of Thus, for 
gravity waves on deep water the curve u a parabola, tad it 
appears at once that the group velocity is one-half the wave- 
velocity, as is well known. Various other cases are illustrated 
in like manner; In particular, the case whan the waves are of 
such moderate length that both gravity and surface tendon 
have to be taken Into account The existence of a minimum 


rvelocity, equal to 1 31 1 times the minimum wave velocity, 


tinted out 
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Royal Society, January 8.—Sir William Turner in the 
chair —Dr W Craig Madagan read a paper on two historical 
fallacies Heather Beer and Uisge Bel the After discussing 
the various literary references and oral traditions concerning 
heather beer, the author proceeded to describe his own attempts 
to brew the so-called ale according to several detailed recipes. 
In this hf had the valuable assistance of Mr Melvin, of the 
Borough loth Brewery, Edinburgh All attempts to obtain from 

heather a decoction capable of alcoholic fermentation failed 
absolutely The tradition seems to have had Its source in the 
idea that there must be sugar in the heather flower since bees visit 
it, but analysis proves that there is no real sugar present, but that 
there is beeswax A similar Investigation proved that the 
uisge bathe or birch ale had as fabulous an origin as heather 
beer —Sir John Murray communicated a paper by Mr R E 
Peake and himself on the Axores bank, and some recent deep- 
sea soundings in the North Atlantic. From Mr Peake's 
soundings around the Azores, the configuration of the bottom 
could now be shown in great detail. In depths lea than sooo 
fathoms the bottom was found to be very irregular, the bank 
falling in some placet from a depth of 1400 to 2400 fathoms 
within a distance of five miles. Four new 14 deeps 1 ' or depths 
exceeding 3000 fathoms had been discovered—the Peake Deep 
between the Azores and the English Channel, and the Libbey, 
Sigsbee and Thoulet Deeps to the south of the 41 tall" of the 
banks of Newfoundland Some remarkable differences In 
bottom temperature had been observed , for example, the tern 
peratures taken on the southerly of two lines between the 
Axores and North America were about half a degree lower than 
those taken on the northerly line * and the temperatures along 
the northerly of two lines between the Azores and the British 
Isles were about three-quarters of a degree lower than the others. 
—Dr W Peddle and Mr A. B. Shand, in a paper on the 
thermoelectric properties of solid and liquid mercury, described 
bow by the use of solid carbonic acid they bad traced the 
thermoelectric line of mercury well below its freeung point 
The line seemed to be a fairly continuous straight line down to 
the lowest temperature reached, it lay nearly parallel to the 
iron line, converging slightly so as to pass through a neutral point 
about-550*0. It cut the line of o" C. a little below the copper 
line —A paper was also read on an optical method of deter 
mining the density of sea water, by Mr John J Manley The 
apparatus used was the hollow quarts prism and spectrometer 
belonging to the Royal Society of London. Into this the 
various samples of sea water were put In succesrion, and the 
deviations of die D line compared with the deviation due to 
distilled water All precautions were token, and the method 
was found to have several advantages as regards rapidity and 
convenience over the usual methods of comparing densities of 
sea water 

Mathematical Society, December 12, 1899.—Mr. R. F 
Muirhead, President, in the chair —Dr. Peddle gave an address 
on the dissipation of energy in vibrating matter, with lime Ught 
illustrations —It was agreed that Ptofemor Gibson’s paper on 
Proportion be printed in the Society's Prottzdhtgi. 
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PARIS. the Carob been during germination, secreting soluble ferments 

Academy of Science*, January a,-M Maunce Livy in capable of hjdrolUlng and rendering assimilable the reserve 
the chair —M Ph van Tlariietn, the retiring President, an carbohydrates. The action of these ferments is comparable with , 
n oo noed to the Academy the i£ugM that have occurred amongst that of warm dilute sulphuric acid —The variations of plankton 
the monbrn and correspondents during 1899.— M Mstufce at Lake Chauvet. by M Bniyant —On the constitution ofthe 
1 Ary delivered aabort address on taking the prendtndal chair — ovarian follicle of reptile*, by Mile. Mane Loye* The follicle 
On the anomaly in the movement of the fifth MteUlte of Taplter, of reptile* i* composed of two kind* of cell*, (mall[ordinary 
by M O Odlandrcau Thli deviation, to interpret which M follicular cell*, and large cell* like yonne ovule*, which mav he 
Aaaph Hall ha* a modificati on of the Newtonian law considered a* true abortive ovule*, and the function of which 

of attract km, may perhap* be explained in a leu drastic maimer 1* probably to auiit in the formation of the vitellu* — Experi 
by that for mch bod ies aa the tun and Jupiter, at menu on the freedno of cider*, by M Deicours Deascrea. A 

the tnrfoce of which observation hu shown fluid* in relative study of the fractional free ring of cider and perry — Researches 
movement in the neighbourhood of the equator, the resultant on beer, by M Van Laer It frequently happen* that sped- 
of the forces, instead of being rigorously normal to the surface men* of beer, which are clear and brilliant by transmitted light, 
at each point, tends, near the equator, to bring the molecule* appear to be turbid when examined by reflection This disease, 
of this pfone nearer together —On the plastic activity of animal which 1 * technically known a* dmtblefve or twtesktnde , is due 
cells, by M L. Ranvler Some serous secretion from the pen- “> contamination with n bacillus, named by the author BattUms 
toncum of the mt, containing some air bubbles, was heated in vutwus bntxilhnsis A detailed account of the methods of 
a moist chamber at 30* to jfi 7 It was observed that the lym isolation and cultivation ^ , h baajlus fa mven.—On the 
phatk oeUs moved towards the bubbles, and, on arriving at plariollpantes of Cape Marsa (Algeria), by MM L Uuparc and 
their surface, were flattened there as against a resisting body F Pearce 

If the whole Is cooled down to si", the cells become again January 8—M Mssnce lAy in the chair — Remarks on an 
spherical The name of plastic activity is given to this pheno- earthquake in the province of Kheniih Hesse on December so, 
menoct, which is a vital one The flattening of the lymphatic 1899, by the French Consul at Frankfort on Maine —Obaerva- 
cells against resisting bodies had been noted previously by the turns of the diameter and flattening of Jupiter, by M G 
author, but it had not appeared to be posrible that this effect Bigourd an Since the calculated and found values for the 
could be produced by an ur bubble —On the culture of white motion of the fifth satellite of Tupiter are not in agreement, it 

lupins, by MM P P Deh^rain and C. Demon say As the appeared to be advisable to redetermine the magnitudes of the 

result of three years' cultures, it was found that the white lupin planet's diameter and flattening, since both these enter into 
does not attain its full development when there are no nodules the calculations. The mean equatorial diameter waa found to 
00 the roots. These nodules, when present, may differ greatly be 38" 55, the mean polar diameter 36" 09, giving a flattening of 
in site and appearance, the maximum assimilation of nitrogen 1/15 7 -^Observation of the partial eclipse of the moon of 
corresponding with the smallest nodules.—The Perpetual December 16, 1899, made at the Observatory of Besanfon, by 
Secretary announced tbe deaths of Six James Paget, Corre M P Chafardet The obrervatloni were interrupted by clouds 
spoodant for the Section of Medicine and Surgery, and at the commencement of the eclipse, but the occultalion* of 
01 M Matheron, Correspondent for the Section of six stars were measured —On the absolute value of 
Mineralogy —The lunar eclipse of December 16, 1899, at the the magnetic element! on January 1, 1900, by M Th 
Observatory of Lyons, by M Ch Andre The occupations of Moureaux —On the theory of errors, by M Estfenne — 

several stars were observed under excellent conditions —Obaer On the value of the Internal pressure in the equations of Van der 

vations of the sun made at the Observaiory of Lyons with the Waals and Clausius, by M Daniel Bcrthelot The author plots 
Brunner 16 cm equatorial during the third quarter of 1899, by the curve sre/jv) (where m Is the reduced critical pressure and 
M J Guillaume The results are expressed in three tables, r tbe reduced critical volume), and compares the experimental 
showing the number of spots, their distribution in latitude, and critical Isotherm for carbon dioxide (Amagat) with the theoretical 
the distribution of the ficulae in latitude —On orthogonal critical isotherms deduced from the formulae of Van der Waals 
systems, by M Servant —On the elementsry law of electro and Clausius, and shows that while neither coincides with the 
magnetism, by M Raveau In the determination of the action experimental curve along its whole length, the Van der Waals 
of an indefinite current upon a magnetised needle, MM Biot formula gives a good approximation tor pressures above the 
and Savart made the assumption that the effect of the wires from critical pressure, deviating considerably at lower pressures; while 
the battery could, owing to their distance, be mfely neglected the Clausius expression is just the opposite. By empirically 
According to the author this is not the case —On the manganic modifying the internal pressure term, an expression can be ob 
oxidation of citric and malic acids, by M G Denigfcs. By the tained which fits the experimental curve closely, and Still con 
direct oxidation of citric acid with potassium permanganate, tains only three constants —Action of the magnetic field upon 
a good yield of acetone-dicarboxylic acid 11 ^produced, easily the Becquerel rays, by M P Cune The author confirms the 
separable by mercuric sulphate in the form of an insoluble remits previously obtained by M Becquerel, that the rays 
mercury compound. Malic add, similarly oxidised, but treated emitted by polonium are not deviated by tne magnetic field, and 
with mercuric acetate instead of the sulphate, gives nxalacctic hence concludes that the preparation of polonium used by M 
aad The author suggests that these reactions may be ad van Giesel must differ essentially from that of the discoverer Of 
tageously utilised in analysis.—On acidiraetiy, by MM Henn the rays given off by radium, those deviated by the magnet form 
Imbert and A. Astruc. A study of the icidimetry of weak only a small part of the total radiation The rays which suffer 
acids, including phenols, fatty and aromatic acids, halogen the most deviation in tbe magnetic field are those possessing 
and nitro-denvatives of the sad a, poly phenolic and amine the greatest penetrating power —On the penetration of those 

adds, with the three indicators nelianthine A, phenol Becquerel rays which are not devfable in the magnetic field, by 

phthalein, and Perrier's blue —On some amines containing Mine Sklodowska-Cune There appears to be a fundamental 

the camphor ring, by M G Blanc The reduction of difference between those radiations from radium which are 

isolauronobc nitrile was attempted in the hope of producing deviated in the magnetic field and those which are not For 

0-aminocampholene, the amide of /taampholenk acid The the former, the coefficient of absorption decreases, or jperhaps 

reduction proved to go further than this, a saturated base remains constant, when the thickness of the material which 

<^H|rCH«.NH| being produced, of which the chlorhjdrate, they are traversing remains constant, while the non deviable 
nitrate, chloroaurate, sulphate, oxidate, pic rate, benzoyl den vs- rays, on the contrary, are more easily absorbed the greater 
tire, and corresponding urea are described The reaction the thickness of the material they have passed through This 
of the base with ethyl iodide was also studied— singular law of absorption is different from that of any other known 
On the allotropy of bencophenone, by M CEchsner radiation —On the nature of white light, by M E Careallo The 
de Cooinck. It is shown that among the conditions governing author criticises the current hypothesis that white light consists 
the transformation of the stable modification of bencophenone of an undulation of th^form sin hi , and shows that it leads 
into the unstable form, the phenomenon of slow oxidation Lt one to a maximum of intensity at a wave length not corresponding 
of tbe most important—The green percent of A mam fa mm- with the maxima found by Mouton and Langley If white light 
tMa, by M A B. Griffiths.—On the soluble ferments produced ts due to a damped vibration <"*• cn hi 9 the spectrum given oy 
during germination of seeds with horny albumen, by MM Em a grating should not be coloured, but consist of white light only 
Bourquclot and II Htfnssy The seeds of Trqpmii* Frtnum —Apparatus for instantaneous photography producing the maxi 
$rattam and of Mediccga jaitva behave In a similar manner to mum effect, by M Guido Sigrfite The modifications embodied 
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in the apparatus described consist of a means of regulating the 
width of the slit of the shutter, keeping the edges absolutely 
pirallel and of moving the plane or the shutter a small deter 
minate distance (o i mm ) from the focal planes The times of 
exposure can be varied from f/40 to 1/5000 of a second the 
photographs with this instrument are lery free from fog, and 
pve tne true light values to the objects —Application of the 
phase rule to allop and to rocks, by M H I e Chateher —On 
the rhodio cyanide* by M E Leidte A detailed account ^ 
given of the best method of preparing the double cyanide of 
rhodium and potassium, which has the constitution K c Kng(CN) lf 
The crystals are isomorphous with the ferricyamde, cobalti 
cyanide, manganicyamde, and chromicyamde of potassium — 
New mtcrochemical reactions of copper, by M Porn 1 scot 
Ammonium iodide 11 added to the ammomacal solution of 
copper salt , characteristic brownish black rhomboidal tables 
are deposited —On the presence of vanadium, molybdenum 
and chromium in plants ny M Lug IX mar cay —Mechanism 
of insufficient devel pmrnt in the offspring of diseased mo then* 
by MM Charnn (lUillemonat and I evaditi —On the andesites 
and hasaltites of Csjm, Marsa ly MM L Du pare and F 
Pearce 
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tHS OLD AND THE NEW KINETIC 
THEORY. 

Tk$ KimHc Theory of Gases. By Dr Oskar Emil 
Meyer Translated from the Second Revised Edition 
by Robert R. Baynes, M.A. Pp. xvi + 472 (London 
Longmans, Green and Co,, 1899.) 

A Treatise on the Kinetic Theory of Gouts By S H. 
Burbury, M.A., F R.S. Pp. vi 4- 158. (Cambridge 
At the University Press, 18^.) 

T is difficult for a reader at the present time to imagine 
himself back in the seventies before the first edition 
of Meyer’s 44 fCinetiscbe Gastheone ” appeared. After the 
outlines of the kinetic theory of gases had been sketched 
out by Clausius and Maxwell, much was needed to bring 
the theory into closer accord with the requirements alike 
of the mathematician and of the experimentalist The 
back numbers of the Wiener Siteungsbenchte testify to 
the keen interest taken in the subject at the period to 
which we are alluding, and in connection with diffusion 
and other allied phenomena mainly defending on the 
free paths of the molecules of gases, a prominent place 
must be given to the writings of Oskar Emil Meyer It 
was Meyer, for example, who taught us that in the 
diffusion of two gases whose molecules have unequal 
powers of penetrating into one another, a counter-current 
must set in to compensate for the differences of pressure 
which would otherwise be produced by the transference 
of molecules in the direction of the more penetrable gas 
—a theory which has met with wide acceptance. 

Mr. Baynes, in preparing the English version of a new 
edition of Meyer's treatise, has given English readers a 
book calculated to meet the wants of a large and varied 
class of persons interested in the kinetic theory. Mathe¬ 
maticians wiU naturally turn their attention to the 112 
pages of M Mathematical Appendices,” and will there 
obtain an introduction to theories for the fort her develop¬ 
ment of which they will probably pass on to the 
writings of Boltxraann, Tait, Watson, Natan ton and 
others, while the removal of this mathematical matter 
to a separate section renders the book specially suited 
to students of physics and chemistry who are interested 
with experimental conclusions rather than with abstract 
reasoning It was for such readers that Meyer’s first 
edition was written in 18771 afid there can be no doubt 
that the book, presenting, as A does, the subject in the 
aspect of a physical reality and not as a mere collection 
of formula which may or may not accord with results 
of experiment* has done much to popularise the kinetic 
theory !ef |m, sod thus indirectly to help to make its 
name*demit familiar even to elementary pass-degree 
esmidates. Now that we beve, an English edition 

students cut have m excuse for not carrying their know' 
ledge of the subject rather further 1 for a better intro¬ 
ductory treatise could hardly be written, and there is 
* 4 ltt)e in Meyer's treatment that could, present difficulties 
1 even to the veriest beginner.' After an introductory 
v chapter on the foundations of thd theory, the relations 
. between p re ssur e ^and energy are dealt with very folly. 
^MtaweW Law* is illustrated by a curve showing the 
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target distributed according to the error-law, and a 
statistical table showing the relative proportions of 
molecules whose speeds lie between different limits, re¬ 
minding one of the statistical reports required by the 
Civil Service examiners. The tiro last illustrations well 
exhibit the fact that the probability of a molecule having 
its speed zero is infinitely small, and that there is a certain 
speed whose frequency is a maximum, notwithstanding 
that the most probable value of the velocity component 
in any direction is zero In the chapter on “ Ideal and 
actual gases,” we have an account of Van der WaaU* 
and allied hypothesesj while under the heading “ Mole 
cular and atomic energy” the specific heat ratios of 
gases and their dependence on the number of degrees 
of freedom of a molecule for heat-motions are discussed. 

The second part deals with molecular free paths and 
the phenomena depending on them It contains an ex¬ 
haustive account of all that has been done in explaining 
viscosity, diffusion, and heat-conduction by the kinetic 
theory, the pan on viscosity alone extending over seventy- 
six pages. The third part, which is much shorter than 
the two preceding ones, deals with 44 direct properties of 
molecules,” including determinations of the size, number, 
and speed of molecules and the magnitudes of inter- 
molecular forces. This concludes the physical portion 
of the book. In the mathematical appendices, the calcu¬ 
lations are in many cases based both on Clausius 1 hypo¬ 
thesis of equal speeds, and also on Maxwell's distribution, 
and while the former method is at the present day of 
purely academic interest, its inclusion may be serviceable 
to beginners, Mr Baynes has supplied an index besides 
adding to the already copious references to original 
memoirs, which are an important feature of the treatise. 
While a number of new theories have been inserted, and 
on the other hand many recent developments have been 
excluded, the author has perhaps wisely made the general 
scope and plan of the book the same as in the first 
edition As he remarks in his preface, 

44 with the present limitation to the old range it has cost 
very much trouble and vtry much time to work up the 
literature of the subject, which has grown mightily in 
thesfc more than twenty years.” 

While Prof Meyer and Mr Baynes are contented to 
accept 44 Maxwells Law” as a working hypothesis, Mr 
Burbury has taken up the for more difficult task of work¬ 
ing out the distribution of a system of molecules under 
conditions to which the ordinary proofs of the Bofotifonn- 
Maxwell distribution are inapplicable, viz. when finite 
intermolecular forces exist, or when the volume of the 
molecules is not infinitely small compared with the total 
volume of the gas The appearance during recent years 
of several papers from Mr Burbur/s pen has acquainted 
us with the general character of his labours, which in¬ 
volve practically the foundation of a new kinetic theory, 
and we are glad to read the general conclusions in the 
form of a handy treatise. In investigating the distribu¬ 
tion of molecular co-ordinates and momenta, Burbury 
points out that we may take two different fundamental 
assumptions for out starting-point, namely, 44 Condition 
A,” that the chance of any molecule having velocity 
components within given limits is independent of the 
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distribution of co-ordinates and velocities of the other 
molecules , or “ Condition B," that the chahce of a given 
molecule having at any instant assigned velocities it not 
independent of the positions and velocities of all the 
other molecules at the instant Condition A readily 
leads to the Boltzmann-Maxwell distribution, but 
Burbury finds that the assumption of Condition B (which 
it, of course, of wider application than Condition A) leads 
to a new law of distribution, according to which the 
chance of a system of molecules having their velocity 
components within the limits of the multiple differential 
of these components is 

Ci~ kt ^du l dv ] dw l . 

where 

Q = %m{u r % + V f 1 + W r *) + ltbrAitrit, + 

The b coefficients are functions of the distance between 
the molecules, which become inappreciable except when 
this distance 19 very small When the b coefficients are 
negative, their meaning is that two near molecules are 
more likely to be moving in the same than in opposite 
directions, and the motions of the molecules are then 
said to be correlated, while in the opposite case of b n 
positive the motions are said to be conimrtlaUd It 
should be observed that u r it, + v r v, + w r w, is equal to 
cos e where qjj, are the speeds, e the angle between 
their directions 

The view that the ultimate distribution differs from 
the Boltzmann-Maxwell distribution being at variance 
with the results of “ Boltzmann's Minimum Theorem, 0 
Burbury carefully examines the proof given by Bolts 
mann, and concludes that “ what the H theorem proves 
their is this, that the distribution of velocities expressed 
by the equation F/'-F/is the only distribution which 
can be permanent consistent with the existence, and the 
continued existence of Condition A or its equivalent" 
In the motion obtained by reversing the velocities Con 
dition A is not satisfied Burbury considers that in this 
proof Boltzmann’s assumption that the motion is “ mole¬ 
cular ungeordnet 11 is equivalent to 11 Condition A.” He 
remarks — 

14 Let us endeavour to construct synthetically a system 
which shall without doubt be molecular ungeoranct The 
molecules being distinguished by numbers, I ask (say) 
Dr Watson to assign velocities to them according to 
any law be pleases Then 1 , in complete ignorance of 
those assigned velocities, scatter the molecules at hap¬ 
hazard through space, and they shall start from the 
positions which l so give them with the velocities so 
assigned them by Dr Watson That is pruna facte a 
molecular ungeordnet system , in fact, it is as near an 
approach to chaos as is possible in an imperfect world ” 

Burbury next proves that if the intermolecular forces, 
are finite, Condition A cannot exist, and nm'+w'+um 
has an average finite value, a function of r which is posi¬ 
tive if the forces are repulsive This proof involves the 
assumption that in' is zero in the absence of mteimole- 
cular forces, and we are told 

“Stnctlf> the number of molecules in the system 
being finite and the centre of inertia at rest, it must be 
negative, but it may be neglected when n is great n 

This is rather a difficult assumption to accept without 
further explanation The proof that 11 correlation ” must 
tiist when the molecules are equal elastic spheres is 
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much more laborious. In the chapter on u General 
theory of the stationary motion,” it is shown that “ Max¬ 
well's law of partition of energy" does not necessarily 
hold except when Condition A is satisfied. Thu u as it 
should be , otherwise the heat given to a polyatomic gas 
would be divided equally between all the atoms of all 
the molecules, instead of being divided, as Boltzmann 
teaches us, mainly between the translatory and rotatory 
motions of the molecules, which are the only motions to 
which Condition A is applicable 

Under the title u On molecules as earners, 11 we have a 
short account of Boltzmann's simple method of treating 
diffusion and allied phenomena, based on the letter's 
4t Vor let ungen tiber Gastheonc” We hope that the 
general mathematical reasoning on which Burbury’* 
theory of correlation rests is not to be gauged by his 
method of investigating the mean free path on p 115, in 
which he says “ Let 1 -w^NX/w—and a few 
lines later infers that where n**N/w, and 

is finite 

The chapter on 14 Thermodynamical relations" well 
brings out the fact that while Burbury's new distribution, 
like the conventional one, fulfills the condition that dQ 
has an integrating divisor, the usual symbol for which (in 
this country) is the first letter of the word 44 Tempera¬ 
ture," but little progress has so far been made in ex¬ 
plaining the fundamental properties of temperature by 
molecular motions The properties of irreversible 
thermodynamics are nowhere more manifest than in the 
friction, heat conduction, and imperfect elasticity of solid 
bodies whose molecules are not only correlated, but ap¬ 
pear inseparably interlocked Yet hardly any headway has 
been made in getting the equation of energy equilibrium 
between two bodies into a form analogous to that ex¬ 
pressing equality of temperature, except under highly 
specialised assumptions as to the law of distribution of 
energy, which prevent the conclusions from being applied 
to any but attenuated gases Every attempt to advance 
in the desired direction has hitherto led to hopeless 
mathematical difficulties. 

A discussion on the merits of Burbury’s new method of 
analysis would be out of place in the present review. 
His theory represents the outcome of much thinking, and 
is not to be disposed of hastily It boldly faces the ques¬ 
tion of correlation, and thus brings us one step nearer 
towards explaining the properties of dense assemblages 
of molecules. It has the remarkable property that the 
character of the motion changes completely when the 
expression Q ceases to be essentially positive, by the 
vanishing of the determinant of the coefficients of Q or 
of one of its leading minors, and we know that the 
state of a gas also suddenly changes by liquefaction. 
Seeing, however, that it is necessary to regard actual 
molecules, not as spheres or material points, but rather 
as non-sphenca) rigid bodies, it still remains for Burbury 
to tackle the for more difficult question of the distribution 
of translatory and rotatory motions of unsymmetncal or 
axially symmetrical molecules when correlation exists, 
And we have a kind of vague feeling that probability coir 
sideratioos and finite molecular forces winch are flinrttoar 
of the distances and positi o ns of, the m ol ecul e* saw 
bringing us not much nearer the desired goal of 
mg temperature. Indeed, the question of deducing 
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law* of irreversible heat-phenomena from probability 
considerations becomes more and more difficult the more 
it is studied. But physicists have given ns another source 
of irreversibility, of which the kinetic theorist has hitherto 
made little use. The equation 

representing propagation of spherical wAves is satisfied 
mathematically by — F(a/+ r) +/(<*/ - r) , but the 

physicist has to make the axiom that waves always radiate 
fropty and never converge to a source of disturbance, and 
hence, that the second term alone exists in nature Seeing 
that the molecules on our earth derive so much of their 
heat-energy from the sun, which energy is (if we may use 
the expression) transported across some ninety million 
miles of ether by equations of this type, it is surely de 
sirable that some working hypothesis should be formu¬ 
lated for the conversion of radiant energy into energy of 
heat motion, and a kinetic theory involving such a hypo¬ 
thesis would explain irreversibility as a natural consequence 
of the simple axiom involved in the suppression of 
F (<*/+r) 

We trust that neither Mr Burbury nor Prof Boltzmann 
will construe any of these remarks into expressions of 
criticism on the points of difference between their con¬ 
clusions, and we hope that ere long both these writers 
will enlighten us further on the questions at Issue. The 
writer of the present review has (doubtless in common 
with many others) spent a considerable amount of time 
in trying to attack that tantalising question of tempera¬ 
ture from a kinetic standpoint coupled with probability 
considerations* or even deducing the law of molecular 
distribution from the temperature property , but every 
attempt leads to an impenetrable wall built of dense 
assemblages of molecules which cannot be assumed to 
follow the Boltzmann-Maxwell distribution, and which 
seem to say to the mathematician, “ Thus far shalt thou 
go, but no further" G H Bryan 


THE ZOOLOGY OF THE INDIAN SEAS 
A Deuriptm0 Catalogue of the Indian Deep-Sea Fishes 
in the Indian Museum Pp 111 + 212 and vin 
An Account of the Deep-Sea Brackyura Being Systematic 
Reports upon the Materials collected by the Royal 
Indian Marine Survey Ship “ Investigator * 1874- 
1899. By A. Alcoclc, MB Pp 11+85 (Calcutta 
Printed by the Trustees of the Indian Museum, 1899.) 
HE Catalogue of Deep Sea Fishes is a monumental 
work, since it completes the description in full of 
a large number of species already listed in the author 1 * 
papers, now well known, and illustrated in the “ Illus¬ 
trations of the Zoology of the Investigator " which he 
inaugurated id 1892, and which, thanks to the skill of his 
native artists, is likely to become classic. 

The fishes dealt with number 169 species, the Ana- 
canthini and PhySostorai being, as might be expected, in 
the majority, and but two of them Plectognathi 126 of 
these atand to the record of the Investigator alone, and 
43 only appear identical'with special found elsewhere, 
33 art said to be common to the Indian seas and the 
ftttatfct and k special feature ifc the occurrence of a 
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Trachinoid fish (a Btmbrops) originally found in Japan 
Dr Gunther, as is pointed out, has already familiansed 
us with the idea of a former open connection between 
the Mediterranean and Japinese seas , and, discussing 
this fish and certain related forms, the author dismissing 
the M comfortable formula” “similarity of conditions, 11 
is led to the conclusion that “ a considerable part of the 
fish-fauna of the Oriental region originated from, and to 
a certain extent is a remnant of, the fauna of the Tertiary 
Mediterranean of Suess—of a Mediterranean that ex¬ 
tended from the present Gulf of Mexico, through the 
present Mediterranean basin, far into the eastern hemi¬ 
sphere.” 

The chief novelty of the present work is a chart com¬ 
piled from Koken’s 14 Vorwelt und ihre Entwickelungs- 
geschichte 11 with the object of rendering clear the 
bearings of the above conclusion. The present coast-lines 
and those supposed to have existed during the Tertiary 
penod are indicated in dissimilar contours, and the pre¬ 
sumed area of the Inland Sea is rendered appropriately 
clear In the construction of this chan the author has 
sought the advice by Mr T H Holland, formerly of the 
Royal College of Science, London, and that gentleman’s 
splendid work on the Geological Survey of India amply 
justifies the choice 

The fresh-water fishes (mainly Ostariophysem and 
Cichhdse) come in for consideration. The occurrence of 
a Symbranchid species common in Tropical America and 
Australia, of Cypnnodonts known from Tropical Africa 
and America, are duly emphasised, while the author's 
records concerning the Cichlidm (Cbromides) have an 
especial value now that our knowledge of this remarkable 
group is being revolutionised by oar distinguished 
English Ichthyologist, Boulenger 

It is praise sufficient to remark that this grand mono¬ 
graph in no way falls short of its predecessors we have 
so recently reviewed (see Nature, vol lx. p 459), and 
that it will remain for generations a standard work of 
reference 

The report on the Brachyurm is serial with those on 
the Madreporaria and Ophiuroidea, and, like the former, 
is prefaced by an account of the history of the 
expedition and of its association with the Indian 
Museum It completes the work of the expedition on 
the crabs, and as regarding descriptions of new species it 
is supplemental to a senes of earlier papers by the 
author, his former associate and predecessor in office, 
the late Prof, Wood-Mason, and his present colleague, Dr 
A. R. L Anderson, extending over a penod of more than 
twenty years. The present volume deals with 53 species 
and 38 genera, with two exceptions from depths of over 
100 fathoms, and of these 21 genera and 5 species are 
known from other seas. Interest centres in the dis¬ 
covery of affinities between the fauna of the Indian and 
Atlantic deep-sea areas, which the author is disposed to 
interpret ju indicative of a former open connection 
between the two, for which he has already argued in re¬ 
porting upon the Madreporaria. Bathymetncally one 
species only (an Ethusa) was obtained at a depth ex¬ 
ceeding 1000 fathoms, 3 (Ethusa, 2 ip. and a Hyp- 
sophrys) between 800 and 1000 fathoms, 3 between 
500 and 800, and 18 between 400 and 500, while of the 
majority obtained at depths of from 100 to 400 fathoms 
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many alto occur in shallower water A supposed Doclea 
stands alone as a true shallow-water species captured at 
the hundred fathom line. 

The hit reveals a predominance of Oxystomid and 
Oxyrhynchid forms, and the careful diagnoses which 
comprise the bulk of the report are illustrated by four 
exquisite plates, drawn by the native artists who so fully 
distinguished themselves in the delineation of the corals 
For accuracy and beauty of execution they would be 
difficult to surpass, and it affords us great pleasure to 
add that in the collotypmg process employed by Messrs 
Taylor and Francis, who have reproduced these draw¬ 
ings, nothing has apparently been depreciated or lost 
The result is an entirely new departure in English art 
work, full of promise for the future. In dealing with the 
higher Crustacea Dr Alcock is on his strongest ground, 
for his 14 Materials for a Carcinologtcal Fauna** is already 
an established work of cyclopedic importance The 
result of the present undertaking is a triumph for those 
concerned, the tout tnstmbie a memorable one, and as 
a final comment upon it we can only add that Dr 
Alcock has incurred yet another contribution to the debt 
of gratitude due to him by zoologists at large 


ANTIQUITIES OF CENTRAL AMERICA 
A Glimpse at Guatemala and Some Notes on the Ancient 
Monuments of Central America, By Anne Carey 
Maudslayand Alfred Perclval Maud slay With Maps, 
Plant, Photographs, and other Illustrations. Pp 
xvii + 289, (London Murray, 1899.) 

OR the last two decades the name of Mr A. P 
Maudslay has been the most conspicuous of those 
associated with archceological work in Central America. 
No other explorer, not even excepting Mr Stephens 
himself, has covered so much ground and obtained such 
valuable results in this wide field of research Since 
1881 he has spent many years amid the ruined cities of 
Guatemala, Yucatan, and Honduras, has studied the 
monuments in minute detail, taken innumerable draw¬ 
ings and castings of carvings and inscriptions, drawn 
elaborate ground plans of palaces and temples from 
which the rank vegetable growths had first to be cleared. 
On the main and special features of these crumbling 
remains he has published several copious monographs 
in the Geographical Journal and elsewhere, and is now 
giving to the world the results of his seven expeditions 
in the Biologia Ccntrali-Americana , of which eight parts, 
with no less than 300 plates, have already been issued. 

When, therefore, this sumptuous volume was an¬ 
nounced, specialists and other dose students of American 
antiquities looked forward to a great banquet spread out 
with a view to their particular tastes and expectations. 
In this respect they will certainly be somewhat dis- 
appointed, while the general public will be all the more 
charmed a book of travels which is written in a 
fascinating style, and in which the note of living human 
interest is stronger than that of a vanished past. The 
book is exactly what it professes tb be—a brightly 
written account of a final visit paid in'1894 to the scene 
of his long and fruitful labours, the mam object being 
tojahp a general look round, and give in a small com- 
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pass a rough idea of the vast amount of work which has 
been accomplished, and wiU be permanently recorded 
in the more costly and leu accessible volumes pi" the 
Biologies 

During this last survey Mr Maudslay was accom¬ 
panied by his wife , and the arrangement by which the 
lighter and more descnptue sections were entrusted to 
her skilful pen has been attended with the happiest re¬ 
sults. Besides some very searching “ glimpses * at the 
country, its scenery, vegetable and animal life, and 
present inhabitants, special visits were paid to Cuban* 
Rabinal, Copan,Quiregua, Ixkun, Chichen Itsa, Palenque, 
and Tikdl, and some further archeological work carried 
out at several of these places. Special chapters written 
by Mr Maudslay are devoted to such work, while Mrs. 
Maudslay takes charge of the incidents of travel, house¬ 
hold matters, the surroundings, attitude of the natives, 
and so forth. Some of her pictures are extremely 
graphic, as when she enters sympathetically into the bird 
life, and tells us how 

“ we shared our dining room with the birds, who came in 
flocks to feed on the ficus and other fruit-bearing trees, 
and we were never weary of watching them at play 
amongst the branches overhead. At first the parrots 
and parroquets vastly outnumbered all the others, and 
appeared to have formed a settlement in the tree above 
our tent These parrots were a boisterous family, who 
woke at dawn, and began screaming and chattering 
whilst they performed round the branches all those 
gymnastic feats which 1 have thought were only devised 
in captivity to vary the monotony of cage-life But the 
parroquets, who lived in the same tree, appeared to be 
quiet little creatures, who nestled near to ooe another, 
whispering and cooing gently, until some sudden impulse 
would seize both parties, and they would dash off in the 
air, flashing circles of gold And red and green as the 
sun caught the glint of their plumage, and then return as 
suddenly to the shelter of the trees to chatter loudly over 
their exploits " 

While all this is going on, Mr Maudslay is busy amid 
the neighbouring rums on the banks of the Copan, 
which he had first surveyed in 1881, and studied more 
carefully in 1885 Here was revealed the fine ornamental 
doorway of a temple, and here the important discovery 
was made that nearly all the truncated pyramidal mounds 
had been crowned by temples, thus bringing these 
monuments, tike those Of Chichen Itza, Uxmal, and 
so many others in Yucatan, in line with Cholula, Teoti- 
buacan, Papantla, and the one or two other extant 
Mexican teocalli. The genesis of all is the same- 
mounds raised above the remains of departed chiefs, and 
terminating, not with a point as in Egypt, but with a 
platform on which to perform sacrificial rites and build 
the teocalli ("God's House"), when in due course the 
great chief joined the Olympians. But were these struc¬ 
tures built by the same race, and, If so, by whom ? In a 
chapter on “ Conclusions ■ Mr MaudsUy discusses this 
vexed question in connection with the obscure relations 
of Toltecs, Nahuas, and Mayas, and infers that the 
Toltecs were not of Aztec (Nabua) but of Maya stock* 
He, however, speaks with uncertain voice, and still 
doubts whether the stream of migration set from 
southwards or from Central Amenta northwards. But tbo 
problem may now be regarded as solved in favour qf tfe 
first assumption, and if Mr. Maudslay hesitates, it ispotyg 
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because be overlooks one of the factors essential to its 
solution Hie cradle of the Maya race is not Yucatan, 
which they appear to have been the first to occupy as an 
already civilised people (Mercer), They brought their 
civilisation with them from the Anahuac tableland, which 
they had reached from the Atlantic slopes (Tamauhpas, 
Vera Cruz), where the original stock still survives Here 
the widdy-diffhsed Huaxttc nation speaks, not a dialect 
or a later form, but an archaic type of Maya speech 
Here also they had attained a high degree of culture in 
remote times, as attested by the wonderful truncated 
pyramid of Papantla, which, although described by 
Humboldt, appears to be again forgotten Though of 
small size, Papantla must rank as the most wonderful 
structure of t{ie kind in the New World, being built, not 
of adobe, like Teotihuacan, Cholula, and those farther 
south, but of huge porphyry blocks covered with glyphs 
and carvings of snakes and alligators, and exquisitely 
polished, like the monoliths of Ttahuanaco on the shores 
of Lake Titicaca. The pyramid is disposed in receding 
terraces, and the platform on which the sacrifices were 
offered is approached by a broad flight of steps. 
Papantla is consequently a type of these structures, 
which, like the dolmens and menhirs of the Afro 
European men of the New Stone Age, may now be fol¬ 
lowed along the Maya line of migrations through 
Cholula to Tula (Tollau), and thence by the western 
(Pacific) route to their new homes in Central America 
What drove them south ? Natural expansion or invasion ? 
Oearly the latter, else they must have held their ground 
in the great centres of their culture on the plateau— 
Teotihuacan and Tula- where the rums are not of Nahua, 
but of Maya type. The Nahuas, probably distant kinsmen 
of the North American Shoshones, came later, and swept 
in successive waves of barbartsm over the tableland, dear 
ing out the cultured Huaxtecs (northern Mayas), and de¬ 
stroying their great city of Tollan, whence came their 
name, 11 Toltecs." The last wave was that of the Aztecs, 
who, after settling in the Valley^of Mexico (Tenochtitlan) 
and developing a certain culture under Huaxtec influences, 
also spread southwards, following the same Pacific route, 
and ranging as for as Guatemala, Salvador tad Nicaragua 
(Pipits and Niquirans). Now everything may be ex¬ 
plained, Safely entrenched on the Ch rapes-Guatemalan 
plateau, the early Mayas continued to develop their 
M Toltec” culture, partly assimilating the Quichtfs and 
other rude aborigines, all of whom now speak languages 
of Mays stock, and at last passing at the apogee of their 
civilisation into the hitherto unoccupied limestone 
peninsula of Mayapan (Yucatan) Here they were still 
later (not long before the discovery) followed by the 
conquering Aztecs, whence the traces of distinctive 
Nahua art, such as 

u those curious mural paintings recently found by Dr 
Gpnn in British Honduras, on the eastern limit of the 
Maya area* paintmgs essentially Nahua in style, yet ac¬ 
companied bf a legend in Maya 1 hieroglyphs t( (p. 25a) 

Mr. Maudslay also devotes a chapter to this Maya 
script, which he rightly distinguishes from the Aztec, 
while * doubtful if more than a mere trace of pbonedcum 
ms #s yet bsso established” (p, 254) A very fell and 
fycM account is given of the ingenious method by which 
J • T. Goodman has with some measure of success 
»c. 157 $, VOL. 61 ] 


attempted to solve the riddle of the Maya Calendnc 
system. But, strange to say, no reference is made to 
Mr Cyrus Thomas's more extended and perhaps more 
fruitful labours in this difficult field of paheographlc 
research. In his “ Day Symbols of the Maya Year” (16M 
Ann Report Bureau Rth , p 205), Mr Thomas seems 
at all events to prove that the Maya Script had passed 
from the pictographic through the ideographic to an 
initial stage of a true phonetic system As in the Egyptian 
hieroglyphs, all the processes are no doubt intermingled, 
while several of the symbols must be read phonetically 
as syllables if not as letters. The system would thus 
appear to have reached the rebus stage, in which some 
of the characters are to be taken as pictograms, some as 
ideograms, and some as syllables irrespective of their 
pictorial value. 

On the broader question of the independent evolution 
of American culture, Mr Maudtlay takes what may now 
perhaps be called the orthodox view 

11 It is, indeed, possible that accidental drifts from Asia 
may occasionally have influenced American culture, but 
such drifts across a great ocean must have been few and 
for between If the population of America came origin¬ 
ally from the Asiatic Continent, such an original migration 
must have taken place so early in the history of 4 the 
human race that it antedated the use of bronze, iron, or 
domestic animals in the land from which the migrants 
came” (p 272) 

In other words, whatever the American aborigines owe 
to the Old World dates from the Stone Ages, as the 
expression is commonly understood, all else has been 
locally developed independently of any extraneous 
influences 

The volume, it is almost needless to say, is superbly 
illustrated with over a hundred photogravures, chromo¬ 
lithographs, ground plans and etchings, besides a large 
scale-map of all the Central American lands (Guatemala, 
Yucatan, Chiapas, Honduras and neighbouring districts) 
in which ruined cities have been discovered. There is 
also a sufficiently copious index, and the volume is 
altogether handsomely equipped A H Keane. 


OUR BOOK SHELF 

Das Gescklecht cUr Pflanxtn* Von R J Cameranus. 

Pp. xin + 78 (Leipzig Engelmann, 1899) 

It seems difficult to believe that scarcely two centuries 
have elapsed since botanists first began to recognise the 
most elementary foct in the sexual propagation of plants, 
namely, the function of the pollen as me male fertilising 
agent Yet such is the foct The letter of Cameranus 
to Valentin, 11 De sexu plantarum,” published in 1694, 
marks an epoch in the history of botany Up to that 
time a knowledge of the processes which must precede 
the production of a fertile seed had remained in statu 
quo ante since the time of Theophrastus, the pupil of 
Aristotle, nor was any further substantial advanre made 
before the writings of Kttlreuter and Sprengel, seventy 
and one hundred years later 

The services of Cameranus to botanical science have 
been amply acknowledged by the historians of botany, 
especially by Sachs in his 41 Geschichte der Botanik"(see 
Ganisejrs translation, pp. 385-90), who speaks of his 
letter to Valentin as being 44 often mentioned, but appar¬ 
ently little read ”, but now for the first time we have a 
translation of it In any modem language and the little 
book is a valuable addition to the botanist's library. 



294 


NATURE 


[January 25, 1900 


Cameranus method was thoroughly Darwinian Hit 
conclusions were based entirely on most careful personal 
observations and all objections to his explanations were 
impartially noted and carefully considered It was largely 
from the phenomena exhibited by unisexual, and espe 
cially by dioecious, plants that Came ran us drew the con 
elusion admirably summed up m his own words 
(Gamseys translation) 14 In the vegetable kingdom no 
production of seeds takes place unless the anthers 
nave prepared beforehand the young plant contained in 
the seed It appears, therefore, justifiable to give these 
4 apices'a nobler name, and to ascribe to them the ngni 
ficance of male sexual organs, since they are the recep 
tades in which the seed itself, that is, the powder which 
is the most subtle pan of the plant, is secreted and col 
lected, to be afterwards supplied from them It is equally 
evident that the ovary with its style represents the female 
sexual organ of the plant 

The thanks of all botanists are due to the publishers 
and to Prof Mbbius, who has prepared the translation, 
for this somewhat tardy tribute to the work of a great 
investigator But few of his contemporanes recognised 
its merits our own fellow countrjman Ra>, perhaps, 
more than any other A w B 

Journals and Papers of Chauncy Maplts D D F R G S, 
late Bishop of Ltkoma , lake Nyasa Fdited by 
Ellen Maples Pp 278 (London Longmans and 
Co, 1899; 

Th* presence of an attractive and educated personality 
for some twenty years in equatoml savage Africa is 
explained by the fact that Chauncy Maples was an Oxford 
member of the Universities Mission to Central Africa 
The tint sixty pages contain the journal of his journey 
through the Meto country an abstract of which was 
given before the Royal Geographical Society in 1882 
The last paper is the unfinished one of a senes in the 
Nyasa News % the first paper printed on the lake and 
started by him in 1893 It ends with pathetic abrupt 
ness by an unanswered question be was drowned in 
the lake as he was writing it The papers form a sequel 
to the 41 Life, which has already been noticed m 
Nature , they manifest 1 sincere, human and kindly per 
ception of the aims of scientific investigation There is 
much chatty natural history throughout these papers 
One of them compares Anyania with Melanesian as 
depicted in Dr Codrmgtons 4 Studies 1 But perhaps 
the most valuable contribution is the paper read in 1891 
before the Oxford Graduates 1 Missionaiy Association 
on the power of the conscience, the sense of the moral 
law, and the idea of God amongst certain tnbes in Fast 
Africa Anthropologists will, in fact, find the first hand 
impressions of a cultured English gentleman after years 
of residence I F H 

Lecons de Chtmte Physique Par J H van t Hoff 
Ouvrage traduit de Vallemand par M Corvisy 
DeuxiSme partie La btatique Chimique Pp 162 
(Pahs Hermann, 1899) 

We have now before us a French translation of the 
second part of van t Hoffs admirable lectures on 
physical and theoretical chemistry Attention was drawn 
m the notice of the first part (Nature, vol lax p 458 
1899) to the somewhat unusual division of the subject 
Then, under the title of chemical dynamics, equilibrium 
and velocity of reaction were dealt with on the basis of 
thermodynamics and the law of mass action, here, 
undqr the ttlk of chemical statics, we have a methodical 
ind systematic treatment of molecular chemistry In 
Part 1 mathematical methods were of necessity adopted, 
n Past 1 L the methods are more purely chemical, and 
will appeal in especial to the organic chemist 
After a short review of the nature of the atomic and 
molecular theories, the author proceeds to discuss 
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molecular weight and polymensm in a section which 
occupies half the present volume Avogadro’s law 
and the molecular weights of gases naturally receive 
first attention, and are briefly disposed or Then, 
at much greater length, come the methods for the 
determination of molecular weights in solution, the 
classification being in accordance with the thermo 
dynamic cycles involved in their deduction from the 
gas laws for dilute solutions Molecular complexity and 
the anomalies encountered with isomorpbous mixtures 
and electrolytic solut ons are next discussed, the section 
concluding with an account of the work done on sobd 
solutions rbe author clearly discriminates between 
crystalline xnd amorphous solutions, and it is interesting 
in this connection to find that he is of opinion that 
palladium hydrogen probably contains the hydrogen in 
the state of single atoms, and that the retention or dyes 
by fibres is not, strictly speaking, a case of solid solution, 
but of surface action, like the absorption of various 
substances by charcoal 

The second section of the book 11 on molecular 
structure, and includes subjects of such general chemical 
interest as the determination of constitution and con 
figuration, isomerism, tautomensm and racemism As 
one might expect from the chief founder of stereo¬ 
chemistry, the treatment of this section is masterly both 
in us brevity and in its clearness 
The third and concluding section deals with molecular 
grouping and polymorphism In it are discussed the 
laws regulating the transformation of polymorphous 
substances, the theories of crystallographic structure, 
and the orientation of molecules in the crystal 
To those who teach and to those who study advanced 
chemistry the book is indispensable J W 

Git Aerumt By Prof Antonio Aloi Pp xi + 238 
(Milano Ulnco Hoepli 1900) 

This book, which is one of a senes of manuals deals 
with the cultivation of oranges, lemons, and other species 
of the genus Citrus 

Among the subjects treated of are the soil and climate 
suitable to the growth of these plants, manuring graft¬ 
ing. spacing of the trees, pruning, irrigation, parasites 
and maladies One may mention as deserving special 
notice the tables given to elucidate the scientific treat¬ 
ment of manuring, which are calculated from chemical 
analyses of fruit, leaves, &c, combined with the com 
puted production of the latter per plant With regard 
to maladies, different remedies, which have been sug 
gested and tried, are described The concluding chapter 
contains calculations as to the expenses and profits con¬ 
nected with the cultivation of the plants in question 
The book is small, nicely got up, and contains five 
coloured plates illustrating different diseases, apd twenty- 
two wood cuts It should be very useful to those con 
cerned in the cultivation of oranges and other plants, 
many points in it, moreover, are of interest to the general 
botanist 

Star Land By Sir Robert b Ball, FRS New and 
revised edition Pp vm + 388 (London Cassell 
and Co , Ltd, 1899) 

The new edition of this popular work on astronomy, 
based on lectures addressed to a juvenile audience, calls 
for little remark A few additional illustrations have 
been introduced, but we are astonished to find that some 
of the original diagrams have not been amended Fig 
17, for example, shows a lam sun spot far outside the 
sun spot zone , and Fig 33 shows the altitude of the sun 
at noon on the shortest day much too great m comparison 
with the position indicated for the kfegtst day If Ae 
author's name were unknown, diagrams tike these would 
; certainly suggest a want of personal acquaintance With 
1 astronomical phenomena 9 
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Brain in Relation to Mind\ By J. Sanderson Chns- 
tison, H.D Pp. 143 (Chicago Ur Chnstison, 1899.) 

11 Comparatively few physicians and fewer laymen," 
says Dr Chnstison, 14 have a satisfactory view of the 
(ttfadonsbip of brain to mind," and we are afnud that 
Dr Cbnstisop is not among the minority When the 
writer of a book that purports to be a serious work cm 
psychology commits himself to such statements as that 
” tne use of means to a given end imptyfjt the pre-eaist- 
ence of a specific potentiality having a plan in the 
abstract, for only the pre-existing can be the cause of a 
necessity 0 , ana that “the evolution idea is abso¬ 
lutely incompatible with law and order,” it would be out 
of place to deal with him in a sc nous review 


LETTERS TO THE EDITOR 
[ The Editor doot not hold kirns*// responsible for opinions ox 
tressed by his correspondents Neither enn ho undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended fer this or any other part 0/ Nature 
So notice is taken of anonymous communications ] 


Is New Zealand a Zoological Region ? 

As some weeks must elapse before Mr Faiquhar is able to 
reply to the questions asked (p 373) by my good friend Mr 
Wallace, I would urge your readers to bear in mind that no 
particular sanctity should be attached 10 the word Region 1 
Such a sanctity was once ascribed to the word “ Species/* and 
to no one living more than Mr Wallace are we indebted for the 
removal of the misconception therein involved Properly used 
both are very good words, and it aouid not be easy to get on 
without them \ but to each may be ascribed a virtue which it 
does not rightly possess. In the case of New Zealand I would 
meanwhile refer to the expression of Prof Huxley's views in 
the Proceedings of the Zo ological Society for 1868, which so far 
as I know have never been refuted Ai (■ rrd Newton 
Cambridge, January 30 


Compensation in Weather 


As our climate does not, in a long series of years, undergo 
permanent change, we arc accustomed, In a time of extreme 
cold, wetness, or other quality of weather, to expect. In a vague 
way, that we shall have, ere long, a variation in the opposite 
direction, equalising matters. Is It possible to attain greater 
definiteness m such expectation, snd, utilising the principle of 
compensation, to forecast, in a measure, the character of an 
approaching season ? 

I propose to inaulre what sort of relation subsists between the 
cola of a given winter and that Of the thirty winters preceding 
We may conveniently measure the cold of winter seasons by 
the total number of frost days from September to May (For 
brevity, we shall here designate each winter season by the year 
in which It ends, 1843, eg. meaning 1841-42 ) 

Let ns, then, begin by adding the numbers of frost days in the 
thirty winters 1842 to 1871, 1843 to 1873 and 10 on We thus 
get a series of twenty nine numbers, varying from 1593 to 1717, 
with an average of 1653 
The fottowing table may now be considered — 


OroopH of 30 winters 
eoacaluiig, of 
frost days, 

(1) Under 1610 
(3) 1610-1639 

( 3 ) 1630-1649 

(4) 1630-1669 
<S> 1670-1689 
(6) 1690 or more 


l 

l :: 


Svsru* oumbor of frost 
cUyi la winter 
follow log 
680 
66a 
604 

44*° 

. 51*0# 

43*0 


Thus, In general, the larger the number of frost days in the 
30-winter nitu ih« tawltar, on an Average, b the number in 
the winter Mtewap A reveranl occur* at No. 5. (Bat there 
an only two aura.) 

Thbbtparhapa, eery much what w« ihontd expect on the 

bear in mind that the data 
ena are not ran nnmmoua, 1iqd beware of bnilding too 
on a il nd e r foooda ti on. The remark* hen offend an 
by way of aa g g nrin g a method which might perhape be 
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found practically helpful, if fuller data were found to point In 
the same direction* We may, then, note these thiee facts — 

(1) The six mildest winters (since 1871) were each pr eceded 
by a 3£Ytar group having more than the avenge of frost day* 

(2) The six contest winters were each preceded by a 30 year 
group having toss than the average of frost days. 

(3) Of fifteen 30-year groups with exceolve cold (/ e over 
the average), as many as twohe were followed by mild winters, 
and only tkm ((/ / one fifth) by severe winters. 

Applying the seme method to frost days in the first half of 
each year, it might be shown that out of twelve 30-year groups 
with excessive *£ 0 ) 4 , ten ware followed fay mild first halves, and 
only two by severe first halves 

Reverting to the former case (total winter seasons), the 
diagram represents, in curve A, the total frost days m 30- 
winter groups ending 1871, 1872, Ac. Below is an inverted 
curve, tne first point of which Indicates the number of frost days 
in winter 1873, the second in winter 1873, and so on (The 
time scale below, it will be seen, is shifted one year to the left ) 



A Carve of froet-dsys In yo winters ending 1871, 187s, ftc 
B. Curve offawt-dsys id wiRlan 1879, 1873, Re. (Inverud). 


\ certain correspondence may be traeed between these carves. 
And taking the dots above the average line in A, It' will be 
seen, how, except In three cases, marked by a small circle (in 
B), each corresponds with a mild winter in B,a (act alreadynotcd* 
There 11 a curious lag in part of the second curve We find 
two conspicuous wave crests in A, via. in 1881 and 1893, and 
the highest points (1 e lowest values) in B are li) 1884 and 1896. 
Further, the lowest point in A is in 1885, the lowest ip B m 
1888* An Interval of three years In each case It might be 
worth while to observe whether this is repeated to any extent 
in the future course of these eurvds. 

Now the last thirty winter seasons (ending 1899) have a tou 
of 1657 frost days, and if we allowed ourselves to speculate as 
to the quantity of frost In the current winter season (1900) we 
might at least perhaps fairly anticipate, or might have anud 
paled, that this would not turn out an extremely severe winter, 
and that the chances are rather against Its being extremely ml la 
either But the point I would emphasise is that, with copious 
material useful hints might possibly be obtained as to the limits 
within which the character of a coming season (or other portion 
of time), as to heat or other quality would probably occur To 
this end. I may remark, some might fine a diagram of dots 
helpful, in which, taking the case of winters, the sharimm and 
ordinates ere used for the 30 winter groups, and the following 
winters respectively, a dot being placed at each erasing point 
of the lines from the two scales. Alex. B. Mac Do wall. 
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THE METHODS OF INORGANIC EVOLUTION .» 
II. 

I HAVE already said that 1 think most chemists would 
consider that the formation of larger masses by poly¬ 
merisation is more probable than by the comma 
together of dissimilar atoms; but if we consider chemical 
compounds, certainly the analogy is all in favour of the 
latter view if the principle of continuity be taken into 
account, for we are ignorant of the point at which one 
evolutionary process resigns in favour of jinother The 
present separation of compound from simple bodies is, 
indeed, simply a measure of our ignorance anting from 
the feebleness of our laboratory resources in relation to 
the temperature required to produce more and more 
simplifications. 

1 discussed this question in my “ Chemistry of the 
Sun”* in 1887, and showed that the analogy of the com¬ 
pletely studied hydrocarbon senes beginning with CH a 
suggested a hypothetical elemental sequence 

a b 

a + (£ + b) written by chemists oA 

« + (A)(A) .. >• 

and so on 

In the concrete hydrocarbon senes we have continuous 
additions of CH S to CH 4 until we reach a molecule de 
fined by C^Hm, and as the building up of this molecule 
can be tracedT without difficulty, so we can imagine it 
simplified by successive skeddings of its constituent 
CH S , we pass from a simplification which we can bring 
about by simple halving to one which provides us with 
relatively large and small masses 

The next question which anses then is whether there 
Is any way open to us of getting still more light on this 
matter beyond that furnished by orthodox chemistry 
Let us consider the regions of thought from which we 
may expect it, To do this, I must go back to my original 
conclusion derived in 1873 from the spectroscopic nets 
then accumulated tn the work on the sun and stars, and 
the laboratory observations made to attempt to under¬ 
stand them. 

1 then wrote — 

u 1 have asked myself whether all the above facts can¬ 
not be grouped together m a working hypothesis which 
assumes that in the reversing layers of the sun and stars 
various degrees of 1 celestial dissociation' are at work, 
which dissociation prevents the coming together of the 
atoms which, at the temperature of the earth and at all 
artificial temperatures yet attained here, compose the 
metals, the metalloids and compounds ” * 

With the progress of science the idea of “atoms” has 
considerably changed, and this change of view enables 
us to study the question of dissociation in a more rigid 
way than was previously possible. 

Formerly “ atoms w were regarded as merely chemically 
different from element to element, the recent investiga¬ 
tions have introduced a new conception It is now no 
longer chemically different matter merely, but matter, 
whether chemically different or not, carrying an electric 
charge In the first work along this new line physicists, in 
order to grapple with the phenomena of electrolysis and 
solutions, imagined sub-molecules or sub-atoms carrying 
an electric charge in an electrolyte from the anode to the 
kathode; this was called an ion (Gr. a goer) This con¬ 
ception ha^been more recently used to explain those 
movements of particles of matter which produce light, 
and therefore spectral lines. The sub-particle, this Ton, 
with its electric charge s and its mtss *, is supposed to 
move in an elliptic orbit under the attraction or a centre 
At first the theory supposed the ions to be electrified pat* 

1 CondnaaS frna hi ■ P 161 *t tn 

■ fiStagUatac ti gi, 1I75 (PMU Trmmt , cbdv Part a, p 491). 

NO. 1578. VOL. 6l] 


tides, but a recent extension considers them to be complex 
dynamical systems the motions of which are registered 
by spectral phenomena 

It will be gathered from what I have already said re¬ 
lating to the various questions connected with the sthdy 
of “series” of spectral lines how the Idea of “complex 
dynamical systems” is also demanded to e^riain the 
phenomena presented by them. 

Thus I have shown it to be probable that the hydrogen 
atom which tWe chemist weighs may be built up of 
hundreds of the things, call them what you will, a few 
of which in the hottest stars produce the vibrations which 
we take as demonstrating the existence of hydrogen fo 
the celestial spaces. 

Both these lines of modern evidence tend to justify 
the view that the different spectra are not produced by 
different material, but by different conditionings of the 
same material 

These different conditionings may refer either to the 
electric charge or to the mass of the ion, or of the mole¬ 
cule round which the ion circulates The units of matter 
present in the ion or in the central molecule may vary 
in number, or their arrangement may vary 

Imagine a senes of substances “chemically” dif¬ 
ferent, the intrinsic difference of which really consists 
merely of their being built up of different numbers oj 
units, from A the simplest to Z tne most complex. 
When Z is simplified by heat, its complex system of 
centre of force and ion with their electnc charges will 
undergo changes which we may expect to result m 
the formation of less complex systems doubtless built 
on a like pattern, and therefore capable of pro¬ 
ducing spectra, hence we are bound to see the 
spectra of some of the intermediate forms which, when 
they are stable and go about in company, it may well 
be that physicists have already recognised These we 
may call B or C, or R or S, or X or Y, as representa¬ 
tives of various complexities. 

The more complex the form experimented on and the 
higher the temperature employed in the laboratory, the 
more spectral lines indicating different chemical “ele¬ 
ments” in intermediate stages may we see. 

1 say in the laboratory because in the stars the result 
will be different There, in consequence of the long con¬ 
tinued action of heat and the shielding of the reversing 
layer from the effects of lower temperature, we may only 
see at the highest temperature the spectra of the forms 
A and near A. We now know what these are. 

To take another case, let us assume that the electnc 
charges or arrangement as well as the number of the 
units of matter may vary Under these conditions, 
when we dissociate Z, not all, but only some, or 
possible intermediate forms may be expected to afford 
spectral evidence. Say, to take an example, those in 
the vertical columns of Mendelfefs table, and I 
am led to make this suggestion because Kayser has 
shown that tn “senes” the duplicity or tnplicity 
of lines is associated with the position of the ele¬ 
ments producing them in these columns. A concrete 
case would be afforded by contrasting the behaviour of 
sodium and caesium, representing relatively simple and 
complex substances. We might observe the tines of 
sodium when oesium is dissociated, we should not 
expect to see the lines of csesium when sodium is dis¬ 
sociated 

The two cases taken it is possible may illustrate the 
difference between related and not related groups of 
“elements.” 

The apparently constant appearance of representative 
lines of the spectrum of one substance of a group iqtbef 
of the other member of the same group may bt thus 
explained, although It has generally been attributed,** 
the presence of impurities, as in the case of all 
long lines seen in spectra ; and this in spite of thfiipj 
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test that if Ilia purest specimens known (I have worked 
op beads of Stas* silver which had never been touched) 
were so impure^ some of the decimals used to express 
their atomic weight might be well spared. But it is not 
a question of apparent impurities only. 

it Is possible that some of the gases of lower atomic 
weight which exist in the hottest stars may be repre¬ 
sented by A in opposition to heavy metals represented 
by Z, the existence of which is known in the cooler stars 
only. 

The giving off of gases from metals when high tension 
electricity is employed is well known. This has been 
explained by assuming them to be “ furnace gases," that 
1 Si gases 44 occluded 0 by the metals during tneir reduc¬ 
tion. But this does not seem to be a sufficient explan¬ 
ation for the same gases are given off by meteorites. 
We now see why something like this may happen if 
there is any foundation for the modern conception of the 
structure of the “atom 11 , and do not these facts explain 
the chemistry of the hottest stars ? 

It is too early yet to attempt to discuss the effects of 
the electric charge in this connection, but it must be 
pointed out that so soon ai the ions, however associated 
their units may be, which are supposed Always to have 
an electric charge upon them, are subjected to the action 
of a voltaic or induced current, the spectral phenomena 
observed when they are heated are liable to great changes 
in some cases, ana especially when high atomic weights 
are in question. Doubtless we have here a field of 
research which will ultimately supply us with the most 
precious knowledge. 1 have already shown that with 
the gases, such as hydrogen and oxygen, heat alone gives 
rise to no spectral phenomena, while in the case of such 
metals as sodium heat is so effective in its dissociating 
power that the subsequent application of electricity 
produces no further change. 

We have, in fact, to consider that the effects produced 
on different substances under the same conditions may 
be different, and that the stars carry us further than our 
laboratories , that is there are stages of spectral change 
within and beyond our experimental powers revealing a 
shedding of 10ns at different temperatures. 

Dr Prestorts Researches 

Quite recently the study oi magnetic perturbations of 
spectral lines has brought a fresh array of evidence on 
this question 

It has now been proved that spectral phenomena are 
different when the light source under examination is 
subjected to the action of a strong magnetic field which, 
among other things, causes a precessional movement of 
the orbits of the 10ns to which 1 have already referred 
In order to consider the beating of this, let us deal 
with the spectrum of sine which contains triplets. It 
has been shown that denoting these in ascending order 
of reArangibility by A b B„ Cj, A* B* C„ &c, the lines 
A t , A* 4c., show the same magnetic effect in character, 
and have the name value of e/m The lines B lt B„ B„ 
ftc, and C lt C* C* 4c, form other senes, and possess a 
common value for the quantity e/m 10 each case 
Dr Pr esto n, one of the moat successful workers in this 
new field, states — 

"The value of//*r for the A senes differs from that pos¬ 
sessed by the B serves, or the C series, and this leads us 
to infer that the atom of zinc 11 built up of ions which 
differ from each other in the value of the quantity '/**, 
that each of these different 100s is effective in producing 
A certain series of tines m the spectrum of the metal.** 

But this is by no means all that is to be learned from 
Dr. Preston’s researches. He wr it es 
“When we examine the spectrum of cadmium or of 
magnesium—that it, whan we examine, the spectra of 
dtber metals of the same chemical group—we find that 
Hot ohly ere the spectra homologous, not only do the 
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lines group themselves in similar groups, but we find i» 
addition that the corresponding lines of the different 
spectra are similarly affected by the magnetic field. And 
further, not only is the character of the magnetic effect the 
same for the corresponding lines of the different metals* 
of the same chemical group, but the actual magnitude of 
the resolution as measured by the quantity e(m p the 
same for the corresponding senes of lines in the different 
spectra. This is illustrated in the following table, and 
leads us to believe, or at least to suspect, that the ion which 
produces the lines A lt A p A* &c, in the spectrum of 
zinc is the same as that which produces the corresponding 
senes A], A* A* &c,, in cadmium, and the same for the 
corresponding sets in the other metals of this chemical 
group In other words, we are led to suspect that, not 
only is the atom a complex composed of an association 
of different 10ns, but that the atoms of those substances 
which lie in the same chemical group are perhaps built 
up from the same kind of ions, or at least from 10ns which 
poisess the same */**, and that the differences which 
exist in the materials thus constituted anse more from 
the manner of association of the 10ns in the atom than 
from differences in the fundamental character of the ions 
which build up the atoms." 


Magnattc «fect. 


Nomih or 
complax 
tnplou. 


Swtott 


Tnpfot*. 


Cadmium A= 

Zinc A = 

Magnesium An 

Precession*] spin 


5086 

4811 

S'*4 



4800 

4722 

5*73 



tThin Ubla show* th« effect for the three line* which forme the lira natural 
triplet in the spectrum of cadmium compared with the corresponding Une** 
is the spectrum of due and magnesium It will be seen that the corrv 
speeding lines in the different spectra suffer the same magnetic effect both 
In character and magnitude Thus the corresponding lines 4800, 471s. 
5173 are each resolved into sestets, and the rate at which the ionic orbit in- 
caused to p ie ces* is the same for each (denoted by gfmmlj In the table). 
Similarly for the other corresponding lines. J 


This is a result of the first order of importance 1 
previously discussed what might be expected to happen 
if the complex system giving the spectrum of an element 
were broken np t and showed that if less complex systems 
of the same pattern- that is, consisting of centre of force 
and ion with its electric charge—were thus produced, 
these systems would be just as capable of giving spectra 
as the one the breaking up of which produced them 
We should get new ions free to move and vibrate, and 
new spectra which may teveal the constituents, that ib, 
the manner in which the complex system breaks up. 
But Dr, Preston goes further than this. He shows that 
the same ion associated with different centres of force 
gives us lines at different wave-lengths. That a certain 
ion which in the spectrum of magnesium gives nse to 4 is 
also present in zinc and cadmium, though There is no trace 
of b m their spectra. 

Now, if the views held by those who have worked along 
any of these lines be confirmed, we shall be compelled 
not only to give up polymerisation as the only cause of 
greater complexity of the molecules of the elements, but 
to acknowledge a great strengthening of the view that all 
chemical atoms nave a common basis, and build new 
mental imajges on this basis. I now pass from the 
spectroscopic evidence to work in a new field 

Prof J ) Thomsons Researches 

1 have before referred to the fact that science now 
has to consider masses much smaller than the atom of 
hydrogen This we owe not only to a discussion of the 
wieaamenaof senes but also to some recent researches of 
Prof. J J Thomson, made in connection with his work 
on the kathode rays. 
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Since the kathode ray* produce luminous effects their 
path can be traced, hence it is known that they are de¬ 
flected in a magnetic field This deflection depends 
upon the m*JO of each particle and the electric charge it 
carries, that is, upon their ratio, mje This ratio Prof 
J J Thomson Anas to be about one seven hundredth of 
the corresponding value for the hydrogen ion in ordinary 
electrolysis 

At the same time it has been found by Prof J J 
Thomson and Mr Townsend that the electric charge e is 
the same for kathode rays and a hydrogen ion The 
mf§ in fact may be regarded as independent of the nature 
of the gas Since then the mje of the hydrogen ion is 
700 times greater than in the case of kathode particles, 
the **, the smallest mass whose existence Prof J J 
Thomson has glimpsed, can only be about one seven- 
hundredth of the hydrogen ion 

Prof J J Thomson writes — 1 

44 The explanation which seems to me to account in the 
most simple and straightforward manner for the facts is 
founded on a view of the constitution of the chemical 
elements which has been favourably entertained by many 
chemists ( this view is that the atoms of the different 
chemical elements are different aggregations of atoms of 
the same kind In the form in which this hypothesis was 
enunciated by Prout, the atoms of the different elements 
were hydrogen atoms , in this precise form the hypothesis 
is not tenable, but if we substitute for hydrogen some un 
known primordial substance X, there is nothing known 
which is inconsistent with this hypothesis, which is one 
that has been recently supported by Sir Norman Lockyer 
for reasons derived from the study of the stellar spectra ” 

* » » t * 

44 Thus on this view we have in the kathode rays matter 
in a new state, a state in which the subdivision of matter 
is earned \ery much further than in the ordinary gaseous 
state a state m which all matter—that is, matter denved 
from different sources such as hydrogen, oxygen, &c — 
is of one and the same kind, this matter being the sub 
stance from which all the chemical elements are built up 

* # # # # 

1 The smallness of the value mje is, 1 think, due to the 
largeness of e as well as the smallness of m There 
seems to me to be some evidence that the charges 
carried by the corpuscles in the atom are large compared 
with those earned by the ions of an electrolyte ” 

Thus the whole question of dissociation has been 
advanced because while on the chemical view we have 
to deal with intrinsically different kinds of matter from 
element to element, on the view of Prof J J Thomson m is 
a constant for every element, reminding one of Rydberg s 
general formula for senes in which N f is practical!) a 
constant for every element, although Rydberg acknow 
ledges slight variations which may be due to errors of 
observation 

Prof J J Thomson is thus led to the following viiw of 
the differences in construction of a simple 44 atom” and a 
compound 4i tnoleculc n 

44 In the molecule of HC1, for example. 1 picture the 
components of the hydrogen atoms as held together by 
a great number of tubes of electrostatic force , the com 
ponents of the chlonne atom are similarly held together, 
while only one stray tube binds tbe hydrogen atom to 
the chlorine atom " 

Dr Preston’s results on the magnetic perturbation of 
lines, to whiflh I have already referred, leads him to the 
same general conclusions as those armed at by Prof J J 
Thomson in favour of the view of dissociation He says — 

14 It may be, indeed, that all ions are fondamentally 
the same, and that differences in the value of e/m , or in 
the character of the vibrations emitted by them, or In 

1 PM Mm? toI xhw p jit October 1I97 
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tbe spectral lines produced by them, may really arise 
from the manner in which they are associated together 
in building up the atom " 

And again — 

44 Wb nave, I think, reasonable hope that the time 
is fast approaching when intimate relations, if not 
identities, will be seen to exist between forms of matter 
which have heretofore been considered as quite distinct 
Important spectroscopic information pointing m this 
same direction has been gleaned through a long series of 
observations b> Sir Norman Lockyer on the spectra of 
the fixed stars, and on the different spectra yielded by 
the same substance at different temperatures These 
observations lend some support to the idea, so long 
entertained merely as a speculation, that all the Various 
kinds of matter, all the various so called chemical 
elements, may be built up in some way of the same 
fundamental substance” 

The Three Ways of Inorganic Evolution 

At the present time, then, me have before us three 
suggested a ays of inorganic evolution 

1 along the chemical view, this may depend on 

(1) Polymerisation, or the combination of similar 
chemical molecules, or 

(2) The combination of dissimilar chemical molecules 

In the new physical view all this is changed into 

(3) The gradual building up of physical complexes from 
similar p rticles associated with tbe presence of electricity 

In this last conception we have the material world, up 
to the highest complex, built up of the same matter under 
the same laws , as in spectrum analysis there is no 
special abrupt change between the phenomena presented 
by tbe simple and compound bodies of the chemist, so 
also in the new view there is no break in the order of 
material evolution from end to end 

Certainly the new view seems competent to throw 
light on many facts which lacked explanation on the old 
one, by whatever method of evolution the higher com 
plexes were assumed to be brought about Because on 
tbe ionic theory we can imagine several first forms, so 
that the question of descent comes later with the intro 
duction of more complex systems These various first 
forms bring about the possibility of evolution along 
several parallel lines, as well as of the possibility of ad 
infinite number of intercrossings In this connection we 
must not forget that the constituents of the reversing 
layer of Rellatrix and of protoplasm are nearly identical, 
while the particular forms of matter of which they are 
composed make so little show in the sun 

The analogy before suggested between the earth and 
moon, and the central congenes of material units and 
the ion revolving round it, suggests that tbe ion may be 
the more constant m its structure, and that it is to a large 
extent to the varying mass charge representing the centre 
of force that spectral changes are due It may be that the 
subordinate “ senes ” indicate that very small variations 
of complexity are possible, as well as greater ones 

In the light of this analogy, the ions visible m the 
simple spectre of the hottest stars are those associated 
with the smallest centres of force These are, so for as 
we know at present, hydrogen, helium, astenum, oxygen 
and nitrogen among the gases , carbon and tdicium. and 
calcium, magnesium ana sodium among the metals, in 
the forms we study by their spectra at the highest tem¬ 
peratures we can employ in our laboratories. 

At the stars cool forger aggregates of material units 
in tbe centres of force round mien these 10ns revolve be 
come possible, and hence the complexity of the spectrum 
of Uranium and of the sun, representing a cool star, are 
both explained by the same process, the ranees stages 
of which can be reproduced tn the reverse direction by 
venous degrees of dissociation 

Non haw LOCUS*. 
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THE LONDON UNIVERSITY ELECTION 

S INCE the appearance of last week's Nature, the 
coarse which we ventured to foreshadow in refer¬ 
ence to the impending election has fortunately been 
found practicable. It was announced on the 17th inst 
that a committee of graduates unconnected with either 
of the two party organisations bad invited Sir Michael 
Foster, K.C.IL, to contest the seat, and that he had con¬ 
sented to be put m nomination. This fact ought to re¬ 
assure all those graduates who desired to see the Uni¬ 
versity do itself honour by selecting a fitting successor 
to Sir John Lubbock. And a passage in Dr Benson’s 
letter to the Times led to a general belief that at leait 
one of the candidates now before the constituency would 
be willing to retire before a man of really distinguished 
position and qualifications. Unfortunately, however, it 
appears that up to the present time neither of them has 
evinced any readiness to withdraw his personal pre¬ 
tensions. 

The only reason assigned by their friends appears to 
us wholly untenable. They have both presented them¬ 
selves to the constituency as the special friends of the 
country graduates. Both of them objected to the report 
of the Cowper Commission on the ground that in some 
way or other—not very clearly defined—the interests of 
the general body of graduates, particularly those who 
lived at a distance from the metropolis, would be sacri¬ 
ficed to the wishes and the influence of a body of pro¬ 
fessors connected with the London Colleges Each of 
them has secured the adhesion of some of the members 
of Convocation by conveying tbe impression that the 
development of the University, on one of its two sides, 
as an institution capable of aiding and controlling the 
higher education of the metropolis, and of bringing 
the more eminent of the London teachers into vital 
connection with its governing body, would entail some 
possible injustice to the older graduates, and cause the 
value of theiT degrees to be lowered 
There is not, and never has been, any justification for 
a fear of this kind The status of the existing graduates 
has not been affected, or indeed threatened, by any of 
the proposals of the Commission or by the subsequent 
legislation Nothing has been done to lower the 
character of the degrees possessed by the present 
members of Convocation, or to put in peril any of their 
privileges. 

Nor is the principle of external graduation in the 
future m any way at stake in this election. That prin¬ 
ciple has been emphatically endorsed in the recommend¬ 
ations of the Royal Commission, constantly restated and 
enforced in all the resolutions of the Senate as well as of 
Convocation, and finally safeguarded by the explicit terms 
of the Act of Parliament. It Is difficult to see how a 
champion of that principle is needed in the House of 
Commons, or what a member of that House could now 
do to give to that principle increased strength and 
permanence. 

The fact is that when the statutes of the reconstituted 
University shall have been framed and have received the 
Royal Assent, all the controversy which has been nfe 
within the University itself will be at an end And it is 
to be observed that in formulating those statutes Sir M 
Foster and Mr, Busk have taken an equal share of 
responsibility, so that both are presumably well equipped 
with knowledge of the internal constitution of tbe 
University and its wants in the future. The domestic 
politics of the University, even were they fur more im¬ 
portant than they are, ought not to be uppermost in the 
coosideiatioaof any graduate who has m view the true 
rep ut ation and influence of his University, and tbe pur¬ 
pose which ought to be served by the choice of a 
University m e m b er . Ordinary constituencies may be 
safely trussed to send to Parifiement a sufficient number* 
of members who will promise to obey the party Whip, 
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and to look well after local affairs But the claims of a 
University to representation rest on other grounds- Such 
a constituency is bound first to have regard to the national 
interests m respect to the promotion of learning and 
science, and to the exposition, when occasion requires, of 
the views of learned men A University constituency 
fails wholly in its duty to the nation if it cannot enrich 
Parliament by sending to it men of recognised authority 
and lam intellectual influence 
Much stress has been laid upon the voting at recent 
senatorial elections, as if it furnished a test of the views 
of the electorate. But any inference thus drawn is 
wholly unwarranted, and might be seriously misleading 
The cases are not parallel When the graduates are 
called on to select one of their own number to become 
one of the Senate, it is reasonable that what are 
called domestic politics should occupy a large share of 
attention For the Senate is the executive body of the 
University, and is solely concerned with its internal 
affairs. But when the graduates are invited to choose a 
burgess in Parliament, their responsibility is of a wholly 
different character, and their choice should be determined 
by higher, larger, and more permanent considerations. 
What are the needs of the community in regard to 
national education, how for it is desirable or possible for 
the State to suppl) these needs, what should be the action 
of the Government in relation to matters in which the 
interests of science, literature, art, the higher professions, 
or the encouragement of research are concerned,—all 
these are grave questions requiring for their solution 
men of affairs, and of practical knowledge, and of ac¬ 
quaintance with other Universities than tbeir own And 
from this point of view it must be evident that the 
claims of Sir Michael Foster, who, tn addition to his 
other distinctions, is known as a former student and 
professor in University College, and a graduate of London 
chosen by Cambridge to become one of its foremost 
professors, for outweigh the claims of any competitor 
whose name is before tne constituency 
It is important that those members of the University 
who take this view of the public duty which is cast upon 
them at the present election will lose no time in making 
known their willingness to serve on Sir Michael Foster’s 
committee Pending the publication of a formal address, 
which is expected to appear immediately, graduates 
would do well to send in their names to Sir John F 
Rotton, 3, The Boltons, S W 


AMERICAN HIGHER TECHNICAL 
EDUCATION 

I N dealing with tbe question of American higher edu¬ 
cation, we must not lose sight of the fact (due to 
various causes) that any system of education in a young 
country like America would probably require certain 
modifications if adopted in an old world country The 
latter would probably be steeped in traditions, many of 
which are doubtless of great value, yet unsuitable to the 
requirements of a new country. Americans have derived 
their fundamental principles of educational methods 
from us, and have formed them into a system adapted to 
their special needs Tbe question whicn naturally arises, 
however, offer studying the American system, is whether 
in a modified form it might prove a success in our own 
country 

In order to more thoroughly understand this system, 
it will be necessary to explain tneir methods of working 
It is intended to deal only with the course of training 
undertaken by an engineering student in America, as 
the same thoroughness characterises the work done by 
those qualifying for other professions. 

The system is nearly the same in all the important 
American colleges. The student enters at an average 
age of about nineteen, after passing a severe entrance 
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examination in English, mathematics, and one foreign 
language. There » at present a strong tendency to 
raise the standard required for entrance, in order to ex- 
-dude all but well-trained students. 

The length <of the course Is four years, and comprises 
mathematics, physics, chemistry. English, French, Ger¬ 
man, and engineering The course in pure science is 
•extensive and thorough , chemistry and physics both have 
fairly extensive laboratory work, while in mathematics 
the course includes differential and integral calculus, with 
a small amount of differential equations 

The bulk of the work in pure science is finished by the 
end of the first two years, the last two years being devoted 
mainly to professional subjects. The manual training 
daises dr workshops are considered to be one of the 
most important parts of the engineering course. The 
reason for the great attention given to practical work 
is due to the entire absence in America of anything 
similar to our premium pupilage system There is no 
desire to reach tne level of hand skill of a good mechanic, 
the intention being to teach correct methods of using 
tools, and to show how work should be done. 

There are usually four shops through which the 
student passes in rotation In tne wood shop the course 
-consists of a series of exercises illustrating the U9e of 
tools and forms of simple joints , this is followed by a 
•course in wood turning, which naturally leads on to 
pattern making, fairly complicated patterns are made, 
such as a spoked wheel, plug cock with the necestaiy 
core-box. In the foundry, moulding is taught both m 
sand and loam, and cores are made and baked by the 
students , castings are not made from every mould, but 
only sufficiently often to show the correct methods of 
working In the smith’s shop there are also a set of 
exercises on forging, and sometimes the student has to 
make and harden a complete set of lathe tools for his own 
use in the turning shop In the fitting shop the student 
passes through a course in chipping, filing, scraping, and 
then goes on to the machine tools, such as the lathe, the 
milling machine, planer, and shaping machine. The 
exerases have all been carefully thought out, so that 
they form a progressive senes, each illustrating some 
principle. 

Summer workshop classes of about one month are 
common, when the students devote their whole time to 
practical work Dunng this period the students often 
undertake to make either the whole of a machine or to 
finish a previous year’s work. At Sibley College they 
have built wholly in their shops a 60 horse-power tnple 
expansion marine type engine, which is usea for experi¬ 
mental purposes, the finish of this engine was quite 
equal to any ordinary engine, and it was said to run 
quite as well as any other steam plant 

The shops as a rule are large and well equipped , for 
instance, there are thirty engine lathes besides other 
vnachme tools at Sibley College. One of the most sur¬ 
prising features of their manual training is the amount 
of hand skill which the student acquires in his com¬ 
paratively short course , this is, by the Amen cans, at¬ 
tributed 10 the fact that their shops are entirely devoted 
to teaching, 1 and that therefore they can advance the 
men more rapidly than is possible in a commercial 
establishment Tne question as to whether handicraft 
is a suitable subject to be taught in a university is too 
large to be discussed here, but as regards America 
there can be no doubt of Its value, and it is found in 
every really important engineering course throughout 
the United ftates and Canada. 

The experimental work in the engineering laboratories 
is very similar to our own, but everything is on a much 
larger scale ; there are often quite a number of testing 
machines and experimental engines, each intended to 
emphasmg tome apodal point 

At flmy College and at Boston there are special 
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engines for teaching valve setting, both for shde valves 
ana Corliss gear They have at §Iiiy C oll ege a small 
ammonia refrigerating plant arranged for experiments 
on the action of Inverse heat engmes. 

MacGill University has a very fine hydraulic plant 
for studying the laws of flow of water through orifices, 
pipes and over weirs. The electrical laboratories ace large 
and wall equipped , in the dynamo sworn there am 
machines or afi types for illustrating continuous, alter¬ 
nating and polyphase currents. The seppiy of testing 
instruments, such as ammeters, voltmeters, wattmeters* 
appeared to be on a generous scale. 

At several institutions there are foil courses for mining 
engineers, with laiye laboratories for the reduction of 
ores to tne metallic state, the same type of machinery 
being used as in a mine Mining and metallurgy are 
often taken together, the metallurgy deals prina pally 
with copper, lead, silver and gold, tne practical work, 
as regards iron and steel, appeared small when the 
industrial importance of these metals is considered. 

The very large number of students to be found in one 
college is also significant Canada is by no means a 
populous country, yet there are nearly three hundred 
engineering students at MacGill University, Montreal, 
ana we find from two to five hundred students at all the 
leading technical institutions , yet in spite of these laige 
numbers, the supply of graduates seems to be unequal 
to the demand Almost every graduate can at once 
obtain a post carrying with it a salary small, but generally 
sufficient for an independence. 

It is difficult for an outside observer to form an abso¬ 
lutely accurate idea of American methods of teaching, 
but they certainly rely to a greater extent than we do on 
text-books, and a considerable amount of home work 
seems to be the rule. 

The natation class, in which students are questioned 
on the matter of the text-book, is quite unlike anything 
m England , it is intended to give the teacher a means 
of discovering what the student knows, and as marks 
are assigned for success in recitation, it plays an im¬ 
portant pert in the course. The written examination 
does not appear to carry the weight that it does with us , 
no practical or drawing examinations are held, but every 
piece of work is marked and counts towards graduation. 

A special feature is the way in which the purely pro¬ 
fessional subjects are subdivided Thus, at Boston, we 
find no less than seven engineering professors besides 
assistant professors. There can be no doubt that this 
•penalisation is beneficial to both staff and students 
To the staff it must be a great advantage to be able to 
concentrate themselves on a special subject, which, of 
course, they can carry further than if they were obliged 
to cover a wide ground The subjects of thermodynamics, 
mechanism, and applied mechanics are really quite 
separate, although often grouped together under the head 
of mechanical engineering 

Looking on the system of American technical education 
as a whole, one cannot but be filled with admiration for 
tbe manner in which they have earned out their ideals. 
Technical education may be looked upon as similar to a 
manufacturing process v it should turn out a product of 
the particular kind that is required for the industrial 
needs of its own country. The actual educational value 
of the methods of training employed should be sub* 
ordinated to the commercial question, which is. whether 
the student obtains that knowledge which will enable 
him to be of use m industry. In a system of general 
education the training of the mind is generally taken to 
be of more importance than tbe actual knowledge, hot 
professional education stands on a different basis. If 
this pomt of view be taken, then tbe pareens who deads' 
on tbe value of technical education should he fits- 
employers into whose service the graduate passes after 
completing bis college course. * * * 
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A mw bft HMwifcctuwn who require scientific as* 
entaa ta appear to be perfectly satisfied with the edu 
cation which is gjvna to the students. In some of the 
laiyest works the heads of departments and designers are 
all college graduates, and in not a few cases important 
and responsible posts are reached at what seems to us 
a very youth Ail age Part of the success of American 
manufactures in outside markets is no doubt due to the 
systematic and thorough technical training of those who 
direct their manufacture. 

The American student works harder than his English 
confrere, and his work is mapped out for him along 
strictly utilitarian lines ; for the average man the 
American system isexceedmgiy good , for the very good 
man it is doabtfiil whether it is not too rigid, which may 
explain why there are so few scholars and brilliant ex¬ 
ponents of research produced in proportion to the large 
oumber of students. r W Buustall 


ARMOUR PLATES 


'T 1 HE different classes of armour which may be used 
-L are as follows —Wrought iron, steel, compound, 
Harvey, and Krupp types. 

Wrought iron was largely used in the first armour-clad 
battleships, and the late Sir John Brown was practically 
the first manufacturer of them on a large scale m this 
country Owing to its toughness ana freedom from 
cracks under the impact from projectiles, this type held 
its own for a long time , it could be produced at a fairly 
cheap rate, and was readily worked into shape. Although 
attempts were made to employ steel long ago, owing to 
(he higher cost of this material and the methods of 
fusion not being sufficiently perfected, until comparatively 
recently, to enable mild or soft steel to be produced— 
that is, steel low in carbon—this material did not make 
much way until, in France, methods were introduced of 
producing at one operation large masses of mild steeL 

In this coqntry, however, we branched off into com¬ 
pound plates—that is, plates composed of wrought iron 
with hard steel faces. There is no doubt, however, that 
the French policy was the better one, as mild steel plates, 
though perhaps more easily perforated, do not crack under 
impact to the same degree as compound plates 

Owing, however, to the enterprise of the American, 
Harvey, it was found possible to take soft steel plates 
and carburise them in a similar manner to that which 
has been used for centuries—that is, carbqnsmg by the 
cementation process (though, of course, Harveys treat¬ 
ment was necessarily varied to suit the altered nature 
of the material being treated), so that steel plates were 
obtained with faces containing considerable percentages 
of carbon, up to 70 or 80 per cent, whilst the rear 
still retained its original soft and tough condition 
Such a plate, after being treated and quenched in water, 
either wholly or on the hard side, then possessed a very 
bard surface, against which a shot broke into fragments. 

Further improvements were introduced at Krupp’s 
Essen Works, both as regards the composition of tne 
steel used in the plates, a material being obtained of 
tough nature, yet having great tensile strength with 
high elastic limit, and also a further improvement was 
effected by carbunsing the surface by means of gas 
cementation instead of charcoal. More regular and 
uniform results have been thus obtained than by any 
other process, and though by means of specially shaped 
projectiles, or projectiles fitted with soft metal caps, such 
plates can be perforated, this is much more difficult than 
fttf me rty Ordinary ogival projectiles without Caps go to 
piecds upon impact, tuir striking energy being wasted 
id breaking Uraas ra a ves instead of perforating the, plate 
a tt ached. Briefiy, it may be said that the latest type of 
MMktd plates poss es s abeut twice the resistance of 
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the older type of plates. This enables a great saving to 
be effected in the weight of armour to bis used for the 
protection of the modern warship. 

My firm has, however, recently produced capped 
projectiles which, with a slightly higher velocity than 
the average usually employed, readily perforate hard* 
faced plates, so that before long we may expect 
the latest type of plates to be found quite vulnerable. 
Thus the battle proceeds, first the plate wins, then the 
projectile, until perhaps some day all civilised nations 
may find it more profitable to revert to a simpler and 
more effective method of settling difficulties than by 
trying to kill each other R A H admpi d 


NOTES, 

ExraUkSioNb of opinion from political leaders as to the value 
of scientific advice, and the need for scientific methods in 
Government Departments, are so rare, that some remarks which 
Lord Rosebery made upon this subject at Chatham on Tuesday 
come almost as a surprise We have over and over again re 
ferred to the lack of interest In the progress Of science, and the 
disinclination to take advantage of available applications, shown 
by official authorities concerned with national affair*. Only 
recently some of the scientific lessons taught by the war have 
been pointed out in these columns (pp. 37, 83), and some of 
the services which a committee of men of science could render 
to the Government If their advice were asked have been indi¬ 
cated From the subjoined extract from Lord Rosebery's 
speech it will be seen that he is in accord with the methods 
advocated in these columns. If the war leads to an acknow¬ 
ledgment of the value of scientific opinion, the result will be 
one upon which the nation may be sincerely congratulated 
The Tim*s reports Lord Rosebery to have said — 11 We ought to 
get another great advantage out of this war, for, after all, we In 
this country have much to learn, and thb war will have been a 
cheap one, whatever it may cost, if it has made us learn several 
Important lessons. I humbly think that in this country we live 
a great deal too much from hand to mouth. We do not proceed 
liy scientific methods. We go on the principle that things have 
earned on so well so far, that we are a noble nation, that we 
are very rich, that we are pretty numerous, and that we have so 
muddled out right in the end. But I say this, that we are a 
people of enormous waste We waste simply by not panning 
scientific methods. I do not like to compare us with Germany 
It is hardly lafe to mention the name of foreign Powers lest 
some innuendo be suspected, or else some guilty thought In 
one's mind But at any rate we may be certain of this—taking 
Germany as an example of the opposite method of treatment— 
Germany is infinitely more painstaking and scientific in its 
methods than we are. But, without taking as a model Germany 
or any other country, I believe, if we wish to take full advantage 
of the lessons of this war altar it is concluded, we must become 
more scientific in our methods m commerce, in education, and 
in war We are not methodical, we are not scientific, we are 
not abreast of the more idvanced nations of the day ; and if we 
want to keep our place we shall have to consider the lessons we 
have been taught in this respect Depend upon it, however 
brilliant you may be, the tortoise of investigation, method, and 
preparation will always catch up and overtake the hare which 
leaves everything to the inspiration and effort of the moment 
Great as the task before us in the field is st this moment, the 
task that remains for os after thb war b completed b the greatest 
task that ever by before a nation You will have, when thb 
war b over, to put your Empire on a business footing. We 
must have no more discussions ss to the way fin which one thing 
has happened to go wrong or has happened to go right We 
must consider! deliberately, patiently, and sdentificaJljt the 
methods by which we have been accustomed to proceed, and 
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uc in what way they have fallen short, and determine to recon 
aider and revue them ' 

Pro i* H G /iuihkn, professor of mathematics in the 
Umversty of Copenhagen, and M Peron, of Auxerrc, have 
been elected correspondents of the Pans Academy of Sciences 

We notice with much regret the announcement that Prof 
D £ Hughes F R S , died suddenly on Monday, January 22, 
at the age of sixty eight 

Sir John Lubbock, on his elevation to the peerage, has 
decided to take the name of Lord Avebury, after a property of 
hu in Wiltshire Letters Patent have been pasted granting the 
adoption of this title 

Dr G K Gii bert of the US Geological Survey, has 
been elected president of the American Aasomatioa for the 
Advancement of Science 

Dr Georce M Dawson, director of the Geological 
Survey of Canada, was elected president of the Geological 
Society of America at the annual meeting held on December 

27 1899 

The death is announced at the age of fifty three, of M 
Marion, Curator of the Natural History Museum at Versailles 

On the 16th inst two violent explosions occurred at the 
Avigliana dynamite factory near Turin ten persons being killed 
and thirty injured Both explosions were distinctly heard in 
Turin although the distance is fully 25 km 

Me C A Schott, chief of the computing division of the 
U S Coast and Geodetic Survey, has retired from that post in 
order to devote hu whole time to special scientific work He 
has been succeeded by Mr J F Hayford 

Ma J B Carruthers has been appointed mycologist to 
the Government of Ceylon and assistant director of the Botanical 
Gardens at Perademyx He will leave England early in March 
to take up hu duties which will chiefly be the investigation of 
the diseases of economic plants in the island 

Dr Karl Goebel professor of botany and director of the 
Botanical Institute at Munich is now associated with Prof E 
Sftlenka and Prof J Rosenthal as editor of the Bitlogischts 
CtniralkUit AH botanical communications intended for that 
periodical should be sent to Prof Goebel 

M de Fonvieli e informs u* that the solar halos and mock 
suns observed on January it, and referred to in our notes last 
week (p 279) were seen over a large part of Western France 
A detailed description of the phenomenon, with illustrations 
will appear in Ctsmcs of January 27 

The dtsungufahed diatomist, Dr Grunow, has presented hu 
very large collection of diatom slides to the Imperial Natural 
History Museum at Vienna. A very carefully prepared selee 
two of microscopic slides made by the late Mr W T Suffolk 
hu been presented by hu representatives to the Royal Micro 
•eopual Society 

Mr Wiiuah Henry Power, FRS, the Amount 
Medical Officer and Medical Inspector for General Sanitary 
Purpoees of the Local Government Board, hu been appointed 
to the office of Medical Officer of the Board, in succession to 
the late Sir Richard Thome Thome, K C B Dr H Franklin 
Parsons hasten appointed successor to Mr Power, and Dr 
R Bruce Low hu been appointed an aaaatant medical officer 
of the Board 

A 30UHR telegram from Madrid, dated January ao, states 
that. In view of the declarations of the Minister of Public Works 
in the Chamber, the Spanish Government proposes to nuke the 
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best passible arrangements at the Madrid Ohunratory for the 
reception of foreign astronomers, who will observe the eclipse of 
the sun on May 28 Neveithelem, other places are better 
adapted for the purpose, u for example, Naval Moral, aoo 
kilometres from Madrid on the Caceres line, bret m at that 
place the eclipse will be total for two minutes 

The EUctrsnan states that the Admiralty have determined 
to fit several vessels of the Channel Squadron, vu the 
Mtgntfctnt , Hanmkml and JupUsr % with wire leu telegraphic 
apparatus on the Marconi system, and the signal boatswains 
of the two flag ships and two petty signal officers on each of 
the ships In question are now bang instructed in wireless tele* 
graphy on board the Afc7ar at Portsmouth It may be regarded 
as extremely probable that all the vessels of the navy will 
eventually be equipped with wireless telegraphic apparatus 

Science hu suffered a considerable loss by the death 
of Mr James R Gregory whose services to mineralogy are 
widely known Mr Gregory was bom on December 29, 
183a, and while a boy at school he thowed great interest in 
minerals and fossils He started hu active career as an expert 
in gems, but afterwards took up mineralogy and geolog), and 
got together some valuable collections In 1867 he went to 
South Africa prospecting for minerals and introduced from there 
the croodobte He exhibited a collection of minerals at the 
Pans Exhibition in 1867 and wu awarded a medal He also 
exhibited at the Fisheries and Health b xhitntion and wrote the 
report on minerals and genu for the Indian and Colonial Exhi 
bit ion In addition to many rare mineralogical and geological 
specimens Mr Gregory possessed a fine collection of meteor 
ites which he had been getting together for about forty years 
He wu a member of several scientific societies, and had sincere 
regard for the progress of natural knowledge 

Incorrect maps and neglect of compass bearings are two of 
tbe causes to which the Tints correspondent attributes General 
Gatacre s repulse at Stormberg As science u concerned with 
both them matters, we reproduce the correspondent's remarks 
upon them —(1) The map of the ground was utterly misleading 
and worse than useless Not only was the contouring so in 
correct u to give a totally false picture of the configuration of 
the hills, but the actual distances and the roads were inaccurately 
represented (a) So far u I am aware, no one amongst the 
responsible authorities had taken any compass bearings and 
consequently no one knew where he wu being taken in the 
dark —The special correspondent of the Tints at Cape Town 
thinks that the latter pant u exaggerated and remarks — 

41 Owing to tbe abundance of magnetic ironstone all over South 
Africa (and the name 4 Root kop, 1 red head, probably indicates 
its presence near Stormberg) compass bearings are liable to be 
all over the place, especial!) at night, when u is impossible to 
know how near one may be to magnetic rocks At Chtereley 
one day I wu taking some bearings which ma de Cofenso lie due 
east instead of north, north for the nonce happening to be a 
large stone a yard or two away " 

An earthquake, resulting w great ion of life, occurred on 
September 20, in the neighbourhood of Smyrna More than 
1600 parsons, it is estimated were killed, and more than 2000 
wounded, while 11,000 bouses were defrayed The epicentre 
appears to have been situated in the Meander valley between 
Aidta and Sankcm, and a large number of the damaged towns 
and villages are attuated in this valley within an ana move than 
sixty miles long The railway line between Aidm and Omouilon 
wu raised by fully one yard, while m other parte of the valley 
the ground hu sank Some additional details sra given in a fetter 
that we have received through a comspondbot 44 Practically 
every budding within an ana of iso* square miles, ha mya 
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“ wti damaged to a greater or 1 m extent—meet being levelled 
to toe gronnd. For Instance, DenUtt had 4500 homes, and of 
theee >400 are completely down, Samkeol had 800, and of 
these 600 are down . . From a scientific point of view the 
earthquake was most interesting, and ibe oaase or the con 
sequences of It, was that the greater part of the Meander and 
Legens valleys have subsided from two to six feet " 

Accokdino to the Listek of Tlitts, the earthquake of December 
31,1899, which destroyed 10 many houses at A khalkalakifTrans* 
canessia) and in ten neighbouring villages, and dunsg which more 
than too persons perished under the ruins of the bouses, was well 
observed at the TJfli* Physical Observatory The first shock 
was at th 50m. 30a p.m , and had the unusual duration of 
im, 4a It waa frit with special severity in the hilly part of toe 
city, on the right lank of the Kura river Lamps were set swing 
ing in the houses, vessels fell from the cupboards, and heavy 
crosses went down from the bell towers of several churches. The 
direction of the shock was N W to S E The second, much 
feebler shock, was at 4h 38m 34s p m , and lasted four seconds 
only f its direction was NNW to S S E. The third shock, at 
8h 45m p.m , was not shown by the seismoscope of the Observatory, 
which is situated on the left bank of the Kura, but was noticed 
on the right bank of the river The earthquake was also noticed 
at the Tkvibuly, Trips, Varvanno and Kvinly stations of the 
Transcaucasian railway (from ih 47m to th 50m p.m ), where 
It damaged several station houses, as well as at the Katagelan 
(th 48m ), Svirl and Zugdidl stations of the Kars railway (at 
ah. 22m , at the two last ones), as well as at the high level 
stations of Abas-tuman (4b 50m ) and Kold (ah im ) 

One of the wonders of toe New York Zoological Park, 
recently opened to the public, b a great cage for birds. It 
represents an attempt to do for certain large and showy water 
birds precisely what has been done in the Park for the hoofed 
animals, the buffalo, the otter and other species—to give them 
all a section of Nature's own domains, and when the birds are 
finally put into the cage they will fly in real freedom, for it 
Incloses thrie forest trees of considerable size The struc¬ 
ture is 152 feet long, 72 feet wide, 55 feet high, and consists 
of a series of steel pipe arches and purlins over which wire 
netting has been tightly stretched j chain netting is used so as 
to afford the least possible obstruction to the eye It contains 
a pool of water too feet long and an abundance of shrubbery 
Another important buldlng b the reptile house, which b one of 
the finest structures ever erected in a zoological garden. It b 
146 feet long, and its greatest width b over 10a feet s it cost 
about 45*000 dollars. 

At several stations on the Indian coast tidal curves are 
automatically recorded by means of self registering gauges, 
end ue used In toe construction of tide-tables containing the 
predicted times and heights of high and low water at about forty 
ports. The report of the work of the Survey of India Depart 
ment during 1898, which reached thb country at the end of last 
year, contains tables showing the agreement of the actual with 
the predicted times and heights for each year of the period 
1890-1897 Taking the averages of the eight years, it appears 
that at open ebast stations, 71 per com. of the predictions of the 
times of high water were within fifteen mlnutee of the actual 
timee, and 70 per cent of the low water estimates were within 
the mine Baths of accuracy Tim estimated heights were more 
accurate, 95 P» cent of toe predictionsof the heights of high 
water being Within eight inches of the observed height, and 93 
per cent of the low water heights were within the mm% margin 
of feme. Of oflUrse, a di ffere nce of eight inches means more at 
some places toon at others 1 n sv or t hs lsm, the forecasts as a 
whole may be regarded aa mtbfactocy. 
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From the annual report of the Royal Alfred Observatory, 
Mauritius, for the year 1898, we learn that the mean rainfall at 
seventy-one stations was 76 85 inches, against an avenge of 
77*89 inches \ the rainfall for the month of August was the 
greatest on record, and was highly beneficial to the sugar crop. 
There were apparently two tropical cyclones in the South 
Indian Ocean during the year, toe tracks of which have been 
approximately laid down on a chart The magnetographs were 
at work throughout the year, disturbances occurred on thirty- 
nine occasions, the principal were February 11-13, March 
15-16, and September 9-11 Photographs of the sun were 
taken dally when the weather permitted, and the negatives 
were forwarded to the Solar Physics Committee There were 
sun spots on 302 days, the great feature during toe year 1898 
was the sodden outburst of activity in September, after a decided 
decrease as compared with the previous year No brilliant 
aurora were observed 

So little is known of the fauna of Britbh fakes that a paper 
on the Entomostraca of Lake Bassenihwaite, by Miss E M 
Pratt, published in “ Studies in Biology from the Biological 
Departments of Owens College," is of distinct value In an 
introductory note, Prof S J Hickson refers to the possible 
practical value of thb Investigation to fishery It is well 
known to fishermen that the lakes in Cumberland vary very 
considerably in their u trout" reputation Baisenthwaite U 
not regarded as a very good lake for trout, but, on the other 
hand, it contains an abundance of perch and pike. It would 
be extremely interesting if in time a systematic study of the 
relations between the fito-fauna and the Entomostracan fauna 
could be undertaken This would not be a very costly investlga 
tion, and Prof Hickson thinks it would require the whole 
time of a competent naturalist provided with a modest laboratory 
on the lake ride for a period of two or three years. Biology 
stands in great need of investigations of this kind } but though 
there are many wilting workers, few funds are available to 
equip them and provide them with the necessaries of life while 
their researches are in progress 

Thu subject of parasitism in freshwater mussels has been 
investigated by Mr H M Kelly (Bulletin Illinois Labormery, 
vol v , art. 8), with the object of determining to what extent 
the degree of infection would vary in allied species m the same 
or different localities. The results seem to indicate that the 
capacity for being infested by each particular hast is to a great 
extent a characteristic of the species. 

The first number of the Revue SctentiRqut (Revue Rose) for 
1900 contains an account of the addresses delivered by well- 
known naturalists on the occasion of the “jubilee** of the 
Soddte de Biologie. An interesting survey of the history, 
growth, and work of the Society was given by MM Bouchard 
and Gley, from which it appears that the progress in the past 
has been mtfafactory, and that there is every augury for a 
hopeful future 

Thb managers of the Marine Biological Laboratory of Wood's 
HoU, Massachusetts, have famed an attractive syllabus of toe 
course of study and Jutruction in the department of botany 
for the thirteenth season, from July 5 to August 15, tpofa It 
comprises courses of lectures, together with a laboratory courts 
of Instruction by experienced teachers, on cryptogamlc botany, 
plant physiology, plant cytology, and microtechnique, together 
with special lectures and courses of lectures by experts oa 
branches which they have made their special study 

Ih vol. UL (No. 6) of the Records of the Australian Museum, 
Mr R. Etheridge, jun., describes, under the name of Bkciter* 
xybn, some remains of a curious fern like plant from the Cool- 
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measures of New South Wales, Indicating a totally new 
structural type Fern-llke hi its general character*, this plant 
presents the peculiarity of developing secondary wood in its 
stem, so that we have the associatioo of fern foliage with a stem 
characteristic of higher plant-groups. It is suggested that It 
may prove .to bt allied to the so-called Cycado-filtoes of Dr 
PoCome—organisms that appear to be on the border-line between 
the now wall-differentiated groups of Cycads and Ferns. 

In the mme journal, Mr £ R. Waite records the occurrence, 
no the coast of New South Wales, of so example of the rare 
Ribbon-fish, or Oar fish, of the genus Rtgalttut Like all 
other known specimens, the present example was imperfect, and 
belonged to the female sex As u well known, there is great 
variation in the relative length and breadth of the body, as 
well as In the number or the fin rays, of the different specimens 
of Rigokcus hitherto obtained, but Mr Waite seems favour¬ 
ably inclined to the view that such differences are only of 
individual value 

In the Ath dti Lttun, win (a), u, Prof. Pietro Tacchini 
gives statistics of the earthquake which occ u r rH at Rome on 
July 19 of last year, and Dr G Agamennone discusses the 
Badllan earthquake of the night of March 4-5, 1898, the cpi 
centre of which was situated in the Apennines. Dr Pericle 
Gamba contributes a brief account of the magnetic properties of 
bricks, Ac , that have been struck by lightning, and his obscr 
various are in conformity with the theory that the singular points 
and cones (" punti dutintl e tone dUlinte") observed in rocks 
and bricks are only produced in a powerful magnetic field, such 
as Is due to violent discharges of atmospheric electricity, and 
that their magnetisation U independent of the earth's magnetic 
field These conclusions accord with the views of Dr 
Folgberailer 

Among the various properties of multi-dimensional space, the 
analogues of the five regular polyhedra are of inlertst In the 
V*rk**dikn§t* of the Amsterdam Academy, M 5 L van Oss 
disc usse s the 41 regular 600 cell , 11 «t the form bounded by 600 
tetrahedra, which can exist in space of four dimensions. The 
paper, which deals also with the self congruent displacements of 
the form in question, is illustrated by fourteen plates, showing 
the figures of the 6oo, the iso, and other regular forms m four 
dim en sional space, so far as these can be made viable by thdr 
projections on two mutually independent rectangular co-ordinate 
planes. 

Wb have received an elaborate memoir, by Dr Wilhelm His, 
on protoplasmic studies of the ova of the salmon, published in 
the Ahkandl Sack tut hen Gcstllukaft t 1899, No 3 

to we learn from the Report of 1899, the Bristol Museum 
has been enriched by a fine series of Neolithic implements and 
wea p o ns presented by Mr J B. Pritchard, by whom they were 
co lle cted in Somerset and the adjacent counties. The same 
institution has likewise received an unusually fine skeleton of an 
Ichthyosaurus. 

FeOM Rouse we have received a copy of Fat urMi, a periodical 
b I Aria, mainly devoted to literature and fine arts, and pub 
Hshed fortnightly. The present number is illustrated by views 
of Orricto Cathedral, and the oooteots, which border most nearly 
ofl miencti short articles by R. Spina, on “ Telepathy," 
and by A. Cnfgtfai, on artificial gems. 

Tub first part for the current year of the Pncuiimgt of the 
Washington Academy of Sciences consists of a synopsis of the 
Mexican and Central American Umbellifene, by Prof J M 
Coulter and Hi. J- N. Rose, illustrated by several plates and 

BWmerous texuflgures. 
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The number of La ns N§tansia for Jsnnasj mnlilns a' 
biographical sketch, by Prof G. B. De Tool, of the late Cotmt 
Abbfi F. Cast race ne, together with a complete list of his oo*» 
triburioni to botanical literature. Thu oooupUs file pages 
of close print, and comprises upwards of ooe hundred and 
twenty separate papers, of which by for the larger number 
refer to the structure, reproduction, and mode of lib of 

From Dr A. Fock, of Berlin, we have received a pamphlet 
of 128 pages, entitled "Ueber die Grand tsgen der exucten 
Naiurfonchung " It is a philosophical dissertation dealing with 
the fundamental conceptions of number, magnitude, length, 
time, mass, force and energy, the doctrine of oausallty, the 
atomic theory, the ether, and so forth, and it gives us the 
general Impression of being well written and dearly expounded. 
Mesas Mayer and MUIler, of Berlin, are the publishers 

A fourth edition of the " Lehrbnch der Botanik Air Hoch- 
•chulen," by Profs, Strasburger, Noll, Schenck and Sohimper, 
has ju« been published by the firm of Gustav FUcher, Jena. 

A "Liverpool Mathematical Society” has recently been 
established Ata meeting held on January is, at the University 
College, Prof Sitcom read a paper on some hydrodynamic*) 
problems. 

A new and enlarged edition of the Rev James Gall's 11 Easy 
Guide to the Constellations ” has just been published by Mesas 
Gall anc* logits. The book provides a simple means to enable 
any one to become familiar with the constellations and the in¬ 
dividual stars represented upon the thirty smell maps. 

Messrs. Henry Holt and Co , New York, announce lor 
immediate publication Atkinson’s "Lessons in Botany" and 
Barnes' " Outlines of Plant Life " Both books are simplified 
and abbreviated editions of earlier books by the same authors, 
and are adapted to the needs of pupils in secondary schools. 

A classified list of separate papers from the various 
publications of the Smithsonian Institution, at present avail 
able at a nominal juice, has just been distributed by the 
Institution The papers will be supplied, by preference, to 
persons engaged in original research in the branch of science 
to which the work asked for pertains, to those engaged in 
educational work, and to collaborators of the Institution 

The preface of the thirty fifth volume of the 11 Zoological 
Record " contains the important announcement by the editor, 
Dr David Sharp, F R.S., that "This volume includes the 
literature of the CoelenteraU for two years, and brings the 
indexing of all the branches of soologwal literature up to date." 
The volume was published towards the close of last year, and 
relates chiefly to the soological literature of 1898, 

Mr Wiluam Crow, of Stratford, has issued a "century 
chart," designed to indicate that the nineteenth century does 
not end until the completion of this year The chart shows 
100 years marked upon a dial, the sero point being at the place 
where the figure XIL usually occurs on the face of a tunepec*. 
The sero thus represents the dividing line between the end of 
one century and the beginning of the next, and a band drawn 
upon the chart to Indicate the position of the present year Is 
shown to have to reach the zero again to complete the qlnetecn 
hundredth year. 

Among the other scientific books Iff preparation at 4fce 
Clarendon Press, the following are noteworthy —"The Struc¬ 
ture and Life-History of the Harlequin Fly," by Prof L C 
MfcU, F»R*&, and Mr A. R. Ha mmon d) " Physiol Aspects 
of Soils," by Prof R, Wariogtoo, FR.&J "A Catalogue of 
Eastern Lepldoptera Heterocer* U the Oxford University 
Museum (Part IL Noctures), 11 by Oriood C. Ssrinhst 9 GmbfePo 
11 Organography of Plant*" translated by *rof. J. Bayley 
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Betfour, F.R.S. \ and "A Textbook of Arithmetic,” by Mr 

BkfctAl Hargreaves. 

A new monthly magarine— InUmmHomU Momthfy— 
made it* appartace «t the beginning of thb year, the pnb- 
tt*ets Wfl| the Macmillan Cots petty. The periodical js a 
mfae additioo to contemporary literature, end contain* In¬ 
s tru c ti ve cmeye on progress in raveral departments of knowledge 
itbpo* li repres en t e d by an article, by Prof. N. S Shaler, 
the connection between solar energy and terrestrial formations 
End pheaomena j and Prof John Trowbridge gives an outline 
of recent advanoes in physical science For each department of 
the NfftifaM, there Is an editor In France, another in Germany, 
and a third in England, as well as one In the United States. 

A series of monthly star maps, prepared by Mr Waiter B. 
BbdUe for the Scottish Provident Association, provides a concise 
source of reference to the ordinary observer not possessing any 
•pedal astrooomical knowledge. The maps give a pUnispberic 
projection of the heavens, as seen from London, for the fust 
day of each month at 10 p.m., each map being divided into two 
portions, showing the northern and southern aspects respec¬ 
tively. A conriderable amount of useful information is given 
in the letterpress accompanying the maps, including short de 
tcriptkms of the more interesting celestial objects, and par 
tlcukrs respecting the planets visible during each month. 

The sixth volume in the biological collection of the 
“Sdentia’* senes of scientific treatises, published by Messrs. 
G Cand and G Hand, Pans, Is concerned with the “ Evolu¬ 
tion du Carbone at tit PAsote,” by Dr P. Maxi. The three 
chapters which make up the volume deal respectively with the 
origin of carbon in the organic world, the origin of organic 
nitrates, and the decomposition of organic compounds. Many 
subjects of interest to .chemists and plant physiologists are 
passed in review t for instance, the mschanism of carbo 
hydrates in leaves by means of diastasis, the assimilation of the 
organic carbon from the soil, and formation of feity substances, 
the formation of the quaternary compounds in the higher 
plants, and the relation of various forms of life to the proportion 
of carbon dioxide in the atmosphere 

Messrs. Williams and Norg ate’s current “ Book Or 
cubr” contains the following announcements —Dr. R, Hartig 
has thoroughly revised his 11 Lehrbuch der Baumkrmnkheiten," 
and will shortly issue the third edition under the title 11 Lehr¬ 
buch der Pflanaenkrankheiten w —A second revised and enlarged 
edition of Dr. JuHus Wiener's 11 Die Rohstofife des PAanten 
rdchs ” Is in preparation. The first part will be issued 
shortly —Dr Engen voo IialAcsy will publish very shortly 
the first part of a flora of Greece, Epirus, and the Ionian 
Is la nd s, under the title of <a Conspectus Florae Graecse ” The 
first Instalment will consist of some 160 pages, and it is 
expected that the work will be complete in about eight parts. 
—The first part of the handbook of the Sipbonogamm, by 
Dm D 41 a Tom and Harms, will very shortly be published 
nailer the title 14 Genera Siphouogamarum.”—A supplementary 
volfimt to Bailsttin's 14 Haodbucfa " is being prepared by the 
German C hem ical Sodety coder the editorship of Prof Paul 
Jacobson, and will be issued In parts daring this year 

The system of determining latitudes by observing at groups 
of stations dose together instead of at a single station, was again 
give* a trial by officers of the Survey of India department in 
1898, and la referred to in the report which has reoently been 
pahBshed. Thu system originated with Uent J Herschd, 
•event years ego, bat was allowed tef drop, because thal officer 
was rwh o yad finis the Work before he had tklty elaborated it* 
tfbr the new espgftmei^ the longitudinal station aft Agra was 
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selected as the central point, bat for reasons which had not 
been foreseen It was found impossible to connect the outlying 
stations by a sufficiently rigorous Uiangulation for a proper cud) 
paruoo of the observed and computed acimuths The latitude 
observations led to interesting results, and opinion is expressed 
that In more favourable country the system will prove highly 
valuable * 

Vi 

The dilution law given by Ostwald In 1888, A*= (7T^)J> 

(where a is the percentage dissociation and V the volume of 
liquid containing one molecular weight of the binary electrolytej, 
was a most important step forward in the study of solution}. 
But as further investigations were made on this subject, it was 
found that this dilution law holds only for weak acids and ba*et, 
and not for ralts, strong adds and strong bases. The Ostwald 
expression was derived directly from the law of mass action, 
but subsequent attempts to modify it in the direction of lit* 
eluding strung electrolytes were empirical. Thus Rudolphi*s 

a 1 

K “(I - mnd ’ l 3 (1 - ‘ mj *V werc ad ' 

vanced in 1895, snd the latter, which can be more compactly 
written K * Q'/C* 1 (where C| denotes the volume conceit 
tration of the dissociated portion and C, that of the ui{- 
dlstoclated salt), represents the facts fairly well fey 
11 strong" electrolytes. Since there is no sharp Imp 
of demarcation between strong and weak electrolytes, 
it follows that there must be electrolytes which are on thb 
border line between these two closes, and for which neither 
formula holds with accuracy In the current volume of the 
Zcitsckrtfi fiir pkysikaHsck* CAcmtc, Dr W D Bancroft seeks 
to replace these by a third formula, which, though empirical 
and indeterminate, may describe all binary electrolytes. This 
formula is K = Cr/C n including both the Ostwald and van |t 
Hoff expressions as special cases. Dr Bancroft points out that 
the simplest way of determining whether the general formula 
K =* C<“/C f does or does not apply u to plot the value of log 0 , 
against log C, as ordinates. If the formula applies, the resulf 
lng curve will be a straight line, and the slope of the line gives 
the value of is. Values are given In the paper for solutions of 
potaaoum, sodium, lithium, ammonium and hydrogen chlorides, 
sodium potassium and silver nitrates, potassium iodide and 
caustic potash, and with the exception of the most concentrated 
solutions, the data lie absolutely on straight lines, the values 
of n found varying from 1 36 to 1 55 A theoretical explanation 
of these facts would be of the greatest Interest 

The additions to the Zoological Society's Gardens during the 
past week include a Vervet Monkey ( Cercopsihttus iaJmndn) 
from South Africa, presented by Mr A. Althorp ; a Woodcock 
(Scoiopax rustic ula) % British, presented by Mr W A. Beau 
clerk) a Short-eared Owl (Asm brachyotm) captured in thp 
Indian Ocean, presented by Dr A. E Frest Hughes, two 
White-headed Sea Eagles (Baliaetus Icuctctpkalus) from North 
America, presented by Mr Henry Anger, a Laughing King¬ 
fisher {DaciU gigmntsa) from Australia, presented by Mr J 
Kirkland, two Triangular spotted Pigeons ( Columba gmntto) 
from South West Africa, presented by Mr J. Parminter „ twp 
Wngler*s Terrapins (PfyJrnspis wagUrt) from Brasil, six 
Standing's Terraphts McarifegOi * Grass Snake (Grarifc 

vcmmHs), a Mocassin Snake ( 7 h rpsionotus fasciatus) froiA 
North America, a Fla^-backed Tortoise (Tcstwb platynoUi 
from Bunnab, an Indian River Snake ( Tr*pidom*ius pistmUr), 
an Indian Eryx (ErystJcksUi from India, ten Reeve's Tempi* 

( Dimm i t rmmi ) from China, two-Chelodines (C hcMim m^ 

sp. hie.) from Australia, a Royal Python (Python rtgins) froiQ 
South-West Africa, deposited , eight Burrowing Owls (Spootytf 
cunknUrty from South America, purchased. 
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OUR ASTRONOMICAL COLUMN 

Density of Close Double Stars.- Many authorities hold 1 
the opinion that ihe mean density of close double stars Is in 
general low as compared with that of ihe inn. In the Attn* 
physical Journal (vol x. pp. 308-318) there are two papers, bv 
Messrs. A Roberts, of Loved ale, South Africa, and H N 
Russel, of Princeton, USA, which examine mathematically 
the possible limiting values of the densities of those double 
•tars constituting the Aigul type of variables. The limiting 
value for the mean density of the star is calculated from the 
observed Period and duration of light variation. The results 
obtained independently by the two authors are, considering the 
uncertainty with which many of the periods of variation are 
known, fairly well in agreement The general conclusion is 
that these variables of the Algol type are prohably more than 
five or six times leas dense thin the sun 1 

A New Fiiorot.RAi nit Photomrieil— Dr J Hartmann 
describes In the Aitrophystcal Journal (vol x pp. 321-332) a 
new photographic photometer he has devised lor use at the 
Potscuun Astrophysics! Observatory, in the determination of 
stellar and other magnitudes. The difficulties involved in 
previous instruments—vu distance between standard scale of 
intensities and portion of plate to be measured, apparent alter¬ 
ation of intensity owing to surrounding parti of plate—have 
been eliminated by employing a broken microscope, the two 
objectives of whicn feed a single eyepiece with tne images of 
the standard scale and the portion of the plate under examiua 
lion t and, by arranging small apertures over both scale and 
plate, practically all contrast effect u got rid of The double 
microscope enables the two regions to be optically in juxta 
position, so that the point of equalisation of Intensity can be 
found with great precision 


A BRILLlANl METEOR IN SUNSHINE 

Tuesday afternoon, January 9, at 2h 55m p. m , when the 
v " / sun was shining brightly in a cloudless sky, a large meteor 
was observed as a conspicuous object by many persona m the 
•outh eastern part of England Moving in a direction from 
west to east, It dashed rapidly acroas tne southern sky and 
finally terminated its career, as observed from several places in 
Surrey and Kent, when situated under the moon, then in h 
by S , altitude about 33° The rmntjr of a daylight fireball, and 
the astonishing brilliancy it must exhibit to enable n to present 
a striking aspect even in the presence of the sun, lends a special 
interest to the phenomenon, and makes it desirable to collect 
all tbv particulars concerning it 

I have seen about fifteen descriptions of the meteor, and they 
nearly all emanate from the counties of Surrey, Kent and Sussex 
Three of these Accounts have already been quoted in Naiure 
of January 18, and the remainder, in a summarised form, are as 
follow — 

Maida Vate % lAtuion, W Time 2h 59m —Apparent course 
of meteor due \Y to E First appeared in SSW, and dii 
appeared somewhat to the right of the moon Track nearly 
.horizontal, about 15° altitude Nueleus elliptical, long tail t 
colour silvery 1 no sparks or explosion — J G Wood ( Times) 
Warhngham , Smrey Time about ah jom —A very con 
•picuous meteor passed from about S W toNF, and vanished 
almost under the then position of the moon It was about 45° 
from the horizon, and its line of movement curved downwards. 
Colour very white, reminding one of burning magnesium wire. 
It was rounded In front and tapering to a tail, leaving a few 
•parks behind, but no cloud —r Bennei 1 {English Mechanic) 
Guildford, Surrey Tune ah S 3 ™ —The meteor was first 
seen to the S [? W 1 of the moon, and two thirds of the dis 
tance from the earth between the moon and the earth, and 
spoved downwards towards the N , and vanished exactly under* 
Death the moon The lowest star of the three sun m Orion’s 
•word was u near aa possible m the place where the meteor 
vanished, drjh. 45m. p m The head was venr bright, pure 
white, and appeared about 3 inches acroas. It left a faint tail 
It went out end did not bunt —C J Careless 
EagbJMit S W, Time between ah. fotq and 3h —A yellow 
eteor shot from the right hand side of the moon downwards. 


meteor 

appearing u 
as between 3 and 
Mechanic 


the moon The duration was estimated 
4 seconds.—Correspondent of English 
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Beckenham } Rent Time ah. 55m.—A brilliant meteor flailed 
acroas the sky at about 60* above the horizon, and in a general 
direction from a little to the N. of W to the & of E. The 
meteor waa very distinct, and apparently of large das. It com¬ 
prised a head and a brightly glowing body,whka, as it travelled, 
appeared to throw off flakes of flame. The meteoc, leaving a 
trail of bright light behind It, vanished, aa It seemed, quite low 
down —Edward Kinoshail {Daily Graphic), 

Etnshunl, Rent Time ah 37m —Brilliant meteor seen here 
like a ball of burning rinc, enduing yellow sparks. Seemed to 
move from S.W 10N E Vanished almost direct under moon. 
Path appeared perfectly horizontal The meteor broke up as it 
travelled, flagmenU flying from it much yellower than the mass 
Id front —Thomas Parker (English Mechanic and letter to 
W F D). 

Dunstable —The daylight meteor was seen here by my grand¬ 
son, aged 14, who says U fell almost vertically (?) from a N or 
slightly N W direction It resembled a very large, brightly 
luminous, white kite with a long Uil It seemed to fall straight 
on to the houses of this town.— Worthington G Smith 
(letter to Nature) 

Eastbourne^ Sussex Time between ih. and 3h 30m —A 
very bright meteor rapidly traversed the sky from a little W of 
S to a little N of E The transit Was very rapid, and the 
direction slightly curved downward* l aw it from the front, 
between the Wuh Tower and Beechy Head, and It disappeared 
over Hastings. It passed just below the moon. In rate of 
the sunshine the meteor showed with an Intense white brilliance 
The tail was long and feathered — H E SguiRB (letter to 
W F D). 

Worthing , Sussex Time between 3b. and 4b —As I stood 
facing E I saw something fall like a rocket downwards, running 
from S. to N The bead was large with a very long tall; the 
light was similar to electric light 

Pyecombe 9 Sussex Time an 3cm —As my brother wai on 
his ms chine from Poynings, he noticed a meteor which appeared 
to come from the moon.ln the form of a ball of red and blue 
fire, taking a course due northwards, and leaving a lull of light 
, behind it for some considerable time —A. Reed (Sussex Daily 
News), 

The meteor was also seen at Weybridge, Surrey, darting 
towards the N It resembled a huge diamond with a long 
pointed tail 

I have been in correspondence with Mr Bouverie, who saw 
the meteor at Lewes, and with ihe Rev. R. Hudson, who 
noticed it from Brighton (Nature* January 18) The former 
says the meteor took a course from the lower side of the moon 
at an oblique angle towards N E The observer at Brighton 
says the first appearance waa 5° or 7° below the moon, ana the 
path sloping downwards from S E. to N , estimated track from 
50" alt when first seen to 30° at disappearance behind houses 
in N 


It was a very fortunate circumstance that the moon enabled 
the place of the end pout of the meteor to be correctly assigned. 
But the descriptions are, aa usual in such cases, somewhat dis¬ 
cordant } and the only alternative is to adopt a path which 
approximately satisfies the observations. There is no doubt 
that the meteor was dehttndJiw, though not at a large angle, 
and that the earliest portion of the flight was over the S.S.W , 
as observed at Maida Vale and Eastbourne. Several obeerverx 
evidently did not notice the first part of the path, and thought 
that the meteor commenced its visible flight from a place very 
near to the moon 

The radiant point waa prohably at a rather low altitude in 
the S W sky It could hardly have been farther south, as the 
long path and rapid motion oppose such a view. Observations 
from the N coast of France would be very useful In settling the 
question I have derived the following figures for the reel path, 
which may be regarded as provisional, end liable to rev ia on if 
further descriptions cmne to hand 

Meteor began—59 miles in height, over a point 10 miles 
esst ofValognes, near Cherbourg, Fiance. 
Meteor ended-33 mites in height, over Calais, ranee. 
Length of path—175 miles 
Radiant point—aSo^- is*. 

The actual velocity is doubtfal. Aa Observer at Rrigat* 
Heath says the meteor 44 was visible for about a atoood/'though 
44 it traversed a considerable portion of the heavtni* At 
Earlsfield, SLW., the duration was roughly estimated e§ 3or 4 
seconds. Several observer! my it movM * rafttiy.” 
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SOME RECENTLY DISCOVERED SILURIAN 
FISH REMAINS A LINK IN THE CHAIN 
OF ORGANIC EV0LU1 ION 1 
T? VBR bdci ths days of Agassis and Marchuon the subject 
" of the Lover Patamotc Fish Few has been the most 
u the department of Pakmchthyology mainly on 
account of the existence et ihet early period of forms known as 
Cephahspftdian and Pteraspidian (Osteostmei end Heterostiea 
of recent classificAboPs) so strangely constituted as to be well 
nigh irreconcilable with any of oar recent and more familiar 
mam, Analogy to certain living species (ex Coffer Fishes) 
seemed to suggest that though archaic these forms are 
among the most specialised of auknown fishes and while there 
has been a general consensus of opinion that this may be so 
recent tendency has gone to regard them as the specialised 


their unique interest Great though the memoirs f these and 
other investigators as concerning these strange organisms none 
of them from a point of view of general interest and accuracy 
of detail excel those of the author of the two under review, 
our foremost authority in PaPeorotc Ichthyology His descrip¬ 
tions and restorations of these creatures are everywhere re pro 
duced and it is matter for sincere congratulation that he shotild 
recently have been compelled to return to their stud) 

Most particularly does the above remark apply to the 
Pterasptdue with the determination of the systematic position 
of which the monographs before us are mainly concerned and 
the conclusions arrived at are the more welcome in view of a 
recent attempt to deduce from the discovery of supposed 
resemblances in Lbe minute structure of their plates and the 
eioskeleton of the King Crabs a belief in a genetic relation 
ship between the two—one of those notoriously flagrant fl ghta 



F (1 I —/’ArtW*.r Fit* do tal aspect ooe th rd natural • m 



1* a / mnmrk a x> mm» re*to ed out 
I no w h spinas half nuu al a 


MpMMBtativCS of an ancient and primitive stock believed by 
some to have been aqnathous, and even akin to the Lampreys 
and Hags, which m our modern dasstficatoiy systems axe not 
admitted to the Class Puces at all 
Pander, McCoy and Huxley axe among the names of past 
masters memorably associated with the record of their early 
discovery t and, in later yean, Powrie Lankester Jacket 
Refts and others, while Rohoc has quite recently made 
them the subject of for reaching geoccahsatwo in cephalo 
genoss, which, though extravagant, has e qgccd to maintain 
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of fancy which during recent yean have done w> much to bring 
pure morphology mto unjust ndicule Needless it is to say that 
the author of the memoirs dismisses this as unfounded 
Conspicuous among Dr Traqoairs later papers on these 
remarkable forms is that describing (Pr*c Roy Pml Soc hd 
vol xii) a giant Cepbalaspu (C mmgntfu*) from the Old Red 
Sandstone of Caithness ^t the time of its appearance (Dec 1893) 
it seemed to thorn interested to give promise of further umoue 
material from the Scottnh Pabramc and rare enough m ms 
psnuldinate discoune as Swiney Lecturer the author on 
October is, 1898 announced at Sooth Kensington the dn 
cowry of the remains here under consideration At that lectvre 
he dealt folly with the long known Coelolepis scale , and dw 
npated the anomalies whtenhad hitherto beset it, showing it to 
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not a shaik t for'while possessed of an ex 
an apparently heterocercal caudal fin, of an extei 


ihark-like though 
oral and 
ve branchial 
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apparatus consisting (te) of seven or eight seta of parts, it revealed 
no trace of teeth, jaw*, fin spines, or pelvic fins, while median 
fins other than the caudal could not be recognised. The 


recognised. 

impression created by this announcement was profound, and 
from the context of his remarks it became evident to the 
zoologists present that there had been discovered new and 
probably annectant forms of unique value, and that their best 
hopes of the Scottish Silurian deposits might yet be realised 

Shortly after his return to Edinburgh, the lecturer produced 
Uje first of the two memoirs under review, and therein an 
npunced that the fish In question is that described some thirty 
wars ago by Powrie, its discoverer, from the Lower Ola 
Red Sandstone at Turin illll, near Forfar, by him named 
CspkaUptsnts, and which he himself, noting that that name 
was preoccupied, had in 1896 re named Turynta Farther, he 
announced the very important discovery of its generic identity 
with AgamU’s Thelodus , and, retaining Powrie't specific name, 
put it finally forward with adequate description ana illiiAtradon 
as Thelodus Pagci f a member of the family Ccelolepidce, of 
the nature of whose representatives It enabled us to form the 
first comprehensive idea. 

This aiscovery of the generic relationship between the so 
called Cephalopterus and Thelodus furnished the keynote to 
the main series of observations which followed, and the 
author very properly made the Tktlttha Pagti 
the subject of a first special memoir, intro 
ductory to the second Towards the con 
elusion of this he lays special stress upon the 
peculiar characters of that which he regards 
as its pectoral fin-fold, which, according to 
his description, would appear (Fig 1, pc * pc *) 
to extend along the branchial free border, and 
to be " continuous anteriorly with the outline 
of the head M , while, of its posterior lobe, he 
remarks that the ''lappet like expansion*' 
which it forms "suggests an analogy with 
the cornual flaps of Ctphalaspu , which were 
originally considered by Lankester as the equi 
valenti of pectoral fins." To this, to our 
reading the most noteworthy, passage in the 
whole monograph we shall return Passing 
on, the author, pointing out that while the 
Coelolepid in most respects resembles the 
PteraspMlian its dermal covering points to an 
Elasmobranch affinity, concludes tut 


fondly of the Cephalaspidlans or O Msortmi 1 m 
new—try To deal firstly with the An*stri 4 a|lh*moat rtfoark- 

able character which the two genera (Birktnia and L m m im s) 
poems in common is the possession of a aeries of median ventral 
scutes extending along the greater length of the trank, and bear* 
ing each, throughout the posterior series In Birktnia (Fig. J) 
aim their whole extent in Lasantus (F\g 4), a broad co rtpf jmd 
spine of formidable aspect. Beyond this very remarkable character 
they differ t« ut* Btrktma* possemed ox a heterocercal bands! 
“ ' “ ‘ ' " " '' ‘ ‘ ‘ * in 


fin and a single dorsal, which ( 4 ), with Iti body, is \ 
a dense armature of elongated acute*, at first right , 
as the aathor naively remarks, a Pabeonlecid H with the sows of 
scales running the wrong way 1 *’ The characters of Ifo head 
scutes, the absence of recognimble mouth, of teeth, jaws < and 
operculum, the non-certainty of orbits, however, altogether out¬ 
weigh these superficial appearances as criteria of affinity, and 
Dr Traquair, dealing ns passant with a series of apertures, which 
ihalio boundary and which ne thinks may 
:es out a case for an octruco- 
more remarkable, since, 
beyond the row of scute* and the heterocercal tail fin, upon which 
its presumed affinities with Birktnia are based, the specimens 
by which it is represented agree only in revealing a series of eight 
post cephalic skeletal rods, which (r ) slope obliquely forwards. 


lie along the post cephiita boundary s 
be respiratory, with justification makei 
dermatous kinship Lasanius Is still 
beyond the row of scutes and the betero 



■//////tf?/// 



Fig. 3 ,—Rtrktnim tbgmmi, rutorad oallla*. natural tu*. 



ly, concludes that through 
the Thelodus allies the Heteroatraci may have 
had a common origin with the primitive EJas- 
mobnnehs -an argument previously formulated by Reis, except 
that he regards the Pteraspldfana as degenerate 
So much for the Gist memoir, which, if it alone contained 
all that has come to hand, would have marked an epoch in our 
knowledge of these most mysterious of fish forms. 

Turning now to the second memoir, it may be said that the 
materials described in it were only obtained in 1897, and that 
the fact that It was nor until the author received and compared 
these with the Powrie specimen that the Identity of that became 
evident Hence the delay in the final determination of this. The 
1897 collection was obtained by Messrs. Macconochle and Tait 
while searching the Silurian Rocks of the Lesmahagow district 
of Lanarkshire, and it was by the latter gentleman supplemented 
in 1898 by material which included one of the new genera. 
He total yield has been five genera, of which four are new, and 
eight new species, and In the earlier part of the monograph 
the author, retaining the ordinal name Heteroatraci for the 
Cmlolepid and Pteraxpidlan forma, extends the definition of the 
former, regarded as a family of the order, so as to include 
Thelodus and the first of his new genera, Lemarkta (Fig a) Of 
Thelodus two new species ( 7 * Scoticus and T plants) are 
recorded aWfi described, and of Lanark** three ipedes. All 
are small, and Ltnarkia Is characterised by the pr es e n ce of a 
dermal armature Consisting bf relatively large conical spines, 
without a basal piste \xf rig. a) 

For the receptfoo of the remaining threw genera, the aathor 
has found it necessary to create a new family, the Bsrkttwdat, 
and a new order, the Anaspida, setting a ride for the moment 
yet another remarkable form, for which the formation of a new 


Fin 4 —Lasamm* pr M* m * Hcms t rwtorad otttUoa, about natural rUb. 


is no 
The 


remarkable In the extreme as are these structures, there 
suggestion forthcoming as to their probable significance 
author points out that Lastmims stands "much m the 
relation to Birktnia as the nearly naked Phmntrostttn does to the 
other genera of Palmoniaddae, ” and we must be content to accept 
this on his authority, 
of these st 1 
discovery, 1 

problem they present. 

The remaining genus described as new is AUltaspu . for which 
the author also creates a new family of the CephaUsptdian order 
Osteostraci This genus is small, and beset by "shagreen bodies’ 9 
which on the head have 11 coalesced Into small polygonal pla t es 1 ' 
that in the tail region unite to form " flat rhombic scale*. v It Is 
narkable for the joint powcsiion of the configuration 


fort her remarks! 
of a Thelodus or 


e ioii 
rina, 


Lanarkta, and of a coni 


couple of 

markings cm the top of its head which the aathor Is fodtoed — 
regard as the "outer margins of a pah of orbits, plaoed as in 
Cephalaspb 10 (such as he has failsd to detect in anyof th* other 
assoc iate d g en er a described in his monograph as new). 

Patting on to general questions of damucatfoa and final eon* 
nderetion of the inter relationships of tberaaotewottby creature* 
Dr. Traquair hesitates, to our thinking rightly, to admit the I 
Ichthy&dse members bf the Sub-Class Ostreoodanal, son 
retaining thfo for the reoeptfon of the HeraapMiaft and ( 
aspidian forms and their allies alone The nfotn oufc 
his work Is the stsodation of the for mer with a s up posed 
hrough the Coriofopidm, and ha IvMm 
in tha Dt— ■—pfimTap— the^Mltate 
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fiflftB affinities of which ba insisted in 1896. The sole repre 
thu Cuefl]^ Drtpcmm tp is, from the Lower Devonian 
of Gmtqden in West Germany, was only described by Schfouer 
in IMS. We append a figure of it, from which it will be seen that 
while m re sp e ct to the poss es ri o n of central (r ), lateral {p /) and 
ropmflf^y^tesit M poi&ts forwards"to the Ptmapidian type, 
Ut thepoeeenion of teseem It 11 points backwards " 40 the Cano 
tepid j sad by appeal to the condition of the Psasmoostekhe, 
which the method holds to be mar related forms, the 41 stellate 
tabercks ** of which be has already come to regard as if shagreen- 
mramles which have coalesced,** he builds up an argument for 
Ore origin of the plates of the higher Pterasptdians by fusion of 
jhapota-gnuudcs in linear series. 

Haring thus with much Justification strengthened bis con 
vktkm that the Pteraspidlan fishes hare had a common origin 
with the primitive Ebamobranchs, and that the Coelolepldie, 
PssmmOsteidw and Prepsnmspjdsc are in order representative 
of the ascending series which lead up to the Pterasmdians 
proper, the aathor returns to the consideration of the Cephal 



F#o. ^Drtpmmtpis GmOrUtmnuix, restored ootllrw, doml septet, 
onltdog eariaoe ornament. x ™ orbit 

a sp i dla n s, and, recalling the points of structural community 
between the aforenamed Aukasph and the Coelolepidw, he 
coodudes that between the Pteraspid and Cephabspid groups 
there is, 14 after all, an actual connection M 
As might hare been expected, be inddentally rejects Clay 
pokf* alleged discovery of paired fin# In Mamupis 
It will fie remarked that the central point on which the con 
clarion as Jo dm common origin of the primitive Elasmob|anchs 
and the pstmeederml (using this term in the author’s sense) 
turns, is the homotogislng of the plates of the higher Ptent- 
ridfarts with those of the less folly developed Drepanaspid and 
wnwao#tdo types. So for as the central and rostral eletoe&ti 
an coseda ri writ and good1 but while admitting the assumed 
homology of the ooroosl plate of Pter#sp(s with the poatcro-latcral 
gTl^puim ire do not fori so sure about regarding these as 
tfk Jttufes of encasement of the lateral fln-fiaps of Thdodrir and 
LsamMa^^htth aid rendered thereby M utterly foncdunless as 
fin#byhvfig'cackwed In uoyitWfog bony plates/ 1 In dealing with 
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these facts, Dr, Tmquafr has been led Into a digression, ravoijr- 
ing of leniency towards the lateral fold theory of the origin of thp 
vertebrate limbs, to which Indeed he has already expressed bin? 
self fovoucabk in his recent memoir on the Selachian Cladodu# 
Ncilsoni. Following Powne, he draws aiteniion to the rq 
semblance between the supposed fin-fold of Thelodus and that 
of the living Rays. If in this he Is right, the characteristic 
feature of both is the forward extension Into the head'region , 
and when It is remembered that ontogenelically the pectoral fife 
bud arises post branchisDy, this extension can only be the result 
of forward rotation, and therefore an Index of extreme 
specialisttion. If this be so, the author's implication that 
“ we have here a very interesting point in connection with the 
much discussed question of the morphology of the [wired limb# 
In vertebrates—a new and important corroboration of the 
lateral fold theory,” can hardly be taken in the sense which 
would seem intended There is, however, an alternative read¬ 
ing, to which he has himself pointed the way, which we are most 
readily inclined to adopt, vis. that already alluded to (cf ew tea) 
as involving a comparison between the posterior pectoral 
lobe of Thelodus {pc * Fig 1) and the cornual nap of Cepnalaspis 
which, with the author, we believe Lankester to have been 
right in regarding as “ the equivalent of a pectoral fin." To put 
the case otherwise, we do not see the proof that the presumed lot 
ward extension of the fin fold {pc ") is fin like In structure, and we 
incline to the conclusion, especially in view of the perforation of 
its supposed investing plate by the so-called respiratory aperture 
in Pttraspu (1) that it is this alone which has been converted 
into the cornual plate of that genus and the postero-lateral plate 
of Drepanaspas; (a) that thuism all probability represented by 
the cornua of the Cephalaipfcka, which may therefore well be 
accessory branchial organs probably enclosing a central passage 
—“ atria,” in fact, if not actual opetcula 1 wherefore n would be 
jntawting to ascertain, whether they enclose a central canal or 
passage and are lined by shagreen-granules or temeree, as might 
well be if this interpretation is correct And we further suggest 
is the natural sequence to this (3) that the posterior lobe of the 
supposed fin-fold of the Coelolepldee {pc 1 Fig. 1) alone represents 
the pectoral member of the true fishes, and is m turn represented 
by the cornual flaps of the Ccphalaspldbms \ and (4) that the 
pectoral member of the Ptenupidians has yet to be sought. 

We put forward this view with all reserve, and we submit that 
while it is not opposed to the facts, it still further justifies the 
belief to a connection between the Cephalaspfdun and Ptenu 
pnHan forms which Dr Traquair has revived All known facts 
of morphology justify the conclusion that the paired Umbe of the 
vertebrate have been wholly evolved within that phylum, and 
there are not a few which suggest that the pectoral and pelvic 
members have been acquiredindependently in anteno-posterior 
succession If so, may not the Coelolepidfle and Cephalaapidue 
be now regarded (probably with the Pteraspidne as very distant 
allies) as the representatives of an apodal stage in evolution, at 
which the pelvic member had not yet come into existence 
Their extreme structural simplicity and entire lack of jaws, 
teeth, and apparent endoekdeton capable of preservation in the 
fossil state, are certainly not at variance with this view, and 
under it the old behef in their extremely specialised nature and 
their presumed degeneration, towards which even Traquair him¬ 
self inclines, with that in their affinity with the Mampobrancbs, 
largely disappears. 

The question Is one for the paleontologist, and while con¬ 
gratulating the officers of the Geological Survey and the Edin 
burgh Museum upon the addition to their already matchless 
collection of these wonderful remains, and the author upon the 
masterly manner in which, as a true morphologist, and with 

soul, be has worked them out, we look to him And his 
friends m the field to furnish the next link in the chain The 
pr es en t one is a triumph for all concerned, worthy the author of 
■‘The Patoeoniscidse” and interpreter of Pabeospondylus, and 
as marking propeas it u equal to anything achieved in the 
pakeootofogy of the last two decades. G B. H 


UNIV&RSITY AND EDUCATIONAL 
INTELLIGENCE 

OXFORD —The following are among the lectures announced 
for the present term - Prof. Clifton, acoustics, Mr Walker, 
physical optics , Mr Hilton, elementary mechanics and physics, 
Mr. Baynes, elementary beat and light, Mr Jervis SmiLh, 
dynamo and motor machinery and electrical testing, Pro£ 
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Odling, silicon, boron and fluorine compounds, Mr Either, 
inorganic chemistry, Mr Watts, organic chemistry, Mr 
Veley, physical chemistry , Mr Marsh, the practice of organic 
chemistry, Mr Vernon Harcourt, the subjects of theprehramary 
examination, Mr Elford, groups vi, ru , nu in Mendettefs 
periodic system , Mr Elford, great chemists and their work , 
Mr Walden, synthetical methods in organic chemistry, punn 
(rovp, &c , Mr Wilderman, the velocity of reaction and eqm 
Hbnum in homogeneous and heterogeneous syste ms, Prof 
Sol las, history of the earth, Jurassic foastls , Mr Dickson, the 
atmospheric circulation, Mr Herbertson, nver basins and 
shorelines, Prof Mien, elementary crystallography , Mr Bow 
man some natural silicates, Prof Weldon, general course of 
morphology, variation, inheritance, natural selection (con 
tinued), Mr Goodrich, annelids , Mr Jenkioson, elementary 
morphology, Mr <_ Unther arthropods (continued), Mr 
Thompson, tauropudan morphology, sauropsdan palaeontology , 
Prof Gotch, general course of physiology, physiology of tne 
excitable tissues, Mr Haldane and Mr Ramsden, subjects of 
the Final Honour School, Mr Burch, physiological physics , 
Prof Vines, elementary course—botany , Prof Tylor, an thro 
pology in ancient literature Mr Stout, mental evolution , Prof 
Case, psychology and the origin of knowledge 

Camhrum 1 —The Reader in Geography (Mr Oldham) 
gives this term three courses of lectures, on the geography 
of Europe, on physical geography, and on the history of 
geographical discovery, respectively 

At Corpus Chruti College, Mr F G Chan non, eighth 
wrangler, 1897, has been elected to a fellowship 

Mr. W B Hard), Demonstrator of Physiology, has been 
awarded the Thurston Prue at Caius College, for his physio 
logical researches 

The Tohn Hopkinson memorial wing of the Cambridge 
■University Engineering laboratory will be opened on Friday, 
February 2, at 2 30 Lord Kelvin will deliver an opening 
address, after which the Master of Trinity will unveil a portrait 
of the late Dr Hopkinson, presented to the Laboratory by 
subscribers 


W* learn from the Athcnac tm that by the will of a wealthy 
Africander, Dr W Hiddingh, the Cape University profits to 
the extent of 25,000/ , with x site for new university buildings, 
and 5000/ for the foundation of a scholarship The South 
Africa College receives from the same source a legacy of 
10,000/ 

Wi understand that the Berkeley fellowships at Owens 
College, referred to in a note last week (p 284) were given 
only for a limited number of >ears by a generous friend o 7 the 
College, and they have now ceased There has never been 
an endowment upon which these fellowships were an annual 
charge 

A Bli L “ to authorise the regents of the Smithsonian Insti 
<ution to confer certain degrees and for other purposes ' has been 
introduced by the Chairman of thd Senate Committee on the 
District of Columbia Sfumi r publishes the following particulars 
of the provisions of the Bill —That the regents of the Smithsonian 
Institution be authorised to appoint a board of five examiners, 
who shall, with the approval of the regents, prepare and publish 
a schedule of courses of studies preparatory to the degrees of 
master of arts, master of science, doctor of philosophy, and 
doctor of science The examiners shall from time to time hold 
examinations in the City of Washington for the aid degrees , 
and, on the satisfactory completion by any candidate of the 
prescribed course of studies for either of the above mentioned 
degrees, shall recommend such a candidate 10 the regents of the 
Smithsonian Institution for such d eg r ees . The regents are 
hereby authorised to confer, under suitable regulations the 
degrees above mentioned, and also the honorary degree of 
doctor of laws Provided, That no person shall be accepted as 
a candidate Joe the degree of master of aits or of doctor of 
philosophy who has not completed a course of study at least 
equivalent to the course of study required of candidates for 
corresp on ding degrees in the most advanced universities 
in the United States, and provided further, That the 
degree of doctor of saws shall be conferred on no more than five 
persons in any one calendar year The members of the board 
of examiners shall hold office during the pleasure of the regents 
of the Smithsonian Institution Each examiner shall devote 
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his entire time to the duties of instruction and examination 
assigned to him by the said regents, and shall receive a salary 
of 4000 dollars per annum, except that the chairman of the 
board rfiall receive a salary of 5000 dollars per annum 

Thb inaugural lecture of the Department of Agriculture of 
the Uuvemty of Cambridge, delivered by Prof Somervtlte, has 
been published by the University Pram. The subject is come 
aspects of the bearings of education and s ci ence on praotioal 
agriculture Ten years ago very little was done for the adeem 
lion of the rural population in the principles of agricultural 
industries, but many agencies are now at work, and the aswst- 
anca which science can give to agriculture is slowly bang 
recognised by farmers. The establishment of a chair of igneuf 
tore at Cambridge, and its endowment for ten years, should 
serve to extend the movement for increased attention to agncul 
turn] interests m education When the ten years provided for 
by the endowment have elapsed, it may confidently be expected 
that public opinion will see that the chair shall be placed upon 
a permanent footing What has to be done between now and 
then is to show that farmers who use with intelligent discnmin 
ation the teachings of science have the best chance of 
Agricultural practice which neglects scientific results is doomed 
to failure, but if science is engrafted upon practice, it is possible 
for formers to hold their own even in these years of depreion 
11 It is the fortune of agriculture," remarks Prof Somerville. 
11 to be indebted to science at almost every turn 7 oology ana 
physiology play their part in such directions as the breeding and 
feeding of live stock, in the various ramifications of the \etennary 
art, and in the attractive section of economic entomology 
Geology affects practical agriculture to a less extent, but no 
science adds more to the pleasures of a farmer’s life Mathe¬ 
matics and physics lend tneir assistance in such sections of a 
former 1 work as the calculation of volumes and areas, in drain 
mg, le\elhng t road making, the use and maintenance of 
machinery, and the like " To this may be added that the 
agriculturist who has a knowledge of the principles of physical 
and natural science is better able to discern directions in which 
cuhnation may be improved, and to take advantage of the 
results of agricultural research than the former who does not 
pOMets such knowledge Prof Somerville's lecture should be 
widely distributed among agriculturists so as to correct the im 
press on, still too common, that science is theory and that 
practice is independent of it 


SCIENTIFIC SERIALS 

Amtruan Jturumi rf Scunei % January—Products of the 
explosion of acetylene, by W G Mixter The study of the ex 
plosion of acetylene was continued in order to obtain facts for or 
against the author s hypothesis that a sufficient frequency of 
molecular impacts is requisite to secure spread of explosive 
change throughout a gas The experiments so for an not 
conclusive Acetylene is always found after sparking and ex 
plosion The author believes that it is not residual gas, bat is 
formed by subsequent synthesis Thu u supported by the fact 
that an endothermic compound of carbon and nitrogen u also 
formed in the eudiometer —Glaciation of central Idaho, by 
G H Stooe The occurrence of wood in the askar gravels of 
Idaho suggests a comparison of that region with New England 
The large valley ice sheets or Piedmont glaciers of north central 
Idaho formed a type intermediate in character betw e en the more 
strictly local glaciers found further south and the great confluent 
ice sheet of British Columbia — Graftomte, a new mineral, by 
S L Penfiekl The mineral described is found on the south 
side of Melvin Mountain, about five miles west of the village of 
Grafton, New Hampshire It is an iron manganese phosphate 
closely analogous to tnphyhte, with which it u found intergrawn 
—Explorations of the Afautw m the Fsciflo Ocean, fay Alex 
aodt^Agaaris (see p 211) —Constitution of the ammonium- 
magnesmm arvenfote of analysis, by Martha Austin. Whan 
ammoniac*! magnesa mixture in alight excess is added to the 
faintly add solution of arsenic sod (parrying no ammonium 
writs) in a volume not exceeding aooc e , the predprtate t p pw tfi 
to foil m ideal condition 

Symms's Mmtkfy MtimnUguil Mtarikjasauy —Low 
barometric promote on December 29,1899. The notes rtfor to 
the readings along the remarkable oeurse of the a t o na . w" 
took first an easterly track along the south of Ireland, and l 
suddenly changed it to a northerly one over the late of * 
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The minimum teems to have been about sft*s loobea j at Camden 
Square. London, where the lowest reading was 2$ 247 inches. 
Thi Only lower readings there since 185ft have been 38 53a 
Inches on January 34, 187a j aft 364 inches on December 4, 
1876 ; and aft 295 inches on December 9, 1886.—Severe frost 
In December 1899. A table shows the number of shade minima 
below 15*. Near Hereford a temperature of -a* was recorded 
on the ijth In a screen of the Stevenson pattern At Lyme 
Regis, Dorset, a correspondent writes that some soda-water 
homes which were opened on the golf Unlcs all instantly froze, 
before being opened they were perfectly fluid and free from ice 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 7, 1899. — ‘ ‘ Polytrtmacn and 
the Ancertry of the Helloparidse." By J W Gregory, D Sc 
Communicated by Prof Lanlcester, FAS 

The recent blue coral HtHtfera presents striking resemblances 
in tfructm to the palaeozoic Hdiolitu Ail the earlier writers 
on corals accordingly regarded the two genera as intimately 
allied But some Jater authorities consider the resemblances as 
accidental, and that the corals have no special affinities. Thus, 
according to F Bernard, Hiheptra and Hehdifts belong to dis¬ 
tinct subphyla. Lindfttr6<n admits only one species of Htlhpera % 
and regards the genus as quite isolated, as essentially distinct 
in structure from H$hcHtiS % and as further separated from the 
latter by 41 the total absence of all connecting links from the end 
of the middle Devonian to the recent times. 1 * The author, 
however, considers that the original view of the close affinity of 
BtUeptrm and HdiehUt is correct, that the two genera are 
essentially similar in structure, and that they are linked by a 
series of eocene and cretaceous comb Amongst these fowls Is 
the genus Pdytrtmacis % which Is redescribed, and a new species 
of Hdiopmra from the cretaceous of Somaliland. It is suggested 
that Hthrt&r* has descended from the paleeocoic Helkiliudm by 
degeneration in size ami increase in number of the ccenenchymal 

41 On the Association of Attributes in Statistics, with 
Examples from the Material of the Childhood Society, Ac ” 
By G Udny Yule. Communicated by Karl Pearson, FRS 

Geological Society, January 10.—W Whitaker, 1 * R S , 
President, in the chair —On a particular form of surface, the 
remit of glacial and subtotal erosion, seen on Loch Lochy and 
elsewhere, by Dr W T Blanford, FRS. This form of sur 
(act, first noticed by the author on Lake Como, was afterwards 
observed in the Great Glen of Scotland and In British Columbia. 
It cons is t s of an almost even plane sloping at a moderate or 
high angle, and cut at Intervals by small ravines or channel*. 
Tm rides of the Great Glen have been planed by glacier-action 
to e greater extent than usual, and between Lodi Lochy and 
Loch Oicb, near Laggan, the sides of the Glen have a regular 
and flat dope of over 3«* up to about 1000 feet above sea level 
Numerous stream cut channels draining down this slope are, on 
an avenge, not more than 10 to 15 "feet deep, but some quite ex 
ceptfonal examples may be 50 feet deep, these channels occupy 
lees than a fourth of the surface In addition there are larger 
glens which, although they run out into shallow ravines where 
they cut the doping side of the Great Glen, are frequently 500 
feet in depth among the hills. If these were ordinary stream 
valleys before the Gfadal Period, the cutting away of the ridges 
separating them to the extent of at least 350 or 300 feet must 
be attributed to glacial erosion on the sides of the Great Glen 
The erosion of the small ravines in the glacial dope must have 
hern effected by streams in poet Glacial times, and the measure¬ 
ment of their rate of erosion might be expected to throw light 
on the amount of time which has elapsed dnee the Gladal 
Period la this district 11 The general effect produced by the 
whole evidence Is . . the small amount of denudation that has 
taken place since the Great Ice Age, and the n ec es mry deduc¬ 
tion that no gnat period of time, measured in years, can have 
elapsed bet wren the Glads! Epoch and the present day "—On 
thegoology of Northern A nth any (Fart II ), by G A Met ley. 
—The formation of dendrites, by A. Octavius Watkins. If two 
ptane-eorita^aepanttad by a film of enttabln plastic material, 
and one eurtace be rotated uowty on the other through a imaU 
an, the plastic material collects into breaching forms dollar 
to tbs structure of dendrites. The dendntk form starts from 
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the part farthest from the axis, and the flow of material is from 
the smaller to the larger branches, the smaller uniting to fora 
the larger. The author explains dendritic structure by the 
formation of a fissure in rock which becomes filled with a thin 
film of dendritic material 1 If the fissure is slowly widened, the 
dendrite starts where the widening commences, coinciding den¬ 
drites being formed on each wall 
Royal Meteorological Society, January 17 —Annual 
Meeting —Mr K C Bayard, President, in the chair —In fate 
presidential address, Mr Bayard discussed the meteorological 
observations made at the Royal Observatory, Greenwich, during 
the fifty-one yean 1848-1898, and brought out in a novel way 
many interesting features In the variability of the various observ¬ 
ations of the barometer, maximum and minimum temperatures, 
relative humidity, direction of the wind and rainfall These 
were shown in a diagrammatic form on the screen by means 
of a number of lantern slides. The addrem was a Wo illustrated 
by various views of the Royal Observatory and of the instru¬ 
ments employed —Mr G J Symons, FRS, was elected 
President for the ensuing year 
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Academy of Sciencea, January 15 — M Maurice Livy in 
the chair —On the distribution of the almormal residues of a 
function, by M H Padf —On the reduction of an algebraical 
problem, by M J Ptaszycki —Determination of the invariants 
attached to the group G,* of M Klein, by M A Boulanger 
—Vector fields and fields of force Reciprocal action of scalar 
and vectorial masses.—Localised energy, by M Andr£ Broca. 

-On the distribution of potential In a Heterogeneous medium, 
by M A. A. Petrovsky —On the co-volume in the characteristic 
equation of fluids, by M Daniel Berthelot. A comparison of 
tne experimental isotherms for carbon bisulphide, ethyl chloride, 
carbon dioxide and ethylene with various modifications of the* 
Van der Waali formula. If the co-volume 6 be regarded as a. 
function of the temperature, the Van der Weals equation cam 
be made to represent well the liquid state. The formula pro¬ 
posed by the author » = b, I 1 v o 3 Ap - 1 VI , where 


bv is the co volume at T, b u that at the critical temperature, T*. 
—On the mechanism of hearing, by M Firmm Larroque. For a 
simple sound, whether the wave phases are concordant or not, the 
centre of perception receives two transmitted impressions to¬ 
gether, there being no interference in any case For two simple* 
or complex sounds, two corresponding impressions are received 
by the centre of perception, there being neither beau nor re¬ 
sultants, the two ears being acoustically distinct—The per¬ 
manent modifications of metallic wires and the variation of 
their electrical resistance, by M H Chevallier If the resist¬ 
ance of a wire is R at a temperature T„ then heated to T, and 
again measured at T t , in general, the resistance R' last measured 
will be different from R The phenomenon appears to be due 
to a tempering effect, and is most clearly marked with metals 
and alloys that have not been hardened The effect is very 
marked with ordinary platinum silver wire.—On the Halt 
phenomenon and thermomagnetlc currents, by M G Moureaa, 
The thermomag net U, currents discovered by Ncmst and Ettings- 
hausen in 1880 to exist in a thin metallic plate placed in a 
magnetic field normally to the lines of force and traversed by- 
a heat current Several attempts have been made to explain 
these phenomena, by hypotheses resting upon numerous ar¬ 
bitrary assumptions. The author now shows that these re¬ 
sults are an immediate consequence of the Hall effect, 
the values calculated from this point of view agreeing 
extremely well with the experimental numbers, except in the 
caaes of nickel and cobalt, which require further investigation. 
—On the discharge of electrified bodies and the formation of 
ozone, by M P Viltard. The author concludes from bis ex¬ 
periments that in ordinary air Incandescent bodies may emit 
kathode rays comparable to the Lfnard rays, but of very low 
voltage If this is the case, several distinct phenomena can bn 
explained 1 the power of discharging electrified bodies p ossessed 
by flame, incandescent bodies and phosphorus, the discharge by 
ultra violet light, the production of ozone by flames, incan¬ 
descent bodies, oxidation of phosphorus, electric sparks, and by 
radium —On a method of measuring the velocity of the Rontgen 
rays, by M Bernard Brunhes. The ordinary methods of 
measuring the velocity of light cannot be used with the X ray* 
dnee they are not reflected, but by applying the discovery of 
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'Swrogediaw of the effect of the X-vtjfi upon the diecfaup of 
bodies just below their ordinary spirting potential, it has proved 
to be pool bit to obtain comparative measurements of the 
velocity, which would appear to be of the same order as ultra* 
violet light—On the nature of white light and the X-iayt, by 
M E. Carvallo*—The numerical laws of chemical equlll 
brium, by If. O Boudouard The formula of Le Chateller 


Is applied to the reaction CO, + C 2 aCO* and the com 
sosfttkm of the gas mixture calculated for temperatures be¬ 
tween 450* C and 1050 s C.—On the electrolysis of potas- 
shim chloride, by M A. Brochet. The yield of chlorate Is 
considerably increased by the presence of a little potassium 
bich r o m a t e in the solution. Curves are given showing the 
•awnli of chlorine present as hypochlorite, chloride, and 
chlorate after a varying number of ampfcre hours.—On a new 
crystallised molybdenum sulphide, by M Marcel Gukbard, 
By h e ating molybdenum bisulphide in the electric furnace a 
lower sulphide, is produced, which can be obtained as 

long steel grey needles from the melted mass by treatment with 
aqua regia. Heated to a red beat in sulphur vapour the bisul¬ 
phide is reformed , at higher temperatures it is dissociated into 
sulphur and molybdenum —The action of magnesium upon 
salme solutions, by M Henri Mouraour —Automatism of the 
(lerve cells, by M PompUian. Curves are given for the auto 
matic movements observed in Dytiscui Marrmahs* The author 
concludes that nerve cells are constantly disengaging nervous 
energy, without any excitement being required, and Hence that 
hervous activity is really automatic, although varying in in 
tensity with time. The higher nervous centres under normal 
conditions exert a controlling influence over the lower 
oentres, the activity of the latter being clearly shown 
When the former axe removed Hence It would appear in 
pathology that the tremors may be explained cither by a 
diminution of the controlling power exercised by the higher 
Cer ebral centres upon the lower medullary centres, or by an 
Increase of activity of the latter —On a category of crystalline 
group* escaping optical investigations, by M Fred WalleranL 
In general, in a crystalline grouping, the different crystals can 
be easily distinguished, their ellipsoids of optical activity having 
different orientations. If, however, the orientation of the 
crystals are symmetrical with respect to the elements of tym 
metry of this ellipsoid, it will be imposrible to distinguish them 
by polarised light CumengUte and chiastollte are considered 
as ^examples.—On the denudation of the central plateau of 
Haye, or Fortt de Have, by M Bleicher —On the presence of 
the Upper Eocene In Tunis, by M Flick. 


DIARY OF SOCIETIES. 

THURSDA Y , January .5. 

Royal Society, at 4.30.—Matlwmattcal Cootrlbutton* to the Theory of 
Evolution—On th m Law of Ravenna Prof K Paanoa, F R.S — 
( 1 ) On the Mechanism of Galatian In RavcrtibUColloJdaJ Systems 
(a) A Preliminary Investigation of the Conditions which determine the 
Stability of Irreversible Hydroiob W fi. Hardy —On the Effects of 
Strain on the Thermo-electric Qualities of Metals, Part II Dr Ml 
Maclean —On the Periodicity In the Electric />nch of Chemical 
Element*. Preliminary Notice Prof. J C. Bose. 

Royal Institution, at 3 —The Baums of Primitive Man Dr W H 
, R. Riven. 

Institution qw Electrical Engineers, at I —Adjourned Piertrion 
tin tbt Report of the Institution's VWt to SwitserUad.— And if time 
An Electrslytio Centrifugal Procam for the Production of Copper 
Tatbes Sbersxd Cowper-Coles 

FRIDAY, Jahuart 16. 

Roval dNSTiTvnoN, at a.—Motive Power, High Speed Navigation, 
Smm T iu tlmi Hon. C. A. Panone. F R.S. 

PJfVMCfL Society, at 3.—Some Developments to the Urn of Price's 
Insolation Tests Prof Ayrton 


PJfvstCAL Society, at 3*— Some Develnnmenf to the Urn of Price's 
GuaraWlre to Insolation Teats Prof Ayrtoo and Mr Mother —Re- 
fe ctioUaji H Tr S n swla sloo of Bectric Waves atoeg Wires 1 Dr K Barton 
WO Ef'l LowwU.—The Frequency of tb* Trabeveree VRyutiooi of a 
B n i^h v 1 lerib labhsr Pnril T J Barker 
IpSTiTUTlaidv Mechanical EnoineeM, at Water Meters of the 

d& vK^s«^ ^* ,ct< " * W “ d w ““ ,0 


Institution op Civil Engineers, at I —Tba BUspton Tmaml 1 C B 
For 

SATURDAY, jAHVOVssy 

MlTHaHATrtyaA ssociation (UnlverritvConefe. Power Street, W C l 

e&figSQUhttZSSS 
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PorissMfelc Equadmd* T J. Bm mulch—A Worn on *e FftMjll rR R 
IMvto 

r ‘*j°y-Wfeynwrfw>|iifi4 n» ©"■ 

owaar \ rnp, u otsw art, w a*s» L i , ** 

MO HD A Y, January m 

Society or Arts, at l^-The Nature m& Ylsld Of MetodHtoM 
poMw Beoaett H. Brough. 

iN^iTtgrii^op^ci'UAams. at j.)*—Inenaatog Reversinimry Cbargm 1 

TUESDAY, January ya 1 

Roval Institution ate — Structure aad GaMtSoadsn of FMwai Rti 
E. Ray Uabmtsr, F U M . 

AnteRO ro loo 1 cal Institute, at Lyo.— Aoslversary Meettog 
Institution or Civil Enoiveers, at I ntssawn fer Wfatar Nariga- 
tioe aad les-bceaktor Robert Runebtrg. 

WE DNSS DA r, January p 

Socirrv or Arts, at I —The Undeveloped Resources of tbs BoHvlaa 
Andes Sir W Martin Conway 

THURSDAY , Fbrsuart 1 

Roval Society, at 4 jo — Rn M U Pmgrtt A Cum ^ Mbho rto r n ma tic 
Vision Sir W de W Abaev. F R S.-Thermal RadUttorf bAtoolitf 
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A YEAR OF BIOLOGY. 

UAnrtit BieUgiqu* Comptes rendu* annuel* des 
Travaux de Biologic gtfndrate, public *ou* la direction 
de Yve* Deluge, profosseur k la Sorborme, avec la col¬ 
laboration d*un comit^ de rddacteurs, Secretaire de la 
redaction Georges Poirault, directeur du Laboratoire 
d’enteigneroent tupdneur de la villa Thuret, k Antibea 
Tromfcme annde, 1897. Pp. xxxv + 842 (Pans 
Li brume C Reinwald, Schleicher Frfcrcs, dditeurs 
1899.) 

T HIS biological annual hat improved with each year 
of its life, and it* third volume, which deals with 
the literature for 1897, command* our admiration and 
gratitude. There is no denying that the bibliographic 
list* are fairly full, and that the summaries give the gist of 
the boots and paper* reported It fill* what was otherwise 
more or less of a gap in our bibliographic resources, and 
every biological laboratory throughout the world should 
make it a point of honour to have the volumes upon the 
shelves for reference. Furthermore, the work is being 
so well done that all those who are busy over the general 
problems of biology should see to it, in their own in¬ 
terest, as well as in that of science, that copies and 
abstracts of their papers are sent to the editors 

Believing that criticism is the sincerest form of flattery, 
we would use this opportunity to make a few suggestions 
The u Annual M has not only improved every year, but, it 
has grown steadily bigger, and it is now a most incon 
veniently heavy handful Can it not be kept within more 
moderate compass? On this point we have three criti¬ 
cisms (1) That ovgr 160 pages are given to mental 
functions, which seems going a long way, seeing that we 
have L'Antrfe psyckologiqut as well; (a) that some of 
the reports are outrageously long, especially when the 
conclusion hinted at is that the paper is not worth very 
much after all; and (3) that the classification adopted 
favours overlapping and repetition The last point seems 
to us so important that we venture to enlarge upon il 
A s they stand at present the chapters ate .—the cell , 
sex-elements and fertilisation , parthenogenesis, asexual 
reproduction , ontogeny, teratogeny , regeneration , 
grafting , sex, secondary sex characters, and “ ergato- 
genetic polymorphism”, metagenetic polymorphism, 
metamorpbOsb* and alternation of generations , latent 
character*; correlation; death, immortality, and the 
germ-planO,! general morphology and physiology , here¬ 
dity , variqtfon, origin of species, geographical dis¬ 
tribution , nervous system and mental functions, general 
theories and generalities Now, a* each of these twenty 
chapters hat it* bibliography and introduction and sum¬ 
maries, there it bound to be heedless printing and over¬ 
lapping Can the committee not invent something 
simpler and more logical ? It is too soon to stereotype 
Mss arrangement 

Ttmftdgen? and variation overlap r variation and the 
ongsa of fpeoes overlap, ontogeny and general physio- 
Utf overlap; latent characters and heredity overlap , 
•tfd 40 etc In short, there is a great lack pf hgdity m 
the classification adopted 
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Would it not be better to have a more general scheme ? 
c*g (1) morphological anslyls -cell-structure, tissue- 
structure, 4c ; (2) physiological analysis —cell function, 
growth, correlation, death, 4 c., (3) reproduction and 
sex—including chapters 2, 3, 4,9, and perhaps others , 
and so on There is room for much difference of 
opinion, but twenty chapters are twice too many 

It may be answered that the numerous divisions facili¬ 
tate reference, but the separately designated subjects 
would not be less accessible if they were sub-divisions 
of larger categories We would press this point on the 
consideration of the editorial committee the more urgently, 
since it seems to us that the elaborate classification has 
sometimes proved a snare Thus we should like to know 
why papers by Karl Pearson and others dealing with 
“ spurious correlation,’’ &c, are included in the chapter 
on physiological correlation Is not this a misappre¬ 
hension ? 

In the same connection He may refer to the editonal 
note on polymorphism, which we regret opir inability to 
appreciate Three kinds of polymorphism are dis 
tinguished (which are treated of in three different 
chapters)- (a) ergatogemc polymorphism which depends 
upon division of labour (which should include not only 
the polymorphic adaptations of an ant hill, but functional 
“ modifications»’ as well), { 6 ) metagenic polymorphism, 
associated with alternation of generations , and (c) ceco 
genic polymorphism which results from the action of 
the environment (a particular case, surely, of environ 
mental 11 modification ") But why not also add vana- 
tional polymorphism, which would be a nduetto ad 
absurdUm of the extended usage of the term ? 

Many of the chapteri present some striking feature of 
interest, giving a charm of individuality to the workman 
ship Thus the chapter on the cell includes an account 
by A Labbe of the artificial cells which Ascheraon made 
in the memorable year 1838 With his artificial emul¬ 
sions he was a pioneer on a path which Butschh and 
others have followed up, “ and if he sought for homo¬ 
logies where there were but analogies, some moderns are 
open to the same reproach ” The second chapter con 
tains ao essay of twenty pages by L Guignard on chro¬ 
matic reduction, which is very welcome , but the bulk 
of it has been printed elsewhere, and it seems far too 
long to be consistent with the precise scope of this 
annual We are ungrateful enough to object also to 
Pruvot's fine essay on fresh-water faunas as too long and 
independent for the present publication The thirteenth 
chapter is made conspicuous by the essay of £lie 
Metchmkov on senile degeneration, showing up the 
organism's seamy side—its imperfect integration, its 
anarchy, its struggle of parts—of which senility is the 
ddbAclt Needless to say, the essay is original and 
charming , but to our ticking, it should have been pub¬ 
lished in the Rcvut d*t dtux Mender and not here It is 
magnificent, but it is not a “compte-rendu.” We fear, 
indeed, lest these introductory essays, if not kept more 
sternly within bounds, will harm the annual instead of 
helping it 

As for criticisms of technique, they are not much 
our liking, especially since the volume represents a por¬ 
tentous Amount of disinterested labour, the results of 
which jsre of great value to aU biological workers. There 
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has been great improvement, but it must be confessed 
that there is still need of increased carefulness. Thus, if 
we take (quite at random) p. 792, we have eep&per hy 
Bfluchii stated to extend from p, 291 to p. 593 of the 
Arch Entwichmcch,, which is incredible, Haacke’t 
text-book called a Grunddiss , Hertwig’s w Streitfragen p 
wrongly spelt, Hickson’s paper ou the medusae of 
Millepora cited where it teems irrelevant—trivial mis¬ 
takes all of them, but too many for one page, and it is so 
elsewhere. All the same, this third volume of “ L'Annde 
Biobgique” is a fine piece of woik, and every biologist 
will wish it the success it deserves. J A T. 

AS ARITHMETICAL MISCELLANY 
Extracts d*Aritkmlbqut Par J FiU-Patnck et G 

ChevreL Deuxitme Edition. Pp. xiv + 68a (Pans . 

A Hermann, 1900) 

HIS second edition of a very entertaining book 
differs from the first by the inclusion of more than 
500 new and unsolved examples, and a supplement on 
commercial arithmetic, which, no doubt, will be found 
very useful by the French schoolmaster, but is so in¬ 
congruous with the rest of the work as to recall Horace’s 
well-known parable of the mermaid and its analogues in 
literature and art 

Apart from this concession to the practical, the 
authors, hugely imbued with the spirt of Edouard Lucas, 
have provided their readers with a varied store of illus¬ 
trations of Diophantine arithmetic and of numerous 
fundamental propositions in the theory of numbers 
Their solutions are very clear and simple (though they 
might, with advantage, have made more use of the 
notation of congruences), and they will undoubtedly 
succeed in promoting a more general and intelligent 
interest in the theory of arithmetic 

Many of the examples are of a very elementary 
character, but there are some which deserve the atten¬ 
tion of expert mathematicians For instance (p. 366), 
we have Lucas’s determination of mil the pnme factors of 
(w 1 *®-****)/(<*-£), where a, 6 are the roots of :r*-jr-2 , 
the last five of these primes being 

1 *554*359. *5**5*0*901. 34449677641. *53790567559. 

733*687457** 

This result is said to have been verified by M Le 
lassenr Again (p 158), the Rev Father J Pervou- 
chine, of Perm, has found that a 1 ** + 1, comprising 
2525323 digits, is divisible by 167773161 ( - 5 2* + 1), 
which is prime. Here are mysteries which we must 
leave to Lieut-Colonel Cunningham and Mr Bickmore 
to unnveL 

An agreeable element of humour is supplied by 
Question 399, on the interpretation of Art 757 of the 
Civil Code, that ambiguous drafting is not wholly un¬ 
known on the other side of the Channel is a surprise 
which is not without its consolations. 

It would be tedious to detail even the more coa- 
tpicvous futures of this handsome volume, enough to 
say that every student of arithmetic will find m it some¬ 
thing to arouse his interest and extend his knowledge. 
If he is « novice, the study of this book win help him to 
appreciate the works of at least the earlier masters, such 
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as Euler and Lagrange; if be is a veteran, he will find 
recreation in turning over its pages fe his leisure 
moments 

There is one reflection which a perusal of the work cup 
hardly fail to suggest The province of arithmetic is so 
definite that one would expect its methods to be marked 
by a general uniformity But this is far from being the 
case 1 and there is, in particular, an unmistakable con* 
trast between Diophantine arithmetic and the seven, but 
noble science founded by Lagrange, Gauss and Kuattar, 
which we may distinguish as the analytical theory of 
numbers. Their points of contact in such things as the 
elementary theory of congruences and of residues only 
serve, at present, to accentuate their divergences , it may 
almost be affirmed that they appeal to different classes of 
xnmd To use a metaphor, we may say that one is the 
primitive gold-mining of the individual prospector, the 
other the systematic working of a quartz reef with the 
help of modem machinery Just now the analytica 
method holds the field, there are several reasons for 
this—the development of the theory of algebraic integers, 
the influence of function theory, the general “ anthmetic- 
lsmg ” of analysis ; but a reaction 11 almost certain to, 
come. It must be remembered that all the available evi¬ 
dence seems to show that Fermat’s methods were essen¬ 
tially Diophantine, and there is very good reason to 
believe that he was in pos s es s i on of tone peculiar 
analysis, the secret of which died with him and still 
awaits rediscovery Whether this is so or not, there 
can be no doubt that the cultivation of Diophantine 
methods deserves more attention than it receives. The 
nsk of failure is great, but the chance of finding a 
treasure island exists, and ought to appeal to that spirit 
of adventure which dwells in every mathematician who is 
worthy of the name. G B. M 


MISSIONARY ANTHROPOLOGY 
In Dwarf Land and Cannibal Country A Rtcord oj 
Travel and Discovery in Central Africa. By A B 
Lloyd. With an introduction by the President of the 
Church Missionary Society Pp. xxiv+385 (London: 
T Fisher Unwin, 1899) 

UKTHER information regarding the dwarfs of the 
north-eastern part of the Congo Basin is one of the 
main desiderata in African anthropology We therefore 
turned to this volume hoping, from its title and size, for 
detailed measurements of these dwarfs, convincing evi¬ 
dence as to whether they belong to several tnbes or are 
all clans of one tribe, and for further light oq their 
beliefs and folklore But we are disappointed, for the 
book adds practically nothing to our knowledge of this 
group of dwarfs, and the tide is misleading The book 
narrates the story of Mr Lloyd’s missionary labours and 
adventures from July i4t 1894, to the end of 1898; most 
ef these three and a half yean were spent m the Uganda 
Protectorate, and the author’s acquaintance wteb, the 
Congo dwarfs was obtained between Octebec 6apdifc 
1898. The account of bis exp eri ences with tbfopt adje 
occur only within some seventeen pages, ekeiii^tl 
are devoted to 44 Out of Dwarf Land.* 1 ftv'i 

The bulk of the book is occupied with an aceam* £ 
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Mr, Uojrtft voyage from Ragland to Zanzibar vi* the 
Capet of hi* journey from Zanzibar to Uganda by the 
German toad ; of hts residence in Uganda and of his 
share m the operations against our unfortunate Sou¬ 
danese troops, in which he and his colleagues took a 
pvemment 'part, although, as the author remarks, “ the 
honours and distinctions that were showered upon the 
military section did not reach the missionaries", and 
finally of his plucky march across the Itun forests to 
Uganowa (where Stanley first met with hit dwarfs in 
this region), and return home down the Aruwimi and the 
Congo* 

Mr LloydfS humed march gave hun few opportunities 
of studying the dwarfs, so that he adds little to the de¬ 
scriptions of Stanley, Stuhlmann, and Burrows. The 
only point worthy of notice is that his evidence supports 
the behef that the pygmies have a fetish worship. It is 
not clear from Mr. Lloyd's account what clan or tribe of 
pygmies he met with How much has been lost by Mr 
Lloyd's baste can be gauged from his remarks elsewhere 
on African customs. He looks on anthropological ques 
turns from a typically missionary standpoint He has a 
low Opinion of the “ average African,” whose universal 
laziness he deplores. He describes the aim of the Watoro 
festivals as “the indulgence in all the evil passions of 
human nature, fighting and murder, lasciviousness and 
wanton wickedness. Devil dances of a most disgusting 
character, witchcraft and fetishism are all practised upon 
these occasions, and it is at such times that one sees the 
utter degradation of heathenism ” The customs of these 
Watoro “ are most barbarous For instance, they have 
an extraordinary practice of breaking off all the front 
teeth in the lower Jaw” » this is “a thoroughly heathen 
practice,” 

Mr Lloyd's contributions to the natural history of 
Central Africa are more startling than numerous On 
p 107 he gives us a photograph of a “boa constrictor” 
killed On Ukerewe, one of the islands in the Victoria 
Nyansa. 

The main value of this book is its unwilling witness 
to the vast improvement effected m the Congo Basin 
since the establishment of the Congo Free State, 
twenty years ago. For instance, Mr. Lloyd was able to 
cross from the eastern frontier to the Atlantic in only a 
trifle over two months , he marched safely through the 
forests with a party of nineteen men, he found the 
cannibals of the Bangwa tribe always friendly, and re¬ 
marks “that a jolhs&set of black men I never in all my 
life had to do with-” This testimony as to the revolution 
of social conditions is the more striking because the 
author is even more critical of the Congo Free State than 
be is of the militarism of the Germans and the ritual of 
the Qniveriftfes* Mission at Zanzibar. 


„ TELEPHOTOGRAPHY. 

1 By Thomas R. Dalimeyer. Fp. xv+ 
14R (LeMon ; f Wtiham H^nemaan, 1899) 

T N*hW handsome vofeme *ti that is at pr sssfit known 
4 “ theory anraactlcal useiofthe tclephoto- 

grefthit tat*!* brought tbfl fther. Mr. Dalimeyer, as our 
m j M w* OUjritatinibari was one of the first wbo tried to 
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discover an arrangement of lenses which would produce 
an enlarged image of any distant object on the ground 
glass of a camera without any excessive length of camera, 
and the success which rewarded his labours is now well 
known 

It is interesting to remark that the author's attention 
was first directed to this subject by Dr P H Emerson, 
who, as we are told m the preface, urged upon him “the 
necessity of a photographic instrument to enable the 
naturalist to record incidents that were then only possible 
by telescopic observation ” 

In the year 189 2 Mr Dalimeyer published a small 
pamphlet containing an interesting collection of papers 
that had been published relating to his new telescopic 
photographic lens, and he included in this numerous 
pictures illustrating the application to the photography of 
distant objects This we understand is now out of print 
The present volume will therefore be very acceptable 
to all who use, or intend to use, this form of lens, espe¬ 
cially when one is reminded by Mr Dalimeyer that, 
with the exception of one or two articles on the practical 
application of the lens by Mr Lodge, Mr Marriage, and 
Dr Spitta,the subject has not been handled by any other 
English writer. 

The author, in his treatment of the subject, introduces 
the reader first to the elementary properties of light, he 
then discusses the formation of images by tbe pin-hole 
camera, pointing out some valuable hints relative to the 
rendering bf true perspective effects that may be gained 
from a study of the images obtained with such an instru¬ 
ment The next two chapters deal with the formation of 
images by positive and negative lenses, and these serve 
as an excellent introduction to the following chapters, 
iu which are described the methods of obtaining enlarged 
images by employing either two positive lens-systems or 
a combination of a positive and negative system, which 
constitutes the telephotographic lens 

From the theoretical the author turns to the practical 
side of the subject, and in the succeeding chapters he 
describes the use and effects of the diaphragm, practical 
applications and working data, concluding with a brief 
bibliography 

Quite a distinct feature of the volume is the fine senes 
of illustrations, which brings out vividly, and more than 
mere words can describe, the great practical use of this 
form of lens, not only to the stay-at-home photographer, 
but to those whose duties he in various directions 
Nearly all the plates illustrate views taken, for the sake 
of comparison, with both the ordinary lens and the tele¬ 
scopic lens. Among there we find portraits which illus¬ 
trate the value of this lens for obtaining correct per¬ 
spective effects in the studio, enlarged pictures of the 
human eye, eclipse pictures, glaciers photographed at a 
distance of ten miles, views of an encampment taken 
from a balloon at a height of 800 metres, a photograph 
of a grounded man-of-war taken during war time at a 
distance of two miles, and lastly, reproductions of Mr. 
Lodge's excellent studies of birds and their nests. The 
variety of the illustrations gives one an idea of the 
numerous useful and valuable applications to winch such 
a lens » specialty adapted. 

The how great popularity and wide use of tbe tele- 
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photographic lent makes us more than welcome Mr 
Dallmeyer’t book, which, besides supplying a distinct 
want, will be found a handsome and valuable addition 
to Any photographic library W J S L 


NEW DATA FOR THE STUDY OF 
VARIATION 

Uebtr etmfe Aberrationcn von Papiho Mtuhaon Von 
Dr J W Spcnvfel, Piofeisor der 7 oologie in Giessen 
Pp 48 Mit 3 Tafeln und 5 Abhildungen im Text 
(Jena Gustav Fischer, (899 ) 

T would be almost superfluous at the present time to 
offer an apology for the intimate study of variation 
in animals and plants Evolutionists of whatever school 
of thought must necessarily be agreed upon the import 
ance of variation as a factor in the production of new 
form4, though they may differ widely as to the means by 
which fresh species become established In the present 
state of evolutionary theory it is of the utmost conse¬ 
quence to gain an insight into the Iaws which regulate 
variation, and this on only be done by the accumulation 
of accurate records of the results of experiment and 
observation Many views on the subject are current, not 
one of which can be said to deserve more than a pro 
visional acceptance, and all require to be rigorously tested 
in the ligfit of fact*. Hence any competent observer 
who—like Bateson, Standfuss, Merrifield and others— 
devotes himself to laboriously collecting and carefully 
recording data for the study of variation, whether natural 
or artificial, deserves well of all those who are interested 
in the progress of evolutionary theory 
The present treatise is a useful contribution to the mass 
of material that has lately been accumulating with refer¬ 
ence to variation and aberration in the Lepidoptera It 
was long ago pointed out by Bates and Wallace, and 
has often been insisted on since, that to the students of 
evolutionary law the wings of butterflies afford an un¬ 
usually favourable field of observation The days are 
gone by when the colour patterns of insects were regarded 
as mere elegant curiosities, with no particular bearing on 
any question of scientific interest, and when deviations 
from the ordinary aspect of the species might be prized 
indeed by the collector for their rarity, but were thought 
to he beneath the notice of the genuine biologist It is 
now fully recognised in most quarters that there is no 
real distinction to be drawn between “ external charac 
tors" and points of structure, and, further, that while 
both sets of features are equally under the control of 
natural law, there are many principles of the first im¬ 
portance whose operation is more clearly discerned and 
more readily investigated in the former than in the latter 
During the last few years much greater attention has 
been directed to the phenomena presented by colour- 
patterns Ms was previously the case , and many ob¬ 
servers, both ip this country and abroad, among whom 
may be reckoned Weismgnn, Eimer, Scudder, Mayer, 
Haase and Piepers, have attempted, with more or less 
success, to trace the' history of existing patterns, and in 
some cases to formulate the laws under which certain 
changes of type have been brought about 
3 | The author of the communication before us has occu- 
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pied himself for many years with the study of natural 
variation in the 11 swallow-tail" group of the genus 
Papiho The results of his investigation of over 3000 
specimens still await publication ; but in the meantime 
he has here put on record a very exact description of 
several forms of the common swallow-tail \Papth& 
machaon\ mainly from the collections of Staudmgar, 
Kratz, Standfuss and the Hon W Rothschild, which 
come rather under the head of aberration than of or¬ 
dinary variation Some of these have been jthe result 
of temperature-experiments, but the greater number have 
occurred under normal conditions in the open Dr 
Spengel makes no attempt to found any theoretical con¬ 
siderations on the deviations they present, but restricts 
himself to a statement of fact which, in point of fulness 
and accuracy, contrasts very favourably with the hap¬ 
hazard descriptions at one time thought sufficient For 
details, the reader must refer to the treatise itself, but 
we may here draw attention to the co-existence of 
structural with colour abnormality shown in the remark 
able aberration descrioed on pp. 9-16 
The figures are good, and greatly assist in the com¬ 
prehension of the text The authors system of nomen¬ 
clature for the elements of the pattern is easily intel 
ligible, and may be followed without difficulty through 
the pages of description. As a contribution to the stock 
of material hitherto available, Dr Spengel’s treatise, 
though limited in its scope, is of considerable value v 
and his further analysis of natural variation in allied 
forms will be awaited with interest F, A. D 


OUR BOOK SHELF 

A KotlltkePs Handbuc&der GexveMtMre des Mtnschtn. 
Sechste umgearbeitete Auflage. Dntter Band Von 
Victor v Ebner Erste Halite Verdauungs-organe, 
Respirations organe, Pp vi + 403 (Leipzig W 
Engelmann, 1899} 

For the first time in its history the 11 Handbook of 
Histology " of the famous Wurzburg professor of anatomy 
appears with the name of an editor upon its title page 
m place of the octogenarian master whose book, when 
it first made its appearance in the forties, created an 
epoch in the history of histological literature, and was 
made familiar to English readers by its translation by 
George Busk and Thomas Henry Huxley The work 
was a mine of original investigation, and terved for many 
years as a quarry which furnished the materials for the 
building up of many an account of the structure of the 
body, in wnich the source of information was too often, 
it is to be feared, ignored. In later editions the general 
style of the book became somewhat altered, aa U became 
necessary for the author to refer to facts regarding micro¬ 
scopic structure which were becoming added by others 
as weU as by himself, and it must be admitted tbgt, while 
the book thereby accumulated a greater amount of inform¬ 
ation, it became less readable and unquestionably less 
original Nevertheless, the parts of this last edition which 
have already appeared have folly maintained the place 
which v Kblliker's M Gewebclehre** had taken as thefirst 
authority upon the subject of which it treats 
In Prof, v Elmer's bands the diameter of die dqst Of 
the work has been so maintained, and even the litmry 
style so closely'imitated, that ft would be difficult fo 
detect the alteration in authorship* The amount of 
labour involved in producmjre.*ork of this hind can only 
be roughly guessed at by those who nave newer thdttt* 
selves undertaken the task, and Prof. v. Ebner Is to he 
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congflKtrtated ipos the mccmi which has attended his as is included In Section I of the syllabus in physio 
labours, which k would appear from the preface have ex- graphy of the Science and Art Department and in the 
tended over three years. The added illustrations are schedule of requirements for pupil-teachers, issued by 
singularly tree to nature* and as numerous as could well the Education Department The book is distinctly 
be desired The bibliography is somewhat limited for a attractive, being clearly pnnted and well illustrated 
work of this kind, and it would have been worth an effort But certain blemishes have revealed themselves in 
to reader the list of works bearing upon the structure examining the contents more carefully We have looked 
of each organ as complete—at least, so far as recent m vain for any reference to the anomalous expansion of 
yean are concerned—as possible Nevertheless, im- water when heated, and no method of determining 
portant papers are looked for in vain amongst the the temperature at which it possesses its maximum 
references And the lack of an index cannot be too density seems to be given As so much attention is 
strongly condemned. For it is impossible to understand bestowed upon the construction of thermometers, and 
what object can possibly be served by dispensing with the reasons for the employment of mercury are duly 
that part of a boot the absence of which renders difficult tabulated, this omission is rather a grave one In ex- 
tbe proper employment of all the reit 1 Why is it that it plaining reflection and refraction of light no reference is 
is oAly in German books that we still find this unaccount- made to the simple pm methods of demonstration which 
able tendency to omit the all-important index? Echo are souseful in enabling students to deduce the laws for 
can only answer, Why indeed ? They do not manage themselves The chemistry section would have been 
these things better in Germany But they are beginning improved if a more rational plan of treatment had been 
to improve adopted 

The Evolution of Geography A Sketch of the Rise and Die Orkane des “ Fernen Ostens 11 By Prof Dr Paul 
Progress of Geographical Knowledge from the Earliest Bergholi Pp. xn + 26a With 31 lithographed charts, 

Times to the First Circumnavigation of the Globe By 33 tables, and 7 figures. (Bremen and Shanghai 

John Keane Pp xvi + 160 (London Edward Max Nttssler, 1900) 

Stanford, 1899) Th* Kaiser’s remark, M Our future lies on the water,” 

The second title is more descriptive than the first, which has induced Dr Bergholz, in charge of the Bremen 
■Oggests a much more ambitious scheme than the author Meteorological Observatory, to devote a great deal of his 
had before him This little book makes no claim to time to the study of tropical hurricanes, and particularly 
originality in matter or method It is a compilation to those of the Eastern Seas, because, as he states in his 
from accessible sources, and, so far as it goes, is a piece preface, the increase of German trade is especially 
of careful and conscientious work. It is neither critical noticeable in Eastern waters, a fact which is demonstrated 
nor learned, and it would be unfair to review it as if it to Englishmen by the continued transferor Asiatic steam- 
pretended to such distinction The chapters are con- ship tines from the British to the German flag Dr 
cerned mainly with the history of discovery under the Bergholz has summarised all that has previously been 
titles of ancient geography, the early Christian ages, the written on typhoons, so that the present work is the con- 
crusading impulse, early and mediccval maps, Henry the centrated essence of our knowledge of these terrible 

Navigator, aids to geographical expansion, and Magellan meteors Every feature in the life-nistory of a typhoon 

The statements of generally acknowledged facts are seems to be carefully dealt with—the origin of the dis- 

accurate as a rule, and controversial matters are usually turbance, its progress, the circulation and the force of 

excluded Mathematical and physical geography do not the wind, the behaviour of the barometer, the ther- 
receive adequate notice, even for so small a scale as is moineter, the sea, the clouds, and the rainfall Several 
employed special instances are dealt with in detail, and a chapter 

The first part of the title of the book led us to hope is devoted to such anomalies as gales unaccompanied by 
for a philosophical study of the science of geography, rain, rapid falls of the barometer without increase of 
and its rise from the earliest tunes to its present wind, strong winds with a slight decline of the barometer, 
stage of development, but such a work is still to write and so on , all which go to prove that old Dampier was 
Still to write also are ■ studies of early Chinese and right when he declared that the storms of the Temperate 
Hindu geographical knowledge , indeed, the whole work- Zones, the hurricanes of the West Indies, the cyclones of 
ing of tne early Oriental mind on geographical problems the Indian Ocean, and the typhoons of toe China 
oners a nearly virgin field, but one that can only be seas differ only in name A selection of charts accom- 
entered by an author well versed m modern geography panics the work f but while it is permissible to begin 
and in Eastern languages. the meteorological year with December, in exhibiting the 

In the present modest work the best feature is un monthly venations of pressure and temperature, there is 
doubtedty the collection of maps, most of them reproduced no sufficient reason why October and November should 
from previously published English books, but some now fall between May And Tune. The method adopted in 
shown for the first time in outline on a small scale. It drawing the isobars will not meet with the approval of 
is hard to believe that Magellan’s ship, the Victoria, meteorologists, areas of high pressure not being separated 
really bore her name all along the side in huge letters in the natural way by areas of low pressure, and vice 
like a modern light-ship, as the frontispiece shows , but versd, but merely by a dividing line where contrary winds 
the responsibility for this is relegated to Levinua Hulsius, must meet without any intervening calm space H 

wbopublishedtheonginal drawing in 1602 H R.M. , _ . _ 1 u « n * u M ^ 

j Volumetric Analysts By John B Coppock 92 pp 

First Slept in Earth Knowledge, betng an Introduction (London Whittaker and Co, 1899.) 

By J A HRTT190n » This fragment of science is intended as an appendage 
B.$c Edited by W J Harrison vi + 290 pp. to existing books on qualitative analysis so as to meet 
(London : Blackte and Son, Ltd., 1899 ) the requirements of certain examinations in chemistry 

Afi the German term “Erdkuude,” or its literal render- held by the University of London and the Department 
inf, 44 Earth-Knowledge,” signifies something different of Science and Art, But recent books on analysis which 
Ann an elementary treatment of the fundamental laws have already come before our notice have met the con- 
of physics and chemistry, such as Mr. Harrison’s book tingency to which Mr Coppock refers Moreover, this is 
promet, his title w a Uttle incorrect and likely to be § not the first little book with the same object in view 
Misleading. At the same time the author gives* what is Mr Coppock covers familiar ground in a familiar way 
an the whole a satisfactory introduction to science, such and is* as far as we have seen, a trustworthy guide. 

■O. 1579, VOL. 6l] 
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LETTERS TO THE EOfTOR. 

[Ths Editor dots mot hold himsoff rosfomibis /or opinions ox 
prossod by his c orrosp o ndon ts, Noithor com Ms tmdsrtaht 
to nhtm % if to corr&spond with tk$ mritors #/, rofootod 
momucripts intondodfor this or any other part </Hatu» 
Mo mottos is tahsn of anony mous cot mmunu aiiom } 

The University of London Election 

Ax a graduate of the University in two of itt faculties, end as 
one who hai spent a quarter of a century of the bat yean of 
Us life in the work of sctontific education, I may be allowed to 
feel that I am voicing the higher intelligence of the University 
in venturing to thank you for putting the praait issue so 
clearly before the constituency m your article in Nature of 
January 25. 

I look upon all reference to the internal economy of the 
University in estimating the claims of the respective candidates 
as to much mere electioneering "dribbling" That work, 
which has excited so much controversy the last twenty years or 
so, has produced its happy result, and we may say well of *11 
those controversial matters, 11 let the dead past bury its dead ” 
Strange it is that even such a constituency should so for 
exhibit the Inherent stnlidness of John Bull as to be unable to 
face about and view things in their real and ghastly proportion, 
when all the chilised world is amazed at the spectacle of an 
Invasion of the (Queen's Empire (by a race of more primime 
civilisation), and the debility of the Empire, with all its wealth 
and resources, to stem the tide of invasion for weeks and 
weeks, simply because vaeme has been called in to utilise and 
direct the energies of the enemy 

Looking at the history of the University of London, as con 
•titering one chief factor of the intellectual progress of the 
Victorian Age, showing even to the 11 ancient universities'’ the 
way to bring scientific studies to the forefront in the academical 
world, there is no constituency in the country that can speak, 
and ought to speak, with greater emphasis at this critical stage 
of our Imperial existence But it must find (and has, I believe, 
found In Sir Michael Foster) the man with the tongue of the 
learned, who can efficiently voice the mind of the University, 
if it is to cause to ring through Parliament to each remote 
comer of the Empire the question (which every loyal subject of 
the Queen is trying to ask), whether in the future the interests 
and toe safety of the English race are to be entrusted to a 
military system with an emptriemi dm ns (which snubs scientific 
studies and drive* them into a corner) as in the past, or to a 
rojuvenised system with a scitnhjit basts, such as tfermany 
presents to the world A Irving 


Floating Stone* 

In reference to Dr Nordenskiold's communication rt 
"Floating Slones” (No 1577, vol. lxl ), h is a common thing 
to see grains of sand and small shells floating upon the waters 
of teas and estuaries, &c, when the surfaces are unagitated 
The sand-grains must be dry j they are, therefore, only lifted and 
Boated on by a rising ride after exposure to dry air 
In this way material is being constantly conveyed from one 
place to another during the foto of the ride, and does not 
return with the ebb. 

The grains float as patches composed of fine and coarse 
material clinging together, the presence of the very fine grains 
appears to facilitate the flotation of the larger grains and uielhu 
Tat phenomenon is more frequently seen where shell-sands 
oocsr, and is, I suppose, due to surface tension 

If a few grains of dry sand be placed separately on vinous 
parts of a water surface, they will eventually unite to form a 
patch 1 if this experiment be conducted carefully, the surface of 
the water can he completely covered by and more any sinks 
to the bottom of the vessel. The tenacity of a large patch is 
remarkable; when once formed the vessel may be considerably 
agi ta ted, and the patch even pressed down by the finger, 
vrttboat the grains becoming disunited 
n, JanUar 


London, January 24. 


Cecil Cards WYison 


I am Interested In an article headed “ Floating Stonm” in 
your number of January 18, for I have observed the same 
phenomenon nearer home, namely, at Kimmcridge, where tl 
(laky nature of tha beach material render* the appearance 
floating stones very common 
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The only conditions necessary an a very gently rising Ud» 
aflat a dry day, during which the small flakesV^lUmaleridgw 
day ” have had tune to dry thoroughly. 

u some of these dry flakes an on a very gently sl op in g 
surface of reek, or on top of a smooth Moot, or any position 
where the water can rue and sanound the fake gently (of 
count, this is below the shingle belt, for at the dygk the 
water is too broken), then the flake rises with the water* add 
floats away Just as a needle will on the surface of water 1 a fow 
bubbles may ding to tbe under-sarfooe occasionally, and would, 
when present, assist the floating 
Since reading the article I have tried pieces of broken roof 
slate, and I have found that a small piece of dried date about 
i*5 x 75 cms. by about 1 cm floats easily on tap water 
when gently placed on the surface R.CT. Evans. 

9, Heathoote street, Gray's Inn road, W C, January *9* 


THE GERMAN ANTARCTIC EXPEDITION » 


'T'HE German Antarctic Expedition will leave Europe, 
A in a single ship, in the autumn of 1901 The 
simultaneous dispatch of a second ship is not proposed, 
as this does not appear to be necessary, either for the 
solution of the scientific problems or for the safety of the 
Expedition A second vessel would be expedient only if 
it were intended to carry out oceanographical researches 
around the Antarctic area at the same time as a south 
ward advance is made by the first ship. This is rendered 
the less necessary, on account of tne work which has 
been done by the Gennan Deep Sea Expedition in 
Antarctic waters south of the Indian Ocean, the side on 
which the German Expedition will endeavour to penetrate 
the ice. 

The designs for the Antarctic ship have been completed 
with the advice of the Construction Department of the 
Imperial Navy The building of the ship has been 
undertaken by tbe Howaldt works in Kiel, which, in 
response to tne circular inviting estimates, worked out 
an admirable plan In designing the vessel special atten¬ 
tion has been paid to seaworthiness, on account of the 
severe storms and high seas which prevail in the 
Southern Ocean , and, of course, she will be made as 
strong for ice navigation as it is possible to build her 
The necessary strength will be secured by a system of 
internal supports and a triple planking of oak, pitch- 
pine and green-heart The hull will not be so much 
rounded as in the case of the Frarn , such a cross section 
appearing unsuitable for a ship which will have to en¬ 
counter heavy seas, and the necessary resistance to ice 
pressure may be obtained with a somewhat fuller form 
It need not be said that tbe vessel will be built entirely 
of wood. She will be rigged as a three-masted top¬ 
sail schooner, and will be provided with an engine and 
two boilers of power sufficient to ensure a speed of 
seven knots and more if necessary 

The dimensions of tbe ship have been decided upon 
after taking account of tbe number of the scientific staff, 
officers and crew who will be carried, as well as the 
time which the Expedition is expected to be absent 
The scientific staff will be five m number and there will 
be five officers, including the first engineer, and eighteen 
to twenty men The Expedition is expected to be absent 
for two years, but it will be equipped for three in case tt 
should be found necessary to prolong it These require¬ 
ments demand a length of 151 feet, and a depth of about 
16 feet below the water-line. The cost of wilding die 
ship will be about jo/xiof. 

The scientific staff of five, including tbe doctor, will 
be so chosen that each important branch of science will 
be represented. Each member of tha staff will be able 
himself to carry out all tbe work of bis own department ; 
but every one will be capable of assisting in tne special 
work of any other, or if necessary of taking his plate . 


1 Tnu*!*t«d fan Prof von Drygsbkl’t MS, by Ur. Iff. It. MQU. , 
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The Author qf this mrtjcle, who hat been appointed 
Ipaier of the Expedition, will undertake the phyiico- 
geqmphical, oceanographical and geodetic work, Dr 
E. Philippi, of BretlaU,wiJ] take charge of the geological, 
pslseontoiofpcal and chemical investigations, Dr E 
VanbOfien, of Kiel, will act as soolpgtft and botanist, 
Dr H Gaxert, of Munich, will be the surgeon ; and the 
fifth member of the staft who will have charge of the 
magnetic and meteorologlca] observations, is not yet 
selected 


The five officers, including the captain and the first 
engineer, 1 will be fully occupied with their duties in the 
management and navigation qf the ship during the voyage 
But during the year to be passed at the scientific station 
which wiU oe founded by the Expedition, and near which 
the ship will remain, the officers will take such part in 
the- scientific work as may be decided at the place and 
time by the leader of the Expedition They will prob¬ 
ably be occupied principally with astronomical observe 
tions at the station, topographical and hydrographical 
surveys in its neighbourhood, and with pendulum and 
magnetic observations on the land-journeys and at the 
station. The crew also, the amount of whose assistance 
to the scientific staff during the voyage must be regulated 
by their duties on the vessel, will be allocated, at the 
winter quarters, to the different members of the scientific 
staff for training, so that they will become able to lend a 
hand oq occasion 7 he captain, officers and crew have 
not yet been appointed 

As indicated above, the work of the Expedition may 
be divided into two parts, one earned out on board 
dunng the voyage, the other on shore at the winter 
quarters. The projected route of the Expedition is of 
importance with regard to the first part It is in¬ 
tended to enter the Antarctic from the direction of 
Kerguelen, and the details of the route, particularly the 
deviations from a straight course, are planned with 
regard to oceanographical, geological and magnetic 
requirements The oceanographical considerations are 
the existing lacunse in our knowledge of the depths of 
the sea, the geological are the collection from various 
tsland groups of specimens for comparison with those 
obtains in the Antarctic, the magnetic conditions make 
it desirable to cut the lines of equal value of the various 
magnetic elements in as many points as possible 
Taking all these conditions into account, 1 propose not 
to run directly south from Kerguelen, but first to sail 
eastwards to about qo° E, and then turn towards the 
south, hs on that meridian deep-sea soundings are 
wanting For the same reason the route from Cape 
Town to Kerguelen would be curved southward between 
Pnnce Edward and Crozet Islands, while, on the other 
hand, on the return voyage the line between South 
Georgia and Tristan da Cunha will be straight, because 
it is desirable to investigate the southern extension of 
the great Atlantic me 

The potnt which the German Expedition has in view 
for commencing the penetration of the Antarctic region 
ts the still hypothetical Termination Island. The British 
Expedition being intended to follow the northern side of 
Wilkes Land, the east coast of Victoria Land, the great 
<ce weU, and beyond that to investigate the Pacific side 
of the Antarctic, the German Expedition is planned to 
strike southwards from Tenataatfon Island in order to 
discover fibs western side at Victoria Land, and to dear 
up iu^wsttde conaeetfoawfeh Kemp Land and Enderby 
Luinid n kh n atd y to sail romd the Atlantic side of 
the Antarctic and revest}gate, wherever it may be 
e, the southern eatemtan of the Atlantic Ocean 
wad Wedded $e«u ff the tw&retfMitioas entry out this 
ffligHUm plaft, the geographical division of the work 
fires thf best basis for co-operation in all other 


auosttofls 

tSssoc 


second part of the German programme is the 


establishment of a scientific station in the Antarctic, 
at which a full year will be spenMn geographical and 
biological work, and which will serve as a starting-point 
for longer or* shorter land journeys It is, of course, 
impossible to say where this station will be, as the she 
must depend on the results of the discoveries made in 
pushing southwards. An effort will be made to establish 
it on the west side of Victoria Land, where one may 
expect to find an extensive land surface which will offer 
a favourable opportunity for carrying on the various 
researches, such a position would be particularly de¬ 
sirable for magnetic observations, on account of its 
proximity to the south magnetic pole 

The great Antarctic ice-cap Could probably be best 
reached and explored on an extensive land which might 
perhaps enable one to travel towards the South Pole itself 
An extensive land also offers ncher opportunities for 
the study of plant and animal life, if suen exist, and also 
for geological phenomena, than separate islands, and 
observations on gravity also are of more value on a large 
land surface. Briefly, an effort must be made to build the 
German station on the coast of an extensive land, and 
for this purpose the west coast of Victoria Land appears 
the roost suitable, as it is the intention of the British 
Expedition to land some of their party on the eastern 
coast, and this proximity will afford an opportunity for 
effective co-operation. 

1 can natural ly only refer briefly to the particulars of 
the projected expedition, the main plan of which has 
been sketched above. The fundamental fact is that the 
scientific preparation will be so complete that every kind 
of work can be earned out which the present condition 
of science requires, and for whirh time and opportunity 
offer What will actually be done must naturally be de¬ 
cided on the spot The members of the Expedition 
mu 9 t be so prepared that they can distinguish the 
important from the less important, the necessary from 
the merely desirable * in 1 word, the p ure ly Antarctic, if 
one may so say, from what could be earned out equally 
well in other parts of the world The desiderata of 
Antarctic exploration are innumerable It is essential 
to make a proper choice, and this is the first object to 
be served by thorough preparation 

For this purpose general instructions likely to be of 
service will naturally be subject to the initiative of the 
investigators themselves when they amve at the field of 
work. 

I shall here only mention a few of the problems with 
which the German Expedition will be occupied. Amongst 
these, geographical studies will take the first place, since 
they supply the necessary foundation for au other in¬ 
vestigations. An effort will be made, not only to lay 
down the coast-lines, but, in some places at least, to 
follow out the general contour and, wherever it is possible, 
to study the forms of the land The ice which gives its 
special character to the Polar regions will be studied as 
regards its nature and structure, its temperature, its trans¬ 
port of land-waste, and its movement, and this should 
permit conclusions to be drawn as to the land which it 
covers. With regard to the sea, soundings will be made 
u the regions where they are still wanting along the 
»rente—that is, m the whole area south of 40PS 
and in some places also to the north of that paiaDeL It 
haaalready been pointed oat that the rente baa been 
chosen-with special regard to the regions where sound¬ 
ings are moot required. Of coarse, observations wiU be 
made At the same time on the physical conditions of the 
sea wkh regard to temperature, density, composition of 
the-water and the deposits, colour, dissolved gates, and 
cmatatfoo. It would be of great value also if pendulum 
obs er v at ion* could be earned out dunng the voyage, as 
k is intended to make this a special feature of the work 
on shore, and particularly in the neighbourhood of the 
station. 
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The geologiit'i dutle. will include the study of the 
samples of deep-lea deposits brought up by the sounding- 
rod, and also the chemical investigation of the sea-water, 
the physical properties of which will be studied by the 
geographer The geologist will, of course, be busily 
employed at every landing He will take part in sledge 
journeys from the land station, along the coast, and oc¬ 
casionally towards the interior Special attention will 
be devoted to fossil plants, if such should be found to 
exist in the far south, as well as to all other palaeonto¬ 
logical and petrogrephical questions which are likely to 
allow comparisons to be made between the South Polar 
region ana the rest of the world 
The Expedition promises a particularly wide field of 
work to the zoologist and botanist His prospective col¬ 
lections should include every form which can be preserved 
or earned on board the ship, and they will apply equally 
to the fauna and flora of the land, of freshwater lakes, of 
the littoral zone and of the deep sea Special attention 
will be paid to the seasonal differences in the occurrence 
of the various animal forms, and to their development 
Biological investigations will, of course, be earned out in 
close relation to the physical , in order, for example, to 
recognise the dependence of plant and animal life on the 
conditions of the sea-water and the nature of the cur¬ 
rents For this purpose vertical and closing tow-nets 
have been planned to be used in the different regions, 
and from the station at different seasons By comparing 
the results and those of surface gatherings at the various 
seasons, data will be obtained for the study of ocean 
currents. As the Expedition is not primarily intended 
for deep sea investigation, it is not proposed to carry on 
deep sea observations to a depth greater than rooo metres. 
The gear required for dredging at greater depths would 
be too cumbrous an addition to the necessary equipment 
of the ship This limitation is the less serious since the 
deep-sea fauna in warmer regions reaches up to within 

S oo metres of the surface, and in cold regions still 
igher ** 

The surgeon of the Expedition will, in addition to the 
treatment of such illness as may arise, endeavour to 
collect information on Polar hygiene by a careful study of 
the state of health of the members of the Expedition 
These observations should enable hmi to advise the 
leader on many question* connected with the arrange¬ 
ments and manner of life of the Expedition Further 
physiological studies will also be earned out, and the 
surgeon will assist the biologists m observations on the 
development of vanous organisms, and especially with 
beetenologi cal research 

The magnetic and meteorological work of the Ex¬ 
pedition, like that of the other departments, will be the 
sole charge of one member of the staff, but he will be 
assisted in reading the instruments and in other 
mechanical work by members of the ship's company, 
and the officers will co-operate in the various physical 
observations at the station 

Regular meteorological observations will be taken 
during the voyage every four hours, if possible, and at 
the station three times daily. For wind, cloud, and 
similar phenomena, it wiN be desirable to organise a 
system of continual observation of the sky. Self-record¬ 
ing apparatus will be employed for pressure, wind, 
temperature, btamidUy and duration of sunshine, and in 
case these should become ineffective through extreme 
cold their price will be taken by as many eye-observa¬ 
tions as can be managed. Special observations during 
the cruise wilt be required for such questions as the 
time of the dmtly maxima at sea, the beet arrangement 
for a rain-gauge on board, twilight phenomena in the 
open sea, water-spbUta, Jbe. At the station it is intended 
to carry out observ a t i on! wn the upper regions of the 
atmosphere, but to what extteht and in what manner efim 
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not bo decided until the balloon equipment is definitely 
arranged. A captive balloon will certainly be carried 
for the purpose of geographical reconnaissance t sufficient 
gas to fill the balloon about ten times, and a lining power 
which will make it possible to raise an observer abdut 
too metres, seem to he all that is necessary. It appear* to 
be better to cany the hydrogen for filling the balloon in 
compressed form rather than to prepare it bn the spot, 
that is, if compressed gas can be carried safely on board, 
a point on which further information is necessary 

The programme for magnetic work is not yet definitely 
settled Pending the results of further consideration 
and advice, the following may be looked upon as likely 
to form part of it During the voyage the magnetic 
elements will be determined at least once a day with the 
standard compass, the Fox apparatus (dip-circle), and 
perhaps also with the deviation magnetometer The 
magnetic apparatus will be installed upon the navigating 
bridge of the ship, in the neighbourhood of which no 
iron will be used in the construction At the station 
variation observations will be made with photographic 
registering apparatus, controlled by direct readings 
Magnetic observations will also be provided for on the 
land journeys 

Particular attention will be paid to the stud} of the 
Aurora Australis, especially with regard to its form 
and height, perhaps also as to its spectrum, and the co¬ 
incidence of auroral displays and magnetic disturbances , 
but the measurement 01 earth-currents is considered as 
beyond the scope of the Expedition 

In connection with the arrangements for magnetic 
work at the station there will be provision made for 
setsrfrological observations 

Astronomical determinations of latitude and longitude, 
and geodetic measurements will, of course, be earned out 
Dunng the voyage, and on land-journeys, the former will 
be fixed by means of the prismatic reflecting circle , but 
at the station, where a more exact astronomical deter¬ 
mination is necessary a large transit theodolite, and a 
good telescope foi occultations, will be employed At 
the points on the shore connected with thestation a smaller 
uni\ ersal instrument, or a prismatic circle, will be utilised 
Continued time determinations will naturally be earned 
out in connection with absolute observations for latitude 
and time conversions , pendulum observations will be 
made as often as possible. Geographical surveys on the 
scale of about 1 50,000 will be desirable in the neigh¬ 
bourhood of the station, and in such other places as may 
be interesting from a cartographical point of view, or 
which present important physical phenomena, such as 
ice movement or ice-structure, or where the pendulum 
observations make a special survey desirable. For this 
purpose the smaller or even the larger universal instru¬ 
ment will be employed, as welt as a Stampfer’s level 
with staves. Opportunities may also occur for the use 
of photographic surveying instruments. Attention will 
be given to the anomalous refraction which, from the 
observations of previous Polar travellers, appears to be 
due to some atmospheric conditions different from *ny 
that occur in our latitudes. 

This sketch of the German programme naturally does 
not exhaust the problems with which we have to deal 
It was, however, (ess my intention to grve an accofwt of 
the work which we hope to attempt than to indicate 
the directions and lay down the hmits of our pro p osed 
operations, as that will be of service in finally settling 
the methods of international co operation From this 
point of view, the large number of thepreblerai meptxtted 
does not appear dangerous. It might, however, become 
to if the Expedition were tied down to definite instruc¬ 
tion!, and not left free to act da tikne end opportunity 
demand, ft seems the wieaht'CSwse to provide a cOttM x 
plete equipment for all br a nch es of spientiflc ** 60 ) * 
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opportunities for doing which may offer themselves, and 
leave ft to the leader of the Expedition to decide on the 
spot^and at the tune what work will be done. 

I have already pointed out that the baaia of inter¬ 
national co-operation has been laid m the choice of 
routes apd the consequent division of districts within 
wjhtch the land stations are to be established. The 
German Expedition takes the Indian Ocean and Atlantic 
side, and the British the Pacific side of the Antarctic 
area. An expedition from a third side would find a wide 
and important field of activity to the south of South 
America. As regards phystco-geographical, geological, 
biological and gravity observations, scarcely any further 
co-operation is required than the simultaneous carrying 
out of observations in the different areas. Should the 
British Expedition include a second ship, it would be 
possible to carry on biological deep-sea research round 
the Antarctic area over a much wider circle than we can 
attempt with one vessel 

A clearer understanding is stilt required, in my opinion, 
for co-operation in meteorological and magnetic research, 
to decide, in the first place, the scope and the methods 
of research to be pursued during the voyage and during 
the year’s sojourn at the land station , and in the second 
place, what additional work beyond that undertaken by 
the two expeditions it may be possible to arrange. My 
scheme for the first of these plans is already sketched 
out as far as regards the meteorological work, the 
magnetic programme requires still further consideration 
The understanding with the British Expedition on this 
question is now under discussion For both branches of 
science the choice of routes and of districts in which the 
stations will be placed is very appropriate, as observa¬ 
tions will be made in the vicinity of the south magnetic 
pole on two sides, and both stations lie in the probable 
position of the Antarctic anti cyclone, which appears 
to extend furthest north on the Indian Ocean side. 
The second point* which concerns the organisation 
of simultaneous observations outside the Antarctic 
area, is still unsettled. The Bntish Antarctic Expe¬ 
dition has already in view the establishment of a 
scientific station in New Zealand, while Germany is 
planning a branch station on Kerguelen. These would 
furnish valuable data for comparison with the results 
obtained by the expeditions themselves Yet, we must 
go further, but not so far, 1 think, as M Arf towski aug- 

f ested in his Paper to the British Association at Dover 
t is greatly to be wished that during our expeditions 
the Observatories of Melbourne and Lape Town would 
undertake similar observations, and it would also be a 
good thing if a station could be placed near Cape Horn 
or in South Georgia, as well as one in the North Poiir 
region, say at Bossekop. Thus the problems of the 
Antarctic regions could be attacked simultaneously from 
without and from within 

A resolution of the St Petersburg Meteorological 
Congress, in August but, mfavour of such co-operation 
was received with pleasure. The International Geo¬ 
graphical Congress at Berhn went further, and unani¬ 
mously approved the appointment efa committee charged 
with (1) Laving down the scope and the means of m- 
vesti gao o P 'far the magnetic and meteorological work of 
the,expeditions, (3) The organisation of similar senes 
of phsennUans on the expeditions, and perhaps also 
exerting influence for the establishment of observations 
at oft or {daces. 

Ofi tb. Gfnm «fde, the a w m bai i of (his joint com¬ 
ma .rue PraflL HcUbuum, v. Dryutlski, E*cijenh.gea 
an! A-Sokfokit jud on th* British side, Dr R, H Scott, 
D*y Buckw, Pnsf, Sc hu s ter And Cut Creak* The 
nroaiainniSinntu ml on tjw Gonna* stda for the meteor- 
plffffcil ua miseaetic stock, has already Been sent to 
Skr B ritish, ata mbm of the Committee to be considered 
hjf e B wyeni a ftsd i tird i discussed and definitely settled 
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by the whole committee. We may expect in this, *9 ln 
all other points, m complete and useful cor operation 
between toe two expeditions. 

Erich von Drygalski 


THE VAN'T HOFF CELEBRATION AT 
ROTTERDAM 

A LLUSION has already been made in the columns 
of Nature (No. IS 75 * voL lxu) to the celebration 
of the twenty-fifth anniversary of the doctorate of Prof 
van’t Hoff, which took place at Rotterdam on the 32nd 
of last December The following further particulars may 
perhaps be of interest to English readers. 

Some eighteen months ago it was decided by a com 
mittee of old students that the event should be celebrated 
in a suitable manner To this end, in the first place, 
invitations were sent out to all former students of van’t 
Hoff, requesting them, if possible, to contribute a paper 
to a volume to be presented to the savant on his jubilee 
day. The invitation was responded to most cordially, 
and before the end of last September some twenty-six 
papers had been received by the committee The original 
intention was to publish these in book form, but, as the 
result of a later suggestion and the kindness of Prof 
Ostwald, the publication took the form of a jubilee 
volume of the zeitsekrifi JUr pkystkaiisckt Cktmtc 
The jubilee ceremony itself was held on the date 
above-mentioned in Rotterdam, the birthplace of van’t 



NJHvut Hoff 

Hofi; where by reason of family ties he is usually to be 
found dunng the last days of each year The “ Bataavsche 
Genootscbap voor Natuurwetenschappen * had invited a 
considerable number of Dutch and foreign men of science, 
as well as all old students of the professor, to a special 
meeting of the society at 3 o’clock in the afternoon. At 
the appointed time the hall was crowded with enthusiastic 
admirers of Holland’s great physical chemist, many of 
whom had travelled far to pay their tribute. Not a few 
bad come from Germany, and in addition Belgium, 
Switseriand, Austria, Japan and England were repre¬ 
sented. Amongst the number present were Profs. 
Ost+aft Spring, Lobry dg Bruyn, Rooeeboom, Abegg, 
Goldschmidt, Hamburger, Hollemann, Lorens, and Dr*. 
Brodig, E. Cohen, Meyarboffer, Reicher Presently, 
amidst the cheers of the audience, van’t Hoff; supporting 
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liisaged mother, entered* thd followed by the various 

vnembers of hit fatally 1 ' The w proceedings' were opened 
by an address from the Mayor df Rotterdam, whose 
words, however, like those or some of the following 
‘speakers, being Dutch, were only intelligible to a limited 
■umber of the audience. Suffice to say that van’t Hoff 
was the recipient of* a senes of memorials and con¬ 
gratulatory addresses from vanous scientific corporations 
The University of Utrecht, van’t Hoff's alma msttr , sent 
a deputation, and the chemical students of Amsterdam, 
where van’t Hoff till recently occupied the chair of 
chemistry, were alio officially represented The after- 
moon’s programme concluded with the presentation to 
the professor of his own hiography by Dr Ernst Cohen, 
and of the before-mentioned jubilee volume on behalf of 
former students by Dr Meyerhoffer t To .each of the 
speakers van’t Hoff replied in a few words, expressing 
his thanks for the honour accorded to turn,Jo simple and 
unaffected language 

In the evening a highly successful dinner took place. 
It was interrupted by continual bursts of applause, as 
congratulatory telegrams arrived frpm almost all parts of 
4 he civilised world To the senes of toasts proposed in 
his honour* van’t Hoff replied in his native tongue, 
flatting, however, a graceful variation in excellent Eng- 
dih to acknowMge his appreciation of the presence 
of a guest from England at a time of national em- 

torment 

Aik account of the |ubilee celebration at Rotterdam 
■would scarcely be complete u ithout a reference to the 
life and work of the man in whose honour it was held. 
For a complete and extremely interesting account readers. 
-Ore referred to Cohen's biography, 1 which has been coa^ 
suited by the present writer in this connection^ < 

jacobus Henncus van v t Hoff was bom on August 30, 
185a, at Rotterdam, where his father still practises as a 
flnedical man. While at school he showed an intense 
interest for natural science , many of his leisure hours 
were spent in carrying out simple chemical experiments 
-*t home. After passing through the Hoogere Burger- 
school in Rotterdam, his parents decided that he should 
have a technical training, and for this purpose he was 
sent to the technical school at Delft. Two years’ study 
■at Delft sufficed for hia^to pass hi*technical examination, 
whereupon he proceeded to Leyden, devotrng most of bis 
time to the study of mathematics and physics. Remain 
4ng but one year at the latter University, he was attracted 
by Kekuld to Bomvtben at the height of its fame as the 
school of structural chemistry. Later, in the same year, 
we find him m Wttru's labotstory in Pans. 

In September of thefottoWin? year (1874) van ’tHoff pub¬ 
lished us Utrecht A pamphlet, the contents of which form 
Che foundation of our present stereochemistry The proud 
structure built up on the ideas first expressed in this 
modest publication is one of the greatest chemical 
-acbjflvements of modern times. The adverse criticisms 
-of fCmbeand other theneCisting authorities on structural 
c hemis try are historical, but after twenty-five years’ sub 
jedttff to the crucial test of experiment, we can assert 
that the theory of the asymmetric carbon atom is one of 

most fnuty tttabhthed in chemical science. 

In De ce mb er W4, three months after thc > 

•of hjs views 00 chemical structure, van't Hoff graduated 
as doctor of m at hem atics and physics at Utrecht, the 
anJe of hatjberfejbeiag 44 Contributions to our knowledge 
01 cseuanbcaafd jmilomc acids. 0 

“iCttke psrth qfjto rwiaehjunot alwaysrunsmoothly 
tor lnm Apimm'ftom buuxponencaa dism, th« month* 
ArHomor *»*«*"*> Rope*tod attempts to obtain a 
post is tm fc t rjUM, aim finally fesrag borne, ho do- 
parted to Utrecht with 4 m intention of gtnng private 

.’r laigte*? sit? 
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mstnictvte * * During this* psribd he 
hdare to writing 44 La Chtmie dart* f fypiok* 'BWtayf 
in 1876, the (Mire 4 to devote hitnseif to teaching was 
gratified* by his appointment as lecturer at* die Hp 
Veterinary School at Utrecht 1 » » 

InPctpbe* 1877, on the elevation of the oldApMinUa) 
AthenabiiV to the status of a University, vah 1 Hoffob-* 
tainedlne post of lecturer ob theoretical chflmistryyaiK^ 
scarcely a year had elapsed before he was 'appointed 
prdfessorof Chemistry, mineralogy and geology* a chair 
be held until the commencement of 1896. 

The activity he showed during his connection with the 
University of Amsterdam is well knodn Notwithfctebd* 
mg very onerous routine duties, he continuously produced 
work of first class importance, and by his inspiration 
created a distinguished school of chemists. , 

u Phystcam chemiae adjunxit” is the maxim which 
characterises the life work of van’t Hoff His endeavours 
to fill up the gap in our knowledge of the connection 
between constitution and chemical properties led to the 
production of his 44 Etudes de Dynamique Chmrique,’ 1 
to the setting up of a most important theory of equi 
librium, and to the overthrow of Berthelot’s principle of 
maximum work 

Closely bordering on the theory of equilibrium the 
problem of affinity next attracted his attention, and the 
application of thermodynamics to Pfeifer’s osmotic ex¬ 
periments brought forth his great theory of solutions, 
according to wnich the physical laws (Boyle’s, Gay- 
Lussac’s, Avogadro’s) holding for the gaweous state, 
apply equally well to dilute solutions *ne most im¬ 
mediate result of this theory was the formulation by 
Arrhenius of the theory of electrolytic dissociation 
The changes thus brought about in the nature of our 
chemical conceptions have been enormous, and the 
rapid development of electrochemistry in recent years 
stands in direct connection with the establishment of 
van’t Hoffs laws of solutions. In 1890 the extension of 
his theory of solutions to the case of solids enabled him 
to show the existence of simple laws in solid aggregates, 
and much tif our present knowledge with regard to the 
solid state of matter dates from this discovery 

In spite of seductive offers on the part of another 
Dutch University in 1893, and of two German Uni¬ 
versities in 1887 and 1894, van’t Hoff remained true to 
Amsterdam until 1895, when the Prussian Academy of 
Sciences made him a most brilliant offer Not only was 
he elected a Member of the Academy, but at the instance 
of the latter, the Prussian Government placed at its 
disposal the necessary funds whereby van’t Hoff n 
enabled to devote himself entirely to bis work as in* 
vestigator In this way a foreign Government has 
recognised his services to science and provided the 
means for his searching genius to exert itself to its 
fullest extent 

During the past few years van’t Hoff’s attention has 
been chiefly turned to that province of physical chemistry 
dealing with transition phenomena, double-salt fonnado* 
end double decomposition, and bis pre s en t -goal Is-tee 
explanation of the formation of ocennk salt os p e sit s eft 
the basis of such investigations. Already a great dfai 
has been accomplished, and especially for gn u Mbu 
most i mp o rtan t results have been brought to 'tight 
From a. politico-economic point of view tee impo rt—« 
of such research for the great Stasttnt sa&iNdsfaryti 
obvious. 


a suburb of Berlin. It 
wm an rooms forming tee 
haute. Hera van’t 
students. He is in tee 
obliged to lecture more t] 

B ated to d6 more than 
owledge. 
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THREE NEW BIRD BOOKS 1 

THi issue of these three work* which have no con- 
* paction with out another, cave at regard* the 
approximate time o t their birth* serve* td indicate the 
mcareaiing popularity of ornithology, ana a consequent 
demand for b(stories of the avifauna of each and every 
country. As regards Groat Britain, systematic treatise* 
on ha bird-fauna ere, at we all know, to be counted by 
the doeenj and the chief business of the ornithologist of 
the Allure should accordingly be concentrated on the 
habit* and distribution of the birds inhabiting this area 
In Amenca, on the other hand, much doubtless remains 
to be dime in the working out of the details of local 
faunas \ and there is accordingly in all probability ample 
room for the second and third volumes on our list 
Although these are primarily intended to popularise the 
subject, they both possess a certain amount of import¬ 
ance to the systematic naturalist as being, apparently, 
accurate lists of local fauna* Not that by this state¬ 
ment we intend in any way to disparage the va!up v of the 
work standing first on the list, we ourselves being at the 
present day inclined to assign a higher value to treatises 
dealing with the habits and environ¬ 
ment of animals than to those devoted 
to their taxonomy 

The brothers Kearton appear to 
have set themselves the task of photo¬ 
graphing and describing the nest and 
eggs of every species of bird known 
to breed in the British Islands; and 
although their labours are still un¬ 
finished, the issue of the present 
volume bnngs them not very far from 
their goal To those who have not 
made the attempt (and, so far as we 
are aware, the Messrs Kearton 
stand alone in this respect) it may be 
difficult to realise the amount of 
labour in the task which the author 
and his brother have set themselves 
But when we arc told in the preface 
that the mere railway and steamboat 
travelling hitherto undertaken totals 
up to something like ten thousand 
miles. White many valuable hours and 
days have been spent in unsuccessful 
tramps across bog and fell, it becomes 
evident that the task is no sinecure, 
either from the point of view of time 
Or expense. Only strong enthusiasm 
could, indeed, mvc enabled the 
author and his brother to have perse¬ 
vered thus far, and it may be hoped that circumstances 
wiU permit them to complete their arduous labours 
The volume in which the nests of the commoner British 
birds were figured was published m 1895, and as the 

R resent issue contains figures of the nidification of no 
its than fifty-seven additional species, it is evident that 
neither author nor artist have been idle since that date. 
Exquisite as are the illustrations in the first volume, those 
m the present issue are in many cases even more succest- 
fhVand bear Self-apparent testimony to the care spent on 
them by the artist As an example, we reproduce the 
figure of Fulmar Petrels nesting. Neither it the letterpress 
let* attractive, Naturally, the bro the rs met with many 
adventures dunng their wanderings, and we may particu- 


t tarty direct attention to the account on p. 109 of the 
manner in which the great Skua attacked one of them 
as he approached its nest Very curious, too, is the 
habit these birds have of building an additional ndst 
in the neighbourhood of the one in use, to which the 
eggs or young may be conveyed when the former is 
flooded or otherwise damaged. The author by no means- 
confines himself to the description of the nests and egg*, 
but gives an interesting account of the kind of country 
in which they are found, a view of the scenery distinctive 
of the hebhat Of particular species being frequently given. 
As already said, the text, from a natural history point 
of view, is thoroughly satisfactory , but it must be con¬ 
fessed that it is not altogether free from literary blemishes. 
Take, for example, a senteiH e in reference to the Siskin 
(p 104.X which runs as follows —“The nest has been 
found sparingly in various parts of England from time 
to time, but in Scotland it breeds regularly in many of 
the great pine forests so well suited to its habits M 
The foregoing mention of the great Skua reminds us 
that Mr Kearton has much to say regarding the efficiency 
or otherwise of the regulations in force for the protection 
of the larer bird! and their eggs, his remarks on this 
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Fro 1 —Fa I mar Fatrvb Netting (from Kearton • ” Rarer Bridiii Breeding Bird* ) 


subject being well worthy the best attention of County 
Councils and landowners interested in bird protection 
While not one of those who urge that on no account 
should a comparatively rare species ever be shot, as 
witness his observations m reference to the Peregrine 
Falcon, be considers that the present wild bird protec¬ 
tion laws are almost a dead letter After stating that 
eggs of species specially protected by law are openly 
hunted for by people of ul ages and condition* he xdds - 
u 1 have no nesutation in saying that the only real good 
done in the United Kingdom in the way of bird preser¬ 
vation has been accomplished by private efforts " He 
then goes on to say that, as a matter of fact, the en¬ 
forcement of the law as it stands frequently ends m the 
destruction of the bud it strives to protect by calling 
attention to the places where it occurs. His remedy is to 
restrict protect!ve laws to the dostn species or so for whids 
they are most urgently needed, and to afford effective 
protection to roch selected Species dunng the whole of 
the bttjBdhtf season by means of reliable watcher* 
Commending these Important suggestions to those 
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they most concern, we take leave with regret of one of 
the most attractive little volumes on birds it has been our 
fortune to peruse 

Of a very different type is the work standing second 
on our hat, although here, too, we have to call attention 
to some excellent illustrations of the environment of par¬ 
ticular species of birds Apart from the classified list of 
species frequenting Rhode Island, the leading idea in 
Messrs. Howe and Sturtevant’s little volume seems to be 
the peculiar nature of bird migration in this district, much 
of which takes place to seaward of the island itself 
Especially interesting are certain local migratory move 
ments, both along the coast and in Narragansett Ray, 
foremost among which is the westward migration of 
white-winged Scoters in May These birds winter in the 
neighbouniood of Cape Cod, and during their spring 
migration fly west, it is said in millions, across Rhode 
Island, and then shape their course in a north-westerly 
direction for the great lakes, where they breed 

Following a list of the nesting times of the various 
species breeding on the island, the authors give an inter¬ 
esting account of " Cormorant Rock,” which appears to 
be the favourite bird-haunt This is followed by the de¬ 
tailed list of species f the special interest of which can be 
best appreciated by local observers and students of geo¬ 
graphical distribution In reference to the description 
of “ Cormorant Rock,” we may point out to the authors 
that h if somewhat redundant to speak of the 11 Island of 
Rhode Island ” , and that the “ mesa top of the rock” is 
aphiase of which the meaning is not quite as apparent^ 
as it might be 

Of the third n ember of the trilogy we cannot at pre 
sent speak very lully, since the part before us appears to 
be onfya stngli instalment of what promises to be a work 
of some size gnd importance Mr Cory is already well 
known to bitd-lovcrs by several works devoted to the 
avifauna of North America and the West Indies A while 
to the sportsman his name is familiar as the aqfhor of 
4i Hunting and Fishing in Florida " 

In the present work it appears to be his object to 
teach the beginner the external anatomy of a bird (if 
such an expression be permissible), and then to lead 
him on to learn how to distinguish and recognise the 
venous kinds of 11 water birds ” found in eastern North 
America Although using the latter term in a very wide 
sense, and including under it such diverse forms as Auks, 
Gulls, Ducks. Herons, and Snipe, his “keys ” appeir to 
be carefully drawn up, and to suffice for the identification 
by an artificial method of the various species inhabiting 
the area of which the work treats The illustrations, 
although some are on an unduly small scale, are for the 
most part of a high grade of excellence, and serve to 
elucidate the technical matter of the text It is, how¬ 
ever, distinctly a subject for regret that the author has 
seen fit to multiply in a moat unnecesasary degree the 
number of “families” of water birds He divides the 
Limicolce, for instance, into the Pkalaropodidae , Recurvi- 
rostridae, Scolopactdae , Charadnidat % Apkrtxtdae* and 
HatmatopodidaC) whereas m the British Museum Cata¬ 
logue the whole of these are included in a single 
family Moreover, if such divisions were necessary the 
term Htmantopoduku should have been employed, 
instead of Recuruirortndai , for the Stilts and Avocets 

Neither is thf author quite happy in some of the 
statements in the Introduction, as, for example, when he 
speaks of the extinct New Zealand Eagle (Harpagortus) 
as being the prototype of the “ Roc of nursery lore, 1 ' In 
all probability tfii honour of that position belongs to the 
evtsnet Malagasy jEpyomis* and most assuredly the 
legend does not owe its origin to the “nursery ” 

On the^wbole* however, the work, so far as we can 
judge at Ament, appears well adapted for its purpose, 
and we H look forward with interest to its completion. 

R L. 
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p VERY graduate of the University of london ,wbo 
^ has the advancement of leamtbg 'and the best 
interests of his University at heart, fill give careful con¬ 
sideration to the address which has been drawn up by 
Sir Michael Foster's Election Committee, and the 
accompanying letter from Sir Michael Foster himself 
These two documents should completely remove the 
impression that the return of Sir Michael Foster would 
mean the neglect of the rights and privileges 6f private 
students. The position of such student* and the system 
of open examination for them have already been 
definitely settled by Parliament, and it is Improbable that 
any change will be made no matter which candidate is 
elected, It is therefore not reasonable to think that the 
electors will let this question influence their votes. Sir 
Michael Foster stands both for external and internal 
students, and not for any particular party or as the 
champion of any one section of the graduates. As a man 
of distinguished eminence, who has shown his regard for 
the welfare of the University, we claim for him the 
suffrages of an intellectual electorate By returning him 
to Parliament, not only will the progress of the University 
be secured^ and a member bo obtained whose best 
energies will be used to further the interests of all 
branches of learning, but the existence of a University 
representative will be justified 
The following correspondence has been sent to the 
electors — 

- I, New Court , Carey Stoat , 

Lincoln's Inn* London* 

January a6, 1900 


Sis,—It will »oon be the dut> of the Members of the Gm 
vocation of the University of London to choose a represeniatUe 
in Parliament In the place of Sir John Lubbock. 

Jt Is now generally admitted that University constituencies 
should send to Parliament men distinguished in learning, 
science, or literature, and qualified therefore to strengthen the 
Legislature in dealing with those questions which moat nearly 
concern the intellectual interests ol the community This has 
been recognised of late yean in the election of Sir Geoige Stokes, 
Prof Jebo, Mr Lecky and Sir William Anson, in which cases 
(he example set by (he University of London in It* election of 
Mr Lowe and Sir John Lubbock was followed by the older 
Universities. We hope that the graduates will not now depart 
from the precedent set on those occasions 

At the present tune, when the reconstruction of the Univer¬ 
sity is imminent, it is most important that the representative 
selected should be a graduate of the highest literary or scientific 
distinction, able to speak with authority on matlert connected 
with education or research The new duties which the Univer 
sity will have to undertake must raise questions on which the 
Government and Parliament will look to the representative of 
the University for guidance, while the graduates will desire 
that the claims of the University shall be adequately supported 
by their member 

So far as the domestic policy of the University is concerned, 
it should be borne hi mind that this is now definitely and per 
manently settled by the Act of Parliament of last Seenon, which 
provides guarantees for the maintenance, in unimpaired effi¬ 
ciency, of the system of open examination for external students. 
No interference with this settlement on the part of the Legis¬ 
lature or the Government h to be expected or will be required 

Sir Michael Foster, K.C B., M.D. (Loud L Senior Secretary 
of the Royal Society, and now Preridenl of the British Aareda- 
tion, has, at our earnest request,consented to be nominated for the 
vacant seat He holds, in the estimation of die public, as well 
as in that of scientific men, such a distinguished portionnot 
only among the graduates of the University, but among the 
leaders of scientific thought in Europe—that ft b altogether un- 
necewtry for us to dwell on his qualifications In tins respect 
We may say, however, without fear of contradiction, that there 
is no one wboee opinion on questions afisedng scientific edu¬ 
cation and research or the study of medicina would have greater 
weight in the House of Commons. His bog academics! ex 
pirience, first at University College, London, and sub s e q u en t ly 
at Cambridge, together with his full knowledge of Umniliy 
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qnsttiqntf wUlenqbto Um to he of thsgrestest icrvlce in Par 
Hampfit. IV election of ao distinguished a graduate wiU be 
an Will to the University. 

Michael Fester’s claim to your support are not put before 
yep Jn the interest of any political party We think it more 
important that a fit representative of the University, as an in 
sdutkdi for the promotfon of learning and science, should be 
scdt'to Parliament, than that a member should be added to 
cue or the other side of the House There is, however, one 
quest loo upon which the country, Independent of party, is 
agreed—that the Government moat be supported in prosecuting 
the present war to a successful conclusion—and on this Sir 
Mfehael Foster is at one with the country 
It is of the atmoet importance that those graduates who will 
support Sir Michael roster should inform the committee at 
once, and you will please therefore fill up, sign, and post the 
enclosed card as soon as possible 
We enclose with this a letter from Sir Michael Foster 

We are, Sir, 

Your obedient servants, 

J F KOTTON, M A , LL.B., Q C , Chan man 

II T Warinc., MS.MB.BSc, \ Honorary 

H f 'Harris, B A,, ISSSE, 

C fc Wilson, M A (Camh ), B A (Und ), J Wflrw 


The foUewnf letter has bun received from SlR Miciiarl 
Foster in answer to one from the Chairman of his 
Committee informtnr him of the steps which were being 
taken in respect of hu candidature 

January 24, 190a 

Mv Dear Rotton, — l learn from your letter, and from 
other sources, that the Members of Convocation on whose be 
half you write have been led tn invite me to represent (hem 
in Parliament because they strongly hold the opinion that the 
representative of the University should be chosen not on 
account of hu political opnfions, but by reason of his fitness 
to advahee in the House of Commons the Interests of science 
and learning and of the University, and because they think that 
I possess this fitness. r 

I cannot but be gratified that so many eminent graduates 
hold me in so much esteem 1 and, while not so confident flty 
•elf as they are of my fitness for the post, I feel it my duty to 
accept the great honour which they offer me in the spirit in 
which it is proposed 

If my candidature should prove in the end acceptable to the 
majority of the Members or Convocation, I shill feel that I 
enter the House, not with a mandate to support thu or that 
political party, but for the purpose of placing at the disposal 
of the House the experience gained by many years’ service in 
the courts of learning and science, and in more than one 
University 

Any other position would be Impossible for me, and if the 
Members of Convocation do me the honour to select me, it 
must be on the understanding that 1 am not thereby pledged 
to any political party Still, the man in the lecture room, no 
less than the " man in the street,” has hu political views , and 
neither would the University expect Its Member to take part 
iu the business of the House only when academic questions 
were being dealt with, nor should I desire to play such a part 
Indeed, purely political questions may be brought forward on 
which, were 1 elected, I should think It wrong to abstain from 
recording my vote Bearing this in mind, I think it right to 
my that had I been In the House of Commons some yean ago, 
I should have voted against the Irish policy of Mr Gladstone * 
and that at the present moment 1 think, not only that the pre 
sent war should be vigorously prosecuted until the results so 
rewmtisl to the welfare of the Empire are attained, but that the 
natkm is fortified in having entered into It So far I should 
support the present Government At the same time I wish to 
state plainly that on many other questions my views, and per¬ 
haps still more my sympathies, are thofae which used to be de¬ 
noted by the term “liberal " Not having, however, looked 
forward to , the honour of entering into Parliament I have never 
attempted to, integrate my opinlaiu into a compact whole cap¬ 
able of bata} foarked with a party sign ; and even now I feel 
a mt dUHEutty 4 In attempting to do so. 

Aaregliihefie efihlrs of the University of London itself. 
Heathen oTCbotooatidh are wall a were that such efforts as I 
hasp bean kbit to make have baen directed towards developing 
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the University In the direction which has often been denoted Ivy 
the words 11 teaching University ” In this I have been guided 
by a desire to promote the interests, not so much of teachers, 
as of teaching and of learning Though a somewhat long ft 
penence as an examinee and an examiner has shown me the 
weak points of examinations, I owe too much to the Unfvemty 
of London in its old form as an examining University not to 
feel deeply how much good it has done When called upon 
as a witness before the Cowper Commission, the only evidence 
I ventured to give was to emphasise the desirability of enlarging 
the old University, as against setting up a new one I thought 
then, and I think now, that the changes which it is proposed 
to make, so far from doing any one part of the Umvernty 
harm, will do good to the whole, and that he whom it ft 
proposed to call an "external student" will share, with the 
"internal student,” the benefit which must follow upon the 
recognition of the principle that the true function of a Uni 
versUy, whatever else it may be called upon to do, is not to 
grant titles, but to develop learning and to promote the ad 
vancement and spread of knowledge. If elected, I should 
regard myself as the representative of the educational interests 
of ncternal students and internal students alike 

Yours &c , 

Michael Foster 


PROFESSOR D E HUGHES, FRS 

psAVID EDWARD HUGHES was born in London 
^ on May 16, 1831 His parents were Welsh, from 
Bala, in Merionethshire He spent his early years in 
the United States, to which place his parents emigrated 
in 1838, and he became a citizen of the United States. 
He never abandoned this citizenship, and this is probably 
the reason why the English Government never recog¬ 
nised His eminent scientific services Being a musician, 
like so many of those who spring from our Welsh hills, 
he was appointed professor of music in Bardstown, 
Kentucky, at the age of nineteen He also held the 
chair of natural philosophy At the age of twenty-four 
he invented his celebrated Roman type-pnnting telegraph 
that spread his fame throughout the civilised world 
He struck a new line His instrument was based on 
synchronism, and each letter was struck by one current 
His apparatus was adopted in the United States, but it 
was very little used there, and he came to England in 
1857 to try and introduce it here. He came at an un 
fortunate time Telegraphy was in the hands of several 
private companies, whose capital was locked up in pro 
moting other patents. Competition was excessive and 
ruinous , but in 1863 the United Kingdom Telegraph Co. 
took up Hughes's instrument, and on the transference 
of the telegraph to the State, in 1870, it came into the 
possession of the Post Office It was also employed by 
the Submarine Telegraph Co. for their communications 
to the Continent, and now the largest Hughes's type- 
pnnting telegraph station in the world is probably the 
cable room of the Post Office in St Martin's le Grand 
In his occasional visits to the General Post Office he 
never failed to express his delight at the great advances 
made by the Post Office Technical Staff in the develop¬ 
ment and working of his beloved child It was driven 
electrically, and it worked duplex. 

Hughes's instrument was made the international type 
of apparatus, and every country in Europe adopted it 
Honours ana wealth were showered on him Being a 
man of very simple habits and of few wants, his annual 
expenditure was smalt j hut bis income was great. His 
nenes accumulated, and u is now generally known that 
he has been most generous in endowing various scientific 
institutions and hospitals with large sums of money. 

On Apnl 13, 1859, a paper was read before the Society 
of Arts describing not only his apparatus, but an original 
form of cable, which separated two layers of gutta-percha 
insulation by a film of semi-fluid viscid oil, so that flaws 
or poqctures in the insulation were automically repaired. 


336 


NATURE 


This novel and ingenious idea was never practically 
tried, but it established the fact that Hughes was the 
mventor of oil insulation 

la 1878 he brought out the microphone No one who 
remembers the period can ever forget the sensation pro¬ 
duced by his simple apparatus and striking experiments. 
Bell had just brought out the telephone, Edison had 
patented his carbon transmitter and invented the phono¬ 
graph ; but Hughes captured the town by causing the 
footsteps of a house fly to resound like the tread of an 
elephant 

in 1879 be showed how to eliminate the effects of 
mutual induction from lateral wires by using a metallic 
circuit and twisting the wires around each other 

This was followed by his beautiful induction balance, 
and subsequently by a senes of elegant researches in 
magnetism and inductance Hughes was essentially an 
experimenter His manipulation of rough materials was 
phenomenal He scorned the scientific instrument 
maker Pill boxes, common nails, sealing wax, bonnet 
wire, knitting needles, tumblers, cheap copper were 
enough for him His cells, galvanometers and telephones 
were all home made. He was not a mathematician, nor 
was he deeply versed in scientific literature , but he had 
an instinctive perception of truth, and he lumped by 
intuition to facts which he could speedily verify with his 
own bands in the crudest fashion and by the homeliest 
aid. He loved science, and his constant attendance at 
the Royal Society and the Royal Institution evidenced 
his interest in scientific progress 

The Royal Society presented him with a Royal Medal 
in 1885, and he was awarded the Albert Medal by the 
Society of Arts m 1897 He was President of the Insti¬ 
tution of Electrical Engineers m 1886, and was for many 
years a manager of the Royal Institution 

He was a genial, charming companion, and his pre¬ 
sence will be very much missed by many who knew him 
well 

The funeral of Prof Hughes took place on Saturday, 
fanuary 27 The pall bearers were Lord Lister* Prof A 
W RUcker, Mr Choate (the United States Ambassador), 
Brof S P Thompson, Prof Dewar and Major-General 
Webber Among the other men of science present at the 
special service at All Souls', Langham Place, some of 
whom went on to Highgate Cemetery, where the inter¬ 
ment took place, were Mr E. Clodd and the Servian 
Consul, Lord Kelvin, Sir William Crookes, Sir Frederick 
Bramwell, Dr J H Gladstone, Dr Johnstone Stoney, Sir 
Henry Mance, Mr R L Crompton, Prof Perry, Prof 
Meldola, Mr A Siemens, Mr A. B Kempe, Mr J 
Swinburne, Mr J. Wimshurst, M Dscschner (secretary 
of the French Embassy), the Greek Chargd d'Aflbires, 
Sir F Abel, Sir H. T Wood, Mr A. P Trotter and Mr 
o \ kpagnoletti The Duke of Northumberland and 
Sir W. Preece were represented 


NOTES. 

* Th b Geological Society of France has received a legacy of 
forty thousand francs from Mme. Beaucourt, for the encourage¬ 
ment of investigadcofl which assist geological progress. 

Thb Jfiif&tMr states that the War Office is an allow 

am of 3COo4 for the provision of apparatus for use by the 
electrical engineer volunteers going to South Africa. 

Thb Inrtftutc of France baa accepted the conditions of the 
gift by M Daniel Osiris of a sum of money for the foundation 
of a trieonUl prise of ooe hundred thousand franc*, to be 
awarded for the most remarkable discovery or work in science, 
art, or letters. 

Thb Special Meeting of the Manchester literary and PfaBo- 
•OphlcaWodety for the presentation of the Wilde and Dalton 
Mefcbr end for the delivery of the Wilde Lecture on M JTJgbt, 
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natural and artificial," by Lord RatWgb, F R.8., tftbehrid 
on Tuesday, February I j, at 4.30 p.m. 

Thb death is announced of General AJfodt da Tula, the 
distinguished Russian geographer, and componddBt of the 
Peris Academy of Sciences, in the section of geography and 
navigation For more than twenty years General folo wee 
one of the most active and earnest members of rim- Kasdan 
Imperial Geographical Society, and contributed nmtty papers 
on the hypwmetiy, terrestrial magnetism, and climatology of 
Russia. 

Baron Lb Baumb Pluvinbu who has been to Spain on 
behalf of the French Astronomical Society, to inquire Into the 
weather prospects during the forthcoming solar eclipse at various 
places along the line of totality, and to make arrange menu for 
the accommodation of the members who will go to observe it, 
will give an address to the Society on February 7, on the results 
of hu visiL 

Thb twenty seventh annual dinner of the old students of the 
Royal School of Mines was held at the Hotel Cecil on Friday, 
January 26. Mr H. G Graves was la the chair, and was pre¬ 
sented with a loving cup, Ac., in consideration of bis service 
for several years as secretory, by Mr H Bauerman, oq behalf 
of the committee. The other speakers were Sir W. Roberte- 
Austen, Prof C Le Neve Foster, Prof Perry, Mr Bennett H 
Brough, Mr H. Hatfield, Mr Teall, Mr F W Harbord, Mr 
E. Woakqp, and the present secretary, Mr II C McNeill 

Ma Samukl Barber informs us that a very brilliant meteor 
was observed at Chesterton, near Peterborough, on January 18, 
about 5 56 p m Attention was drawn to the meteor fay an 
almost blinding flash that resembled lightning Then the ball 
of light was observed “ travelling across the sky like a large 
rocket, in an easterly direction, and with a conspicuous trail a 
few degrees wide on either side of its course Before vanishing 
there was a distinct gap left, in which the trail did not appear, 
between the point of departure of the meteor and the end 
of the trail The meteor disappeared Instantaneously No 
sound was heard " 

The researches undertaken by the Institution of Mechanical 
Engineers were referred to in the report of the council, pre¬ 
sented at the annual meeting on January 26. The fifth report 
of the research committee on alloys was presented and folly 
discussed a year ago, and Sir William Roberts Austen, the 
reporter, is now at work upon the effect of annealing and tem¬ 
pering on the properties of steel, which will form the principal 
subject of the next report. The gas engine research has been 
further advanced by Prof Burstall, who hopes to be able to 
present his report early in the present year. The value of the 
steam-jacket is the subject under investigation by Prof Beam,, 
who has accumulated further data towards his fourth report. 
The compound steam jacketed condensing engine at King’s 
College, Londo n, has been working Prof. Capper hu not yet 
been able to commence the first series of complete tests, but 
promises bis first report soon 

Thb annual general meeting of the Mathematical Aisoeiitio* 
wu held at Unfvcraty College on Saturday, January ay: 
the President of the Association, Sir Robert $. BaU, faring 
in the chair. Papers were read by Sir Robert BaU, TtoL 
R. W Genese, and Mem. R, F Pavia aodj, A./Thirds 
Sad several other papers were rece i ve d, the author* of wkkfe 
were unable to be present. It was aanouaoed timt tfa* 
G*mtt would in foeure fa* lamed 4* fesftadpf 
three times a year. The aim of the Amoqfrtitai fe pabfahjM 
tbeGsarflrfeto mpply a journal which Is pf dfreet an***ria> 
Ifatefe* to mathematical teaches* It ii Intended that among» 
special foatifres shall be artidea mqgtodvtr of jmpmvdfotjfr lit 
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ttrttafarf fa eh fn g, orcdvtrfog greead'nbt'satisfcctorily treated Institution of Civil Engineers, on January jj. Owing to the 
in frJt»fcMfcs l t and reviews of book* of the first Importance, of nature of the foundations In the alt district, which, as is well 
gtiMtpt Of textbooks on kfodred' subjects, giving an elementary known, are seriously affected by the abstraction of brine end 
pfotoftfetion of the Mttdry end treatment of the subject Vol salt from the subsoil, the design of the bndges presented 
it* tjWch commences with the present year, will contain a unusual difficulties. The average subsidence at the Northwich 
series Of articles by Prof C. A- Scott, on von Standt 9 ! bndgy has been about 4} inches per annum during the last 
Geometric der Lege seventeen years, necessitating (he raising of the girders to give 


PbOf A, E, Weight describes Ih the Lancet the statistical 
results of the and typhoid inoculations made by him among 
British troops at a series of military stations in India It ap¬ 
pears that altogether 11,395 men were under obeervatlon, of 
whom 3835 had been inoculated and 8460 had not. The per 
centage of cases of typhoid fever amongst the uninoculated was 
3*5, and amongst the Inoculated 0*95, a difference sufficiently 
great to warrant further extensive trials taking place With 
regard to the mortality the results are not 10 marked Amongst 
the unlnoculated the percentage of deaths was 034, and 
amongst the Inoculated 03 A certain measure of protection 
Items thus to have been conferred by the inoculation of the 
quantities of dead typhoid culture, aad when Prof Wright’s 
remarks on the conditions under which the inoculations were 
earned out are considered this conviction becomes intensified 
For instance, the inoculated men were, taken as a whole, men 
who were much more liable to contract typhoid fever than the 
unlnoculated men, for the inoculated consisted to a large extent 
of young men who had only recently arrived in India, while the 
unlnoculated consisted mainly of older and more seasoned—in 
other words, of less susceptible—individuals. 

Tub relations of forest fires to insect ravages, insects to 
forest fifes, diseases of trees to insects, and insects to fungous 
diseases, are not obvious at first sight, but Dr A D Hopkins 
shows in a report on the insect enemies of forests in the north 
west, Just issued by the U S Department of Agriculture (Divi 
■ton of Entomology), that there U a close connection, and, to 
a certain extent, interdependence, of all these factors in the 
destruction of valuable forest products. Trees dying from injury 
by fires, or weakened in vitality, offer favourable conditions fee 
the mulhplkaifon qf^rast numbers of destructive insects. More¬ 
over, trees which have been lulled by insects furnish, In their 
fallen branches, standing and fallen partly decayed trunks, and 
dry bark, a most favourable condition for the starting, rapid 
spread, and perpetuation of forest fires. It is well known that 
forest trees Weakened by disease contribute to the multiplica¬ 
tion of their Insect enemies, therefore the study of the insects 
ass oc ia ted with unhealthy Cocart trees should lead to results ol 
economic importance As an example of insects contributing to 
the spread of fungous diseases, Dr Hopkins reports that the 
beartwood of the white fir throughout the region examined by 
Wm was commonly rendered worthless by demy as the result of 
wounds in the Iking berk mode by Scotytu* bark beetles. 

Tub Scientific American states that one of the most interest¬ 
ing exhibits which will be sent from the United States to Paris 
for the forthcoming Exhibition will be a huge map of New 
Vorkdty, which k now In pronto of construction under the 
chief to p ograp hic a l engineer <d the Board of Pubhc Improve 
■rents. It measures afi feet by 14W, and is on a scale of 
4 j 0 foot to the inch, end includes all the boroughs of the greet 
ohy kjatf* pert of the adjoining territory The aep 
aft efwdpMh perks, piers, M as end railway lines, and 
few «d etcvSttons of every point in the 
,&bj mt*Cm rtje* tb* tenitoqr.«W «• 

'» bd4fW om tht Hwr Wmrw at North* 

Mr. J. A. Sum at the meet la, of the 


headway for the river traffic, and it being impossible to rake 
the streets in the immediate neighbourhood without partially 
burying or raising the adjoining houses, the road gradients have 
become as steep as 1 in 11 To obviate this inconvenience, and 
to provide for the more efficient carrying on of the salt and 
other trades on the Weaver, and also with the idea of eventually 
passing coasting vessels with fixed masts, two exactly similar 
swing bridges have been built a little distance apart, m order 
that one may be available In case of a breakdown 

The superstructure of the two new bridges at Northwich, each 
of which may be considered as weighing 300 tons, is supported 
by a roller path and rollers, which In turn are carried upon a 
set of piles, strongly braced together Connected with, and 
exactly under the centre of gravity of, the superstructure Is a 
circular pontoon or buoy, divided into two chambers. This 
pontoon has the appearance of being suspended from the super¬ 
structure, and in reality would be if the water were not present, 
as it is entirely clear of both bottom and sides of the chamber 
in which Is placed Gf this Urge buoy the lower chamher, 
which has a displacement equal to 250 tons. Is perfectly water¬ 
tight and always submerged, so that its displacement Is prac¬ 
tically constant The upper chamber is open at the top, and 
either serves as an access to the lower chamber, or, by varying 
the amount of water allowed to enter it, increases or decreases 
the buoyancy of the whole It will be seen that the downward 
pressure on the rollers and paths, due to the weight of the 
superstructure, is partially cou nter acted by the upward tendency 
of the pontoon, and is thus reduced, in the case under con 
■idenakm, to 300 - 350= 50 tons. By emptying the upper part 
of the pontoon this may be further reduced within certain limits. 
The difficulty presented by subsidence entailed careful con. 
liberation as to the motive power to be adopted for the bridge. 
Pressure pipes of any kind being inadmissible, Mr Saner 
decided to adopt electrical power, and to use wire rope for 
turning, as giving the most flexible connection between the 
bridge and motor The bridges are moved with remarkable 
facility, and the consumption of current after they had been 
working a short time, and all the bearings, &c , were free, only 
amounted to 1 a Board of Trade unit for the complete cycle of 
operations, vis. withdrawing wedges, opening and closing 
the bridge, and replacing the wedges. 

Wb have received Part 1 , vol xi, of the Indian Meteero- 
logical JUtmoirs , containing the observations recorded during 
the solar eclipse of January 33 , 1898, at 154 stations, seven of 
which were in close proximity to the central Une of totality 
The observations ware taken at Intervals of five to fifteen min- 
otetr and includes the barometer, thermometer, wind and cloud, 
and occasionally other element!. These have all been reduced 
and tabulated In the Calcutta Office according to M ad i as time, 
and are* therefore, In this respect, strictly comparable. Beyond 
this, do attempt is made to discuss the data. In looking over 
the observations at the stations of greatest obscuration one la 
rtroeh by the fact of the lull of the wind at the time of total 
egUgrea, For Instance, at Seoul, where full obscuration fasted 
from ih. tym to ih afttm. p.m., the observer remarked. 

Everything quite quiet aad calm, Wind totally stopped ftom 
ih. p.m. to Sh. iqm. p.m.” The decrease of tcmpemtttre 
amounted to about 5” at several places. 
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The Report of the Meteorological Council for the year end¬ 
ing March 31, 1899, has Jest been tmued The Office cootimra, 
as in the past, to collect data relating to the meteorology of the ' 
ocean, for which purpose complete outfits of meteorological 
instruments are supplied, to officers of the Mercantile Marine 
who are willing to take observation*. The number of nch 
■hips supplied during the year was 114. All ships in the Royal 
Nary are also supplied with instruments, and the Council re¬ 
ceive Valuable observations from this source. The results of 
the weather forecasts issued by the Office show a complete or 
partial success of 83 per cent during the year 1898 j the average 
success during the last ten yean Is 81 4 per cent The special 
hay harvest forecasts issued to a number of selected stations 
attained an avenge succors of 89 per cent , and in the district 
which includes the south of England the complete and partial 
success reached the high figure of 96 per cent The Office con 
tinuea to subsidise and to retain an Intimate relationship with 
a small number of observatories of the highest class, the in 
formation from these is supplemented by observations at stations 
where the observers are volunteers. Among the miscellaneous 
investigations may be mentioned those on atmospheric electricity, 
by Mr C T R Wilson, of Cambridge, and the diurnal range 
of rainfall, by Mr R, H Scott An appendix to the Report 
contains a correspondence relating to allowances made by the 
Meteorological Council to the Ben Nevis Observatories. For 
some time part the Council have also had under their con 
sideraUon the necessity of making systematic provision for 
superannuation allowances to members of the staff Such allow 
ances will apparently have to be provided from the vote for 
meteorological observations, and reductions In some directions 
will have to be made m order to provide the means for a 
satisfactory arrangement It is hoped that this may be effected 
without any material diminution of the scientific usefulness of 
the Office. 

Two communications on trtegooy and the inheritance of 
acquired characters have recently appeared,—the one, in the 
December number of the American Naturalist, taking the form | 
of a critical review of Prof Ewart's “ Pen) cuik Experiments,” 
Sod the other, a paper by Mr C J Bond in the Transactions of 
the Leicester Literary and Philosophical Societj, describing some 
experiment! In rabbit breeding and plant-grafting While giving 
his adherence to Prof Ewart's conclusions, the former writer 
urges the needs of further experiments on the same lines. Mr 
Bond likewise ranges himself on the same side, stating 11 that 
the evidence in favour of the transmission of acquired, as 
opposed to congenital characters, breaks down in that group of 
cases In which the supposed occurrence of telegony was thought 
to prove such transmission \ that the explanation of this 
phenomenon is reversion, and that this may also account for 
certain phenomena following budding and grafting in plants. 
Many of the remaining results can be explained by the direct 
action of the pollen un the maternal tissues without inheritance." 

In the above mentioned issue of the Amruan Naturalist , 
Mr C. E. Mead makes the important announcement that in 
New Mexico a beetle of the genus Coltops has been observed 
feeding on the Karra of the dreaded Colorado potato-beetle. 
This leads to the belief that the mfin crop of potatoes in the 
district In qfifstion Is mainly saved by the predaceous habits of 
the Cotlops, whoee psaseocc seems worth many hundreds of 
dollars to the pot ato -growers of San Juan county If this be 
substantiated, step* should be immediately taken to introduce 
the into other dbtricts affected by the Colorado beetle. 

Thus papers on WtMt'i Interrupter form a noteworthy 
feature of the AttiddlAmoi ni\l (a) I a. Drs. R. Federico and 
P. Bacei have determined the form and frequency of the inter 
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rvptlons by allowing the current to circulate roun d a soheqid, 
by which magneto-optic rotation la produced, end thus obtaining 
a photograph in which the Interruptions ere rep resen te d by 
light bands on a dark ground. The conclusions ire (1) that the 
interruptions do not alway occur at equal intervals 1 (3) the Inter¬ 
ruptions are of short duration, averaging about one-sixth of the 
interval between them , (3) during the interruption the current 
does not absolutely cease, but only falls to a minimum 1 (4) a 
magnetic field does not affect the number of interruptions per 
second, but reduces their duration; (5) the frequency of the 
Interruptions varies with the electrolyte, a solution of bfenromate 
and sulphuric acid giving a frequency if times greater than with 
a solution of sulphuric acid only 3 (6) the bichromate solution 
does not become turbid, and its heating ia lea than with sul¬ 
phuric add Dr O M Corbfno investigates, among other 
results, the mathematical expressions determining the form of the 
interruptions as deduced from the equations of mutual and self 
induction, assuming the phenomenon to be due to Joule's law 
In a subsequent paper, Dr Corbino investigates the dissymmetry 
of the currents obtained in the circuit of a transformer when the 
current in the primary is broken by Wehndt's inter ropier 

The whole of the October number of the Journal of Com¬ 
parative Neurology, comprising 30a pp., and five beautifully 
coloured plates, is devoted to an elaborate memoir by Mr. C. J 
Herrick on the nerve-components of the bony fishes, aa ex 
emplified by the cranial and first spinal Denes of MPniAm. For 
the benefit of those not familiar with the theory of nerve-com¬ 
ponents, It may be mentioned that this is an extension lo the 
cranial nerves of a hat has been already done for those of the 
spinal system, which (not to refer to the "four root theory”) 
ate divisible into motor and sensor portions. Similarly the 
cranial nerve trunks may contain several varieties of sensory 
fibres, having different functional and morphological relations, 
certain of which may be present in a single segmental nerve. 
In spite of many technical difficulties, and our imperfect know 
ledge of their exact relations, enough has been accomplished to 
permit of the statement that the several lobes of the pueduUa 
oblongata, so characteristic of fishes, may be associated with the 
respective cutaneous or visceral sense organs as definitely as the 
olfactory nerves are associated with the olfactory lobes, or the 
electric lobes of the torpedo with us electric organa An excellent 
example of this association occurs In the so-called "sea-ipblns,” 
in which certain free rays of the pectoral fins have become modi 
fied into finger bke tactile organs, while their senaor nerves, 
together with the corresponding dorsal nerves of the spinal 
cord, have been enormously hypertrophied Although the 
criteria of the nenre-components are primarily the central and 
peripheral distribution of the nerves themselves, it has been 
found in practice that in fishes each component has certain 
definite and characteristic structural peculiarities, by means of 
which it may be at once recognised, thus repdering the work of 
the investigator much easier than would otherwise be the case. 

A mono the several interesting papers contained in the last 
numbers of the /ovostta of the Russian Geographical Society* 
we notice especially one, by General Tillo. It dealp with tbe 
results of tbe meteorological observations which woe made for 
two yeati in tbe Lukcbun depression of Central Akfo, In con¬ 
nection with the expedition of Roborovsky and Keeloft, This 
depression was discovered, as is known, fay tbe brothers Gfupt 
Graimailo. Oaring to tbe absence Of plaice in the neighbour¬ 
hood of the Lukchun, tbe altitude of qhfch wosW hereby* 
mease red geometrically, it is evidently impceribfe Jq feafy, 
; determine the real altitude of the depremton \ hot mu Ann 
; separate comparisons of the obeervariode of tbe Wbtfll 

were made at this place from November 1893 toOrioforlm 

' . 1 , * 
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wbh thee* mad* at Barnaul and Irkutsk, u also with the normal 
i sphere, Central Tlllo coma to the concferioo that the probable 
attend* of Lokchun most be 17 metres below the sea level, with 
a probable error of ± 15 metres. The spot where the baro 
meter wet observed is not, however, the lowest part of the 
depresrion, as Its altitudes are In different places from 36 to 110 
metres Mow that place—ihui giving negative altitudes ss deep 
as 130 metres ± 15 metres below the sea level at Taih tura. A 
good map of the depresston is given with the paper Besides, 
the soeteoroj^ogical observations made at Lukchun are most 
interesting In themselves, as it appears from them that the yearly 
amplitudes pf the b irometer are greater at this place than any 
where on the earth—the monthly averages for January being by 
full go mm In excess of those for July, while the dally amph 
Hides in the winter are as great as in some tropical lands. The 
highest temperature observed in July (48” C ) is also one of the 
highest observed in Continental Asia, and is truly Sahanan So 
is also the dryness of the air 

A paper, on a 14 New Bans for the Foundation of Geometry," 
has been issued, bearing the signature 11 E. G L,” but whose 
author Invites criticisms addressed to Mr F Wheatcombe, of 
Manchester The writer of the paper is by no means alone in 
his Ideas as to Euclid's treatment of parallel lines, his definition 
of a plane angle to the exclusion of straight angles and other 
such matters being unsatisfactory As he contemplates writing 
a book on the subject, wc only hope that he will first have 
studied the considerable mass of existing literature upon it, and 
if the work is to be properly treated the author should be 
versed in non Euclidian as well as Euclidian geometry The 
persistent survival of Euclid's “ Elements n as a text book on 
geometry is mainly due to his sequence of propositions, stereo 
typed and standardised by constant usage, affording teachers a 
common starting point. Many have tried to improve cm Euclid , 
but as long as scarcely turn people think alike as to how this is 
to be done, so long will their proposals fail to take root 

The January number of the PkilotopkiaU Magaztw contains 
a paper, by Dr C. Davison, on earthquake -sounds, a somewhat 
neglected branch of seismology The sound is described as 
generally deep and rumbling, like that of a heavy waggon 
p s min g } sometimes it resembles thunder or wind more closely, 
the foil of heavy stones, or the firing of distant cannon Near 
the epicentre of the earthquake, loud crashes are heard by some, 
hot not all, observers at the time when the shock is strongest, 
further away, it becomes rougher and more grinding at this 
moment 1 while at a great distance, the sound is throughout 
smooth and almost monotonous like the low roll of distant 
thunder The neighbourhood of the sound to the lower limit 
of audibility is shown by the fact that It U heard by somo 
observers, as spy, Uke the rumbling of a heavy traction-engine 
passing, while others equally alert hear no sound at all To 
different auditdrs of the sound, it also varies in character and 
duration for the same reason. In this country, practically 
every earthquake U accompanied by sound, which both precedes 
and follows the shock 1 in Japan, the sound is frequently 
abwoe even from violent earthquakes. It is seldom heard more 
than a few miles from the origin, and rarely, if ever, follows th? 
•hock. It wohld therefore appear that the Japanese as s race 
an inferior to us in their powers of perceiving deep sound*. 
In siroeg earthquakes, the sound-are* occupies a region sur 
rounding, the epicentre 1 in weak ones, the sound'srea and 
dtertpd'eftil * approximately coincide, or ' the former area 
ohdWthe tytt*r 1 wWlr in certain dntnets the sdtfnd is 
roft sfl frp e s frfrf jLwfthppFen$ sbpek being hit Several Instances 
of imr earth-sounds M given, and it l%erged that they are 
BtohJy ssrth qn i k si ipo weak to ha felt Dr. Davison believes 
tJAt WMhgnakta an censed by feult ships, and that the sound- 
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vibrations come chiefly from the margins of the area of displace 
menL He shows that this theory will account for all the 
known phenomena of earthquake-sounds. 

In the Prottodints of the Liverpool Geological Society (Tart 
3, vol vlii, 1899) we have an address from the ex-Presldent, 
Mr J Lomas, in which he deals with the characteristic litho¬ 
logical characters of the principal geological systems. In 
another article he describes and figures “ some flint implements 
found in the glacial deposits of Cheshire and North Wales." 
Concerning the artificial form of some of these, Mr W J 
Lewis Abbott speaks with confidence, whereas Sir John Evans 
remarks “ No 7 may be artificial Of the others, Nos. 2 and 
3 look the most possible, hut the signs are not such as can 
confidently be relied on If man existed in pre glacial times 
in Britain, It is, I think, probable that his tools would have 
been of larger proportions." Mr Mellard Rcade describes a 
great boulder of gypsum which was found at Great Crosby, he 
alio enumerates the Fortuinifera found in samples of Cheshire 
boulder-clay Mr G H Morton describes his geological map 
of Liverpool, and Mr T H Cope deals with the gabbro of 
Llyn Eigiau, above the valley of the Conwy 

The Journal dt Pkysiqut for January reprints an article on 
the Wiase rule of Prof Willard Gibbs, taken from the intro¬ 
duction of the Work by Mr Wilder D Bancroft. In this 
article, the rule in question is very simply explained 

The BulUtin of the Cracow Academy (November) contains 
a continuation of M P Rudski’s researches on the elastic de¬ 
formations of the earth It deals with the deformations pro¬ 
duced by glacial deposits or by the formation of coral reefs. 

On account of the comparatively dull light of the English 
climate, the lenses usually possessed by Kodaks and other hand- 
cameras have too small an aperture to be used for many pur 
poses. Messrs. Taylor, Taylor and Hobson have, therefore, at 
the request of many photographers, made arrangements far re 
fitting such cameras with their well known Cooke lenses. Afe- 
the lenses can be attached to almost any hand camera now upon 
the market, their rapidity will soon bj widely known 

As m previous years, the " Annuaire" of the Brussels Ob¬ 
servatory contains particulars of the principal astronomical oc¬ 
currences for Lhe current year, geographical information, tables 
of physical and chemical data, and other Matibtics of frequent 
service in scientific work The articles include a discussion of 
the meteorological observations of 1899, and of the direction of 
the wind at Bnwels, by M LanWaiter, 00 the use of the kite 
in meteorology, with a bibliography of the subject, by M 
Vincent, the climate of the Belgian coast, by M Duneux, the 
population of Europe, by M Lankaster , reports on various 
1 tranches of astronomical and meteorological work earned on 
last year, and an instructive description of the determination of 
the co-ordinates of sun spots, by M Niesten. 

Many workers with the microscope have been guided inf their 
early "dabblings" by the late Rev J G Wood's "Common 
Objects of the Microscope ” (Roultedge mod Sons), and not a 
few can doubtless recall their failures In the attempt to mount 
seeds m Canada balsam and their disappointment that the 
medium refused to set in six to eight hours. A new edition of 
this deservedly popular book has now appeared, revised and 
brought up to date by Mr E C. Boosfield The late Mr. 
Tuffen West’s familiar Illustrations appear to have been re- 
engraved,and fly leaves with lists of the figures are now attached 
to tht plates, while Mr Boosfield has sdded two pistes of his 
own drawing illustrative of pood life The new letterpress 
includes a brief Account of the optics of magnification, and the 
use ofthesubsuge condenser (brought Into general use since fhe 
first edition of 14 Wood ") in the introductory chapters, ami 
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OUR ASTRONOMICAL COLUMN* ^ ’ «, 

ASTRONOMICAL OCCURRENCES Of FEBRUASTi ^ 

February a. 6h 56m to 7h 43m Occupation of * Pfcdtum 
(mag $*0) by toe moon 
a 1 ih 44m Minimum of Algol (0 Parse!)* 
a iSh 5m, Transit (lomn) of Jupiter's Sot III 

5 8h 33m Minimum of Algol (0 rendL 

6 8b 36m. to 9h. 34m OCcultatloa of I Arietis 

(mag 4 5) by the moon 

7 14b 3m to 14I1 49m Occttitation of fred 

(mag 3 4) by tbe moon 1 

8 15b, 50m to 16b 39m. Occultsytion of m lauri 

(mag. j a) by the moon. 

14* Vena*. Illuminated portion of diac ■ o*8oi 
15 13b aom to 14b 40m Decollation of 55 Looola 

' (mag 6*0) by the moon 
19 Saturn Outer minor axis of outer ringw 
aa i6h Jupiter In conjunction with moon 1 i* 31' if 
at lob 15m Minimum of Algol (0 Pend), 
as 7h 4m Minimum of Algol (0 Penei). 


information on fixlqgi hardening, imbedding, sectioning and 
staining, also on selecting diatoms, the chapters on " mount 
ing 11 now at tbe end of the book The number of pages has 
been increased from 132 to 186. 

A new method of attacking the problem of determining the 
degree of Ionisation of complex solutions is given by Prof J 
G MacgTegor in tbe Tr*m*ct*stu of the Nova Scotian In¬ 
stitute of Science just issued The numbf r of free 10ns per unit 
volume can be studied in the case of the two simple nits sepa 
rately by means of the conductivity These numbers are 
functions of the dilution, and can be expressed graphically In 
tjie form of curves Fjrote these two curves, by a neat graphical 
construction, Prof Macgregor deduces the concentration of the 
ions in the solution resulting from the mixture of the two simple 
solutions, a complicated algebraical process being thus avoided 
The method is appbed, in a subsequent paper in thetsame volume 
by Mr J Barnes, to solutions containing a common positive 
ion, potassium chloride and sulphate It was found to lie 
possible in this way, given the dissociation theory and data 
obtainable from simple solutions, to predict the electrical con 
ductivity, specific gravity and surface tension of (airly dilute 
solutions of potassium chloride and potassium sulphate within 
the limits of experimental error 
Nothing can be more striking testimony to the advance of 
physical chemistry than the manner in which Isolated phe 
nomena, long known but previoualy unexplained, Call into line 
when attacked by modern methods. An excellent example of 
this is afforded by the paper of Messrs. Cohen and Van Eijk in 
the current number of the Zstlscknfl ftir pkyttkafrsekt CMcmt* 
on physieo chemical studies of tin As early as 1851 a curious 
molecular transformation of some tin organ pipes was noticed by 
Frdmann, and the same fact was rediscovered eighteen years 
later by Fritesche at St Petersburg, the tin crumbling to a grey 
powder Since that time this phenomenon has been repeatedly 
studied by various observers, the causes being variously ascribed 
to low temperature, effect of shocks upon the crystalline struc¬ 
ture, and velocity of cooling of tha tin when originally cast A 
preliminary dilatometric study of a grey tin showed the existence 
o( a transition temperature at about 30° C , hence a transition 
element was constructed, having grey tin as one electrode and 
ordinary white tin as the other A study of the electromotive 
force of this cell with varying temperatures showed that the 
reaction 

grey tin white tin 
w*f a reversible one with a transition point at ao - C A 
careful determination of tbe same point by the dilatometric 
methof/gave (he same value Ail the observations of early 
workfare brought Into line by this work Tbe authors point 
out that, except during a few warm days, all tin is in a 
metastabile equilibrium, and tends to transform itself slowly 
Into the grey powder modification 
Thu additions to the Zoological Society's Gardens during tbe 
past week include a Geoffrey's Cat {F*H* from 

Paraguay, presented by Mr W. A. G ilk It, a Woodcock 
(fr« 4 ^wjrrM//M« 4 i), British, presented by Mr C E. Lambert, 
a Common Snake( TVv/m&wWn j mmtnx) % British ; a Tesaelated 
Snake ( Tr*p id* n * t us Mi/m), a Dark Green Snake {Zamtnto 
g$Mon*nsts) % European, presented by Miss Ash, a Black, 
headed Lemur {Ltmur bruuntus) from Madagascar, a Bhie- 
tongned Lisard (Trtiqm scinceuUs) from Moluccas, a Bare-eyed 
Cockatoo (Caro/wa 0mn*pis) from South Australia, two Undu 
lated Grass Parrakeets (Mtbpsiiims nmMUms, var ) from 
Australia, two Common Tegneuns ( 7 W/f*a mbu Ugutxin) 
froip South America, an Eyed Lizard {Lmctrim tfd/ek), 
European* deposited, a Black headed Bunting \Embcrit* 
mzAumw/AoA), bred in tbe Gardens. 
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UNITED STATES NAVAL OBSERVATORY* 

pAPTAIN C H DAVIS, Superintendent of the United 
'-'States Naval Observatory at Washington, has forwarded a 
copy of his report for tbe fiscal year ending June 30, 1899. 

The great equatorial, a6 inches aperture, has been devoted 
to work beyond the reach of smaller instruments, and in 
particular to the spectroscopic determination of the motions of 
stars in the line of sight Many measures were made of the 
diameters of Mercury and Venus, to determine tbe irradiation 
error, and it was established that this was a function of the 
magnifying power employed 

The spectroscopic observations were almost all made by tbe 
photographic method, the wave lengths being obtained from 
measures taken with the Urge Harkness comparator made for 
eclipse reduction in 1869. The probable error in the velocity, 
•1 determined from a single pUte, was about ±071 mile per 
second Good plates with well exposed comparison spectra 
have been obtained of a Tour), a Aurlgw, a Cams Majorii, a 
Cams Minoru, a Cygni and • Cygnfi, but many otherrjfovc 
been failures, owing to the difficulties involved fa the df a 
lens only visually corrected This has recently been remedied 
by the purchase of a correcting lens of a *09 inches aperture, 
which alters the minimum focus from A 5370 to A 4341 without 
materially disturbing tbe total focal length from the object-glaaa 
Fxtensive alterations have been made in tbe endeavour to 
remedy the air currents produced in the equatorial holldtog on 
account of Us connection with other rooms. The 13 ‘inoh 
equatorial has been employed In the systematic observation of 
minor planets, comets, occultationi of stars and ecUpeet of 
Jupiter's mtellites, tbe whole of which have been reduced pad 
published Thu telescope has also been used for (be exhibition 
of celestial objects to the public on Thursday cveolqp. Iaehtd- 
ing those admitted during day working hours, the number of 
visitors during the year has been 1633. 

Transit observations have been continuously made through¬ 
out tbe year. The 9 14 inch instrument was , dismounted Oft 
June 5, 1899, tbe whole observing tiaff bring imm edfotefr 
transferred to the new 6-Jneb transit dick. The tempoeafy 
fittings supplied at the installation qf tbe 9'14-inch tvqbrit W 
1893 are befog replaced by permanent ones of new design A 
meridian mark has been provided for the 64 adb lietjiHii 
and the performance of both this and the new toad dtunWh 
have given every satisfaction. 

Tbe new 5 inch altasimuth and the prifoe vertical kpheemnt 
have been employed for determining variation* of ktitaiemri 
the conftants of aberration and nutation. 

The 40-foot pbotohebograph was heCalh d, for oMsinkg mn 
pictures, on October it, 1898. and from t hfe daie to Jump JD, 
1899, negatives were talmi on las dap. tteamft dfcfc <* 
them plates It 4 3 inches m diameter. 

Observatory ure well in henAi Votai 
1891 and A9P are almost ready for dii 
complete the retard of work done at tbe 
The American epbemeris lor t$oe f* Issued, and « 
that the volume for 1903 wiU be (steed in February ^ 
tbk, the adopted vales of the apparent diameter of Ike. 
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be*hnp|nd faff ft 10-9*1**50, this aftnratfoa being baaed 
ofn^M nmma otwmtlnw made at the 
pdi id |ktt ofammtodsa of the world. 

A mw departure hi theadmfalttmtion of the O b e er v s tory wai 
thdapfoknanty in Jane 1899, of a Board of Visitors fay the 
$ewurf y of the Navy, whose duty will be to famine and 
(dpqtt tpoQ the ooodkkm and requirements of the institution 


ON THE BLUE COLOUR IN WOAD 

'T'HE old East Anglian proverb, “ As bine as wad,” occurs to 
^ <910 visiting tbt Wand Mill described by Mr Darwin in 

Natot*, in 1806 (vol Iv p. 36), as evidence that woad once 
yielded a blae aye. As a natural sequence one wonders what 
eolt of blue it was and bow it was obtained A some¬ 
what (Attended series of inquiries amongst those engaged in 
the wtaad Industry, amongst those who have written on woad, 
and amongst botanical, archaeological and chemical friends, 
failed for a longtime to elicit the desired information Curious 
» 4 t pay appear, an appe al to botanical and chemical works, to 
d ic tio nari es and encyclopaedias was equally unsuccessful The 
last-named were pretty uniform in their statements about woad, 
in that it 41 was formerly used for dydng blue, but is now super¬ 
seded by indigo M Many of the books give an account of the 
woad vat In which the manufactured woad 11 used with bran 
and lime as a ferment to change the insoluble indigo blue into 
the eolnble indigo white, but they give no clue as to how woad 
may be used as a blue dye alone It has been mid that the 
blueness of woad was more or less a myth, and even if it ever 
possessed this quality it has long since bed) lost by continued 
cultivation 

As some of the facta elucidated in the attempt to find the 
blue colour may be of intereit to others, they are herewith 
detailed •- 


At the prCfaent time woad is grown and is manufactured in 
four places in the Fen country, vu at Algarkirk, Wyberton, 
Sklrkbeck, and Pa non Drove , its use being os above stated, as 
a ferment in the indigo-vat to dissolve the Indigo blue This 
pro c ess of dyeing by woad is difficult, cumbersome and ex pen 
Hive, but It yields the most permanent results. A genuine wood 
dyed cloth resists sunshine, rain, and sea air better than any 
other, but It Is so expensive that only the very best articles are 
dyed In this way The fastness of woad-dyed cloth is so 
proverbial that Prof Hummel, of the Yorkshire College, Leeds, 
tells me the adjective 44 wooded " is now applied in the trade 
to any feat or permanent indigo dye a wooded black meaning a 
blade tlgti has an Indigo ground colour The wool u dyed 
before It Is woven, and the cloth may be distinguished by having 
pale blue or yd low threads in the selvedge. 

But to return to the pleat, many methods have been suggested 
by which the indigo in it may be extracted In the earlier 
years of the praent century, when we were at war with France, 
so great was the difficulty experienced by that nation in obtain 
log Indigo that the Government offered a substantial prise for 
an efficient substitute Attention was consequently re-directed 
to wood, and more than one method was suggested for the 
separation of indigo from It, However effective these may have 
proved In France and Italy, with me they filled, and frUed so 
Wtiforntiy ai to render the very numerous experiments extending 
over a period of five months inworthy of further notice. Suffice 
It .to ps? that the experimental material was obtained from 
Parson Drove. Boston, Cambridge Botanic Gardens, and wild 
pla nts from Gioousunhi re. Eventually the presence of Indteo 
urns demonstrated in these plants by the simple method of Dr 
Eufcs MpHaeh, 1 who kindly Anther advised me, in a letter, to 
examine particularly the younger and expanding leaves. The 
metfcpd pobristpIn keeping the fresh leaves for twenty four hours 
trtaaetmbfphcreof ammonia, and then for a similar period in 
abiq h rte alcohol. The a mm o ni a precipitates the indigo in (he 
Ifove^whflatiw alcohol dissolve* out the chlorophyll so that by 
Citjjjfeg Ibfatioaaooe can see the exact tissues In which the Indigo 
ocean* Thart art thoee containing chlorophyll The fibre- 

aS?£K£.;£i»“S•Sf* 

* vatlel very much fn different leaves j 

fori# tpkra bmtifof blue, while others come opt of the absolute 

_ J*0. 1579, VOL. 61} 


alcohol showing only a faint trace towards the base of the leaves. 
As a rule, the younger the leaf the more indigo It contains , 
some young leaves, however, hardly contain any Old leaves 
have practiodly none in them, and become yellowish-green or 
greenish-white brittle objects after the above treatment 
The -pro cam of separating the indigo is more delicate— 
perhaps It would be more correct to say it is a process simple 
enough In Itself, but one in which certain precautions must be 
obsenred Prof Bajerinck, whose paper 41 On the formation of 
indigo from woad” 1 is summonsed In Natubk, November 16, 
1899 (p. 71), gives the following method The woad 1 ea\es are put 
into a stoppered bottle, which is then filled with hot water, in 
such a way that all the air Is expelled and the stopper put in so 
that no air babble Js allowed to remain beruetn the top of the 
water and (he lower part of the stopper The water assumes a 
pale yellowish tint—the colour of sherry—with a great fluor 
escence On the addition of a caustic alkali it darkens and 
becomes greenish. If a dilute acid be now added (be indigo 
falls as a blue precipitate. The first time this method was tried 
with Parson Drove woad its success was complete, the long 
sought for blue colour fell in abundance Prof Beijerinck tells 
me that in the month of September he obtained 09 per cent of 
pure indigo blue from plants grown in Holland. 

A considerable number of experiments have been made with 
the Parson Drove woad, the outcome of which may thus be 
summarised The elaborate precautions for excluding (be air 
are not absolutely necessary—simply pouring boiling or nearly 
boiling water on fresh woad leaves, so that they are completely 
covered, answers well enough If to the infusion thus obtained 
caustic potash, caustic soda, strong ammonia or lime watei lie 
added, the colour changes from yellowish to greenish. Any 
woollen fiibric now dipped into this alkallsed infusion will, on 
exposure to the air, pass from greenish to blue—not the dark 
blue one had expected, but a beautiful pale azure blue This 
change takes place at once If the fabric be immersed in any 
of the dilute mineral acids. The blue colour thus obtained 
cannot be called fast, as it will not withstand the action of 
alkalis or even of soap. It is very subject to variation, being 
often greenish blue, grey, or even dove colour This depends 
on the ago and quality of the woad leaves, as well as oq the 
details of manipulation In brief, the process consists in simply 
making an infurion and treating it first with a caustic alkali, 
then with an acid The following points have, however, to be 
attended to the leaves must be young, they must be fresh, the 
water must be boiling or nearly so, the infusion must not be left 
too long before the alkali is added, nor must the addition of the 
acid be too long delayed The infusion must be cold before it 
Is trotted If these precautions be not observed, instead of the 
indigo blue, that peculiar brownish black compound is formed 
which u tha M* notr of the woad experimenter 

In order to determine the quantity of Indigo in ParsoQ Drove 
woad in plants of various ages half a kilogramme of leaves, 
a8, jo, 34 and 66 days old, was found to yield respectively 1 5, 
a 4, a t, and o*6 grammes of impure indigo 
The indigo obtained from different experiments varied much 
in colour j one specimen was an exceedingly beautiful Ugh* 
blue 1 mostly, however, it was dark blue, which became when 
dry more or kss green When this, however, was powdered 
and dissolved by the aid of slaked lime and ferrous sulphate, 
it dyed cotton articles bright uidigo-Uue With regard to 
the time the leaves should be allowed to infuse, a series of 
experiments In which 30 c c. of an infusion were examined at 
the end of 30 minutes, ifa, a, 3, 6, 9, ia, aa and 48 hours, 
■bowed that ihe first 30 c.c , t e at the end of 30 minutes 
infusion, contained as much indigo as any of the others, 
while after the 6th hour the indigo-blue was replaced by the 
black-brown precipitate It is probable that the agitation of 
the veroel in pouring off the successive quantities was the cause 
of this, for I have obtained indigo-blue from infusions at the end 
of 10 or ia hours when they have not been disturbed 
May I ask if any of your readers can help me by suggesting 
the process by which the mediaeval dyers got a blue dye from 
the prepared woad ? Indigo was not introduced into Europe 
at a c o mm ercial article till the middle of the sixteenth century, 
arid even then its employment was for some considerable time 
more or Jess, prohibited by legal enactments. That woad was 
■ted in tide country long prior to this Is shown by tbe indenture 
which still between the woad merchants of Amiens and 
1 m KoriokHjks Akadaak van WtUrtahappcn t« Anwurdam, 1 OctoUr 15, 
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the citizens of Norwich, dated June ao, 1286. That the culture 
and preparation of wood was practically the tame in the time of 
Ruelllus (1536), CroUchlui (1575)1 Wedebus (1675), and Ray 
(1686) a b it is now their writings show It is probable some 
very simple process was need by the dyers In these olden times, 
as simple as that by which the bine colour can be obtained from 
the fresh plant—at any rate, less complicated than the woad 
vat Helliot describes In 1750 for dyeing with woad and indigo, 
and which is given, with variations, in encyclopedias down to 
the present time. Cmaklss B pLowurom 


CONTACT ELECTRICITY 

AT the meeting of the Physical Society, a few weeks ago, 
“ when the subject of Contact Elect nelly was under uis 
camion, the President was asked by his friendly opponents to 
commit himself to a definite interpretation of the fundamental 
equation, and to a precise statement as to what quantity he re¬ 
cognised os 14 contact potential difference ” Prof Lodge did 
not then comply with the request, hut he promised to address 
the Society upon 11 Contact Electricity " at their annual general 
meeting on February 9 It is rather a matter for regret 
that this ancient feud U bo near to amicable settlement The 
controversy has held its own for a Iiule more than a century, 
and throughout that time it has acted as a never failing stimulus 
to research in the laboratory Phybicists are now retracing the 
steps of their arguments, revising their definitions, amending 
their phrases, and llying hard 10 understand one another's 
parlance No scientific dispute can outlive such precautions. 

The case for both sides has frequently been stated Perhaps 
the best account consistent with brevity is that given in Prof 
A Gray's 44 Magnetism and Electricity," Chap, xli This, in 
common with all modern summaries of the subject, is admittedly 
derived from Prof Lodge's British Association Report of 1884. 
Those who desire to bring themselves into closer acquaintance 
with the latest developments of the argument should read the 
article on 44 Contact Flectncity,” by Mr W A Price, 
in the Electrical Review of December 29, 1899 Mr Price 
seeks to locate the dispute to the meaning of words, and chiefly 
to the word 44 potential" He explains that 44 potential" Is 
essentially a property of a position in space, and that it implies 
neither the existence nor the absence of matter near or at a 
point of which potential is predicated The exp region 
44 potential at a point" has per se no ambiguity But when 
measurements of the potential at a point are required, the 
methods employed, from their indirect character, necessitate 
certain assumptions, and the quantity is no longer free from 
ambiguity Potential is generally measured indirectly, as the 
result of an investigation of the electrical force In the neighbour 
hood of the given point The value, so obtained, involvcb 
therefore the physical qualities of the fluid medium or media 
associated with the point, and these have no place in the primary 
definition of potential There is, In fact, no experimental 
foundation for the statement that within a conducting body, not 
conveying electricity, potential has the same value at all points. 
Hence no conclusionb can properly be drawn until phydenis 
agree amongst themselves as to their cardinal definitions, and 
when this is accomplished, the controversy will have ceased 


AGRICULTURAL EDUCATION 
\A 7 E are slowly realising that success In farming depends quite 
TV as much upon scientific knowledge as upon practical 
(raining In other countries this fact has been fully appreciated 
for many yean, and elaborate provision for the interests of agn 
culture forms a prominent feature of their educational system* 
Similar provision has become a necessity for England, if we are 
to compete with them upon anything like equal terms. In 
furtherance of this object tne Agricultural Education Committee, 
of which some of the most eminent men of science and agricoitur 
ista of the day are memben, has recently issued certain definite 
propottli Foremost amongst these is a recommendation that all 
the educational work of the Board of Agriculture should, like 
that of the Science and Art Department, be transferred to the 
new Board of Education If tne confusion, overlapping and 
wasteful expenditure of public money, which have resulted from 
the multiplication of central authorities, jure to be avoided, It is 
[trial that oae authority alone should be responsible for the 
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agricultural education of the country. It would be the fra c ti on 
of this authority, aided by inspectors thoroughly fsaifltw Mb 
the needs of the agricultural cremes, and whh the conditions of 
rural life, to secure an adequate provision of the various fonts 
and degrees of instruction required by all those who are in any 
way con ce rned with the cultivation of the soil. 

Such instruction must commence with the elementary s ch oo l , 
for that is the foundation upon which the whole superstructure 
has to be built, and the Committee emphasises the Im p o rtan ce of 
differentiating the curriculum of the rural from that ol the urban 
school This change Is not advocated under the Impression that 
It will stem the tide of migration from the country districts. A 
variety of social and economic causes combine to drive men from 
the villages into the towns. At the same time, on the principle 
that 11 as a twig is bent, so will the tree incline,* it is hoped 
that if children were familiarised from their earliest yean 
with the simple facts of nature, and coooussged to tako-an In¬ 
telligent interest in them, a love of the country might be 
awakened, and the desire to remain in it certainly be strength- 
ened No suggestion of teaching agriculture or science as 
such is put forward yean ago, Prof Huxley pointed out the 
futility of attempting to teach either one or tne other In an 
elementary school A rural curriculum should include de 
mentary science lessons upon the life, growth and structure 
of plants, the habits of birds, animals and Insects, the nature 
of the soil, and air and water, and the utility of the simpler 
methods of cultivation These lesions should be illustrated 
by experiments, and be accompanied by practical work, 
appropriate to the agn cult oral character of tne locality, done 
by the pupils themselves in gardens or on plots of ground 
attached to the school They should be supplemented 
further by occasional visits to well managed farms, and valuable 
assistance might be given by circulating amongst the teachers 
and pupils leaflets, similar to the admirable 44 Nature-Study 
Leaflets" Issued by the agnculiural college in Cornell Uni 
vernty In like manner girls should receive elementary in 
*truction in cooking, domestic economy and hygiene In either 
case the child will be developing those faculties, and forming 
those habits, which enable a boy to become a skilled labourer 
or a successful fanner, and a girl to become a competent servant 
or a capable housewife To meet the difficulties of small 
schools, several parishes must combine to engage the services of 
a pen pate tic teacher There can be no doubt that in the 
grouping of tillages and schools for educational purposes the 
solution of many of the problems of rural education will 
ultimately be found to he 

As yet it is not easy to find properly qualified teachers, but 
the Committee suggests various ways In which they may be 
trained At the normal colleges in France theoretical and 
practical instruction in agriculture is provided for the studenta 
liy the departmental professors, and there does not appear 
to be any reason why students at some of the training colleges 
in England should not be almilarly taught by tbe lecturers of the 
County Councils. It should be remembered that the rural school 
doe* not require an agricultural expert, such a teacher would 
inevitably give undue prominence to one aspect of elementary 
education, and it might reasonably be objected that an attempt 
was being made to capture the schools in the interest of one 
section of ihe community only The rural teacher should have 
a general knowledge of the principles underlying tbe science of 
agriculture, and some practical knowledge of agricultural 
operations. Men so qualified will be rapidly forthcoming as 
tne demand for them becomes more general In the meantime 
existing teachers should be assisted to acquire the neoesmr) 
experience by County Council lectures, practical demonstrations 
on farms and in gardens, and courses of Instruction af agn 
cultural colleges, special fed titles liy means of scholarships nr 
bursaries should be offered to rural pupil teachers for a qoorse 
of some duration at any institution where theoretical and 
practical instruction might be bad. 

It Is necemary to insist upon the importance of the lower 
branches of agricultural education In view of tha small attention 
which has hitherto been paid to them. Tha hope of the future 
lies in our having a constant relay of pupils from the al ew an ta ry 
schools fitted to attend and profit by the more advanced Ei ta ros 
and colleges. For the majority of rural children evening 
continuation schools afford the only opportunity for fritter 
instruction, and the Committee recommends that h riuwldbe 
made part of the duty of every county organisation (ontiHe 
London aed the county boroqghs) recognised under Chn> TO 
* 
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rtf the Directory to organise each schools throughout their 
Mtyifo to receive and supplement the grants made Lw the Board 
of Education* and to supply and pay qualified teachers. The 

a notion should be in such subjects as natural history, botany, 
other sciences bearing upon agriculture and horticulture, 
beg and poultry keeping, land measuring, farm accounts, &c., 
rather than In such subjects as typewriting, commercial anth 
malic and shorthand. Between these classes and the highest 
agricultural colleges, schools should be established in every 
county, where lads from the age of thirteen to eighteen might 
obtain two yean’ thorough theoretical and practical training 
Eadi of these schools should be developed by its managers upon 
the lines most suitable to the agriculture of the district Thus 
U may be possible to organise a satisfactory system of agricul 
Ural education, but, as was well observed by M T use rand, 
Director of Agriculture in France in 1896, in his memorandum 
for rite Recess Committee 44 the agriculturists must be made 
to understand that the improvement they desire depends as 
much upon themselves as upon the Ministry, if not more so , 
that the latter must be powerless without their help t that they 
will receive succour from the State in proportion an they them 
■elves pul forth energy and labour , anid that it is only by the 
united effort of all concerned that progress can be brought 
about.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The practical teaching of physical chemistry is 
being introduced this term at the Danbeuy (Magdalen College) 
Laboratory The course of instruction will be given by Mr 
Duncan Wilton, who was recently appointed Lecturer In Che 
m stry to the College, and hai studied with Prof Ostwald 

Cambridge—T he Allen Scholarship for lesearch, worth 
9504 for one year, will this term be given for work in medicine, 
mathematics, physics and chemistry, biology and geology, or 
moral science Candidates are to be graduates of the University 
of not mure than twenty eight years of age Applications should 
be sent to the Vice Chancellor by Pebnury 20. 

The Faculty of Medicine of the University College of South 
Wales and Monmouthshire has been recognised for the purpose 
of medical study outside ihe University 

Plans and estimate* for the new botanical laboratory have 
been submitted to the Senate The cost will be over 32,000/ 
The Mathematical Board have amended in a few details their 
previous report on the Mathematical Tripos. They now pro¬ 
pose that each class in Part I. shall be arranged in two divisions, 
the names In each being in alphabetical order They think it 
important that these divisions should, so far as may be practic¬ 
able, indicate a uniform standard from year to year. The voting 
will take place 00 February 15, at a p.m 
Dr Jackson was on January 26 unanimously elected a member 
of the Council in the room of Mr.. Dale, now Principal of 
University College, Liverpool 

The present state or war has affected the University in a 
remarkable manner Not only have a considerable number of 
graduates and undergraduates volunteered for active service, but 
the Vice-Chancellor has summoned a meeting with a view to 
Applying to the Government for an increase of the establish¬ 
ment of the University Rifle Corps. The present rtrength is 
doo 1 it Is proposed toincrease this to 800, and the recruits are 
rthdy. Moreover, It Is proposed to place the Senate House at 
the disposal of the corps for a drill hall, at times when it is not 
required for University purposes. Colonel Dyke is giving a 
coureeof lectures on tactics thrice weekly 
Lord lister baa been appointed an Elector to the Chair of 
Pathology In the place of the late Sir Jqmfs Paget 
The State Medicine Syndicate have made a grant of 50/ in 
Md of a course in bacteriology, provided for camldates desiring 
to obtain the Diploma in Public Health* 

,T*1 London County Council have agreed to retain a site in 
dam Market, Stared, valued at I 4 T 77 U» for the establishment 
ofo school forUgkcr commercial education in connection with 
Jef ^IV UQhtoftJiOr LQj^QOA* 

Vs« Qttten'i SpMek. md « the new torioa of Parliament, 
ufcfe opened on Tues da y, announced that a measure would be 
Introduced In regard to education in Scot land, sad that pro. 
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posala would be made for teller enabling local authorities to 
aid secondary and technical education in England and Wales. 

The following officera were elected at the annual meeting of 
the Association of Technical Institutions, held in the Mercers' 
Hall, London, on Wednesday, January 24 —President; Sir 
Swire Smith j vice presidents. Lord Spencer, Sir Bernard 
Sarauelsoo, Bart , Mr H llubhouse, M P , Mr W Mather, 
treasurer, Mr K F Martmeau (Birmingham), honorary 
secretary, Prof J Wertheimer (Bristol) 

In order to meet increasing demands for space, and to keep 
pace with modern requirements, the Council of King’s College 
have been obliged to undertake very eitensive additions to and 
improvement* in the departments of physiology, bacteriology, 
anatomy, botany, geology, public health, architecture, and 
applied mechanics For these purposes, and for the resulting 
equipments and adaptations, an expendnure of not leu than 
10,000/ has to be met immediately The object in view is 
specially commended to fnends of the college and of science by 
Lord Salisbury and by Lord Lister Mr Balfour, M P , will 
preside at a special festival dinner in aid of the fund, to be held 
at the Hall of Lincoln's Inn on Wednesday, February 14. AH 
contributions promised before or at the dinner will be placed on 
the chairman's list and announced at the festival Contributions 
may be sent to the Hon. W F D Smith, M P , treasurer, al 
King's College 

Mu. W P IlARTiItt, of Aintrcc, Liverpool, has added to* 
his many donations to Universny College, Liverpool, the 
munificent gift of a completely furnished Botanical Institute 
The building, which has been carelully designed to meet fill the 
requirements of modern teaching and research, will be built of* 
Ruabon brick with sandstone dressings, on land specially 
purchased for it by Mr Hartley, and situated close to the 
new chemical laboratories. The building, the architect of 
which is Mr F W Dixon, of Manchester, will consist of three 
main floors containing the Museum, Lecture Theatre and Junior 
laboratory Two meuamnes and lop floor will provide space 
for senior and research laboratories, library, experimental 
physiology laboratory, herbarium and private rooms. The 
basement will contain store rooms, healing chamfers, lavatories, 
&c It is expected that the new laboratories will be ready foe 
occupation early in 1901 

The first report of the Liverpool School of Tropical Diseases 
has been issued The school was formally opened lust April, 
with Major Ross as the lecturer in tropical diseases, and thuugli.* 
much time has had to be devoted to organising courses of s'udy* 
and arranging the material available for research, an abundance 
of other work has been done The most important result, how¬ 
ever, achieved by the school, was the despatch of an expedition 
to West Africa to investigate (he prevalence there of tropical 
malaria and other diseases. The expedition, which starred at 
the end of luly and returned in October, chose Siena Leone *b 
the field of their labours, owing to its proximity to Liverpool, 
the time at their disposal being short The results of the ex 
peditlon have been in the highest degree satisfactory, and a 
report on its labours is now in course of preparation, and will* 
shortly be issued The expedition brought back a considerable 
amount of very valuable material for teaching purposes, more 
especially a unique collection of malaria infected mosquitoes^ 
which have proved exceedingly useful for demonstration pur 
poses. Full recognition by the Government has not yet been 
extended to the school, and until that recognition is given, the 
class of students most desired, namely, medical officers about io 
enter into the service of the Government in tropical colonics, 
will not be attracted It »confidently expected, however, that 
foil recognition will shortly- be given, and that the medical 
office™ in question will be allowed the option of undergoing 
their course of instruction In tropical medicine at Liverpool 

A deputation of the Agricultural Education Committee 
waited upon the Duke of Devonshire at the Education Depart¬ 
ment on Friday last, to urge the adoption of certain educational 
reforms on the lines of a aeries of resolutions which were adopted 
a short time ago by the executive of the Committee Among 
other reforms, the .raoluiions suggested that in view of the 
importance of concentrating the control of agricultural and rami 
education in the hands of one Government department, the 
educational work of the Board of Agriculture ihould be trans¬ 
ferred to the new Board of Education 1 that the staff of the new 
board should include an adequate number of Inspectors well 
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acquainted with the needs of the agricultural classes and the 
conditions of country life, and that the inspectors should be 
instructed to ice that the cornea la of rural schools are differ 
enlisted from those of urban schools. It was also recommended 
that in rural elementary schools there should be a continuous 
coarse of rural instruction, beginning in the tower standards with 
object lemons and continued In the upper standards with Lessooi 
In natural history and elementary science bearing on agriculture 
and rural life. With regard to training, it was suggested that 
provision should be made at certain of the teachers' training 
colleges for giving practical as well as theoretical instruction in 
agriculture and horticulture to those students who desired it 
With regard to higher agricultural instruction and evening con 
tinuation schools it was recommended that the Board of Educa 
tion should encourage those county authorities which have not 
yet done so to provide or to contribute to school and expen 
mental farm* and should inspect and report annually on such 
farms, that in rural evening schools instruction should be given 
in inch subjects as natural history, botany, and other science* 
liearing on agriculture, horticulture, bee and poultry keeping, 
land measuring, farm accounts, and so on, rather than in such 
subjects as typewriting, commercial arithmetic, and shorthand 
The Duke of Devonshire expressed himself m sympathy with 
the desire of the Committee to give a more useful and practical 
character to elementary education in rural districts, and men 
cloned certain steps which the Education Department has taken 
in furtherance of this object. Full consideration was promised 
to the various suggestions put forward by the Agricultural 
Education Committee. The subject 11 dealt with m an article 
on p. 33s 


SOCIETIES AND ACADEMIES . 

London 

Physical Society, January 26.—Prof Lodge, F R.S , 
President, in the chair —A paper by Prof Ayrton and Mr 
Mather, on some developments in the use of Price's guard wire 
m insulator te*ts, was read by Prof Ayrton For insulation 
tests made by the direct deflection method the guard wire pro¬ 
perly applied affords complete protection against surface leakage 
when the ends of the cable tested are near the galvanometer, so 
that it is possible to have the wire connecting the conductor of 
the cable with the galvanometer terminal “air insulated ” A 
difficulty, however, arises when the ends of the cable are at a 
considerable distance from the testing Instrument, this may 
render air insulation Impossible The authors have overcome 
thfs difficulty by applying a guard wire along the entire length 
oT the lead. Thu u done by using a concentric wire to connect 
the cable and galvanometer, the inner of the concentric being 
used as the lead and the outer as the guard wire The principle 
can also be applied to determine whether a defective piece of 
cable is bad throughout or bad owing to one or more isolated 
faults. In this case the cable is placed in two water tanks, one 
of which is earthed, and the other fairly well insulated By a 
suitable arrangement of the guard wire it is then easy to deter 
mine the resistance of the wire In the earthed tank, so that by 
aitermg the length of this wire the character of the insulation 
can b« determined throughout the whole length of the cable In 
referring to home of the earliest experiments with the guard 
wire made by Mr Appleyard in 1895, Ayrton pointed oat 
that the principle had not been applied completely, and 
that at one point there was a chance of leakage Mr Campbell 
mid that the-- - - -*- ,J L - 


ity of having a concentric could be obviated 
by rim ply hanging the lead from the guard wire by short 
lengths of material of fair insulation Mr Appleyard mid 
that he qaite agreed with Prof. Ayrton that the guard wire 
ought in general to be applied at both ends of all leads. pro¬ 
vided that both ends could be got at. The reason it was 
ued at one end only In the experiments on dielectrics 
made in 1895 was that the far end of the lead was carried into 
the condenser boa, which was su bmerg ed In water in the 
temperataxa tank. Special precautions wen taken to ensure 
good bsuktion of the submerged end of the lead, and terns 
mowed that the leakage then was niL As the end of the win 
oould not be got at, no guard win could be applied Mr. 
Appleyard congratulated the authors upon tbs use of a ©on- 
cmrtrie cable for a lend, and pointed out that such a I md was 
sufficient for all the routine testa on con; the inner and outer 
ccndaeton could be used for the purpose of taking the “copper” 
Mr Price expres s ed bis interest m the develop- 
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ments of hb principle which bed been made by the au*haf 4 — 
Mr Appleyaid then read a papmon a feafetert forMMMflpd 
other cable-core This method imahles the futtt fo be few 
without the removal of braiding or tape. The ©ore Jp wotesp 
on two Insulated drums or tanks, the intermediate piece of cable 
being about ten feet long One end of the con is tuft foe, fbn 
other is conne ct ed to earth through a galvanometer pm a 
battery A guard win is connected firm seme point between 
the galvanometer and the battery to soma point of the bninqf 
on the win between the drums. A wet ckHh, co n ne cte d to an 
earth win, is laid on one or other of the drums, oviy tjit,, 
braiding The galvanometer deflection is noted. The earth* 
wire ii then changed over to the second drum, aad | the cotrjh 
spending deflection is observed A comperisdp <of these 
deflections at once indicates upon which drum the fruit H«Si 
With the galvanometer still deflected, the con may be run 
through a suitable contact brush or sponge attached to the guard 
wire. The instant the fault passes under the guard win contact, 
the deflection fells and the feult Is located The paper gives 
the theory of the method, and indicates bow to apply It (1) to 
localising 11 distributed " faults; (2) to several faults (n a ringte 
cable , and (3) to the case of a single fault One advantage of 
the method is that at the critical moment, when the muk 
passes under the guard win, the galvanometer is shot? 
circuited through the feult, and thus completely protected.— 
A paper on reflection and transmission of electric waves along 
wires, by Dr E Barton and Mr L, Lownds, was read by Dr 
Barton The waves used were produced by means of an in¬ 
duction coil and an oscillator, and travelled along wires 13 cm. 
diameter, 8 cm*, apart, and 166 metres long. The ends of the 
wires iqere connected by graphite markings on grated glass, so 
that any wave trains which reached the ends were at oace 
absorbed Three circular parallel plate condensers were need, 
of 15, 9 and 5 cms. radius respectively The plates were in pH 
cases separated by ait, and were placed t cm apart. The 
needle of the electrometer connecting the wires was uncharged, 
bo that it was always attracted by the charged plates. The 
positions of the condenser and electrometer could oe varied so 
as to study either the reflected or the transmitted waves. The 
electrometer produced a negligible disturbance, as it reflected 
only 0*04 per cent of the energy incident upon it The authors 
have attacked the problem mathematically, using the relations 
of Heaviside, and have obtained expressions for the reflected 
and transmitted systems. These expressions consist of two 
terms, one of which fe comparatively unimportant. From the 
other term certain values have been calculated A superior 
limit has then been given to the other term, and the values 
already obtained have been subjected to a correction on this 
account By a suitable arrangement of the condenser and 
electrometer these calculated values have been experimentally 
determined, and are In close agreement with the theoretical 
numbers, felling in many cases between the results derived 
from the approximate and the corrected theories. The authors 
have also im«siJ§atod the stationary wave system p roduc e d 
by interference when the electrometer Is placed ctoee to the 
condenser, and between the condenser and the oedtiator. Hie 
chairman said that the experiments afforded a satisfactory 
verification of Heaviside's theory —A paper on the fr equ en cy 
of transverse vibrations of a stretched India-rubber oord, by 
Mr T J Baker, was taken as read. In this paper Mr Baker 
has investigated the frequency of the note given oat by ap 
india-rubber cord of square section when subjected to different 
tensions. The relation between length and tendon is linear 
over a considerable rang*. The curve conne ct in g length with 
frequency ritows that while the card was doubting Us length 
the pllcn was rising rapidly, but that further enanrion was 
practically without effect. Since the relation betwean length 
2 nd tension Is linear, while the sectional area Is decreasing, U 
follows that the value of Young*a moduMs mast be chanmff^ 
The author has shown that the wine of Young's nodstok 
proportional to the square of the stretched length of the oord. 
Using this feet, the frequency of the note gtven out by a stretched 
india-rubber oord is shown to b* proportio na l to a quantify 
which variesverjr itightlv with taoesee in length of theetod, 
and hence thi vurfetionta elasticity fegWco as the owes oftito' 
constancy of the uott-*-Nc Apptsyaru exhibited some nkuto 
produced inside incandescent lamps by the a p pifasti o eTy 
voltages much above tboee for yhtoh the tope were dpriffsafl, 
and He consequent deffapation of the flhmeuti —Thcametteg. 
than adjourned entil February 9, 
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Ul Mmfa&tjipmrt i8.-rProt Thorpe, President, 
air.*—Tbs mkmim ptpcn were w •—Note on 
mlogra wpwndMy J> SWtu dud E. E> Skmon 
MoMt Of the n it ro gen hydrides end of hydroxy) 
r S. C, Swanr, The author bee mede series of 
on the eleomyeb <tf solutions of ammonia, bydr 
hydfhxytamlne, end of their salts j attempts to 
nitrogen by ele ct ro ly s in g eolations of eco- 


lefetioubip between the constitution of some substances 
r fluorescence which they exhibit, by J T Hewitt — 
Of taring nitric add on w-dibromooamphor, by A. Lap- 
d E- M. Chapman. The oxidation of a-dibcomo- 
‘ ‘Is oamphoronk and homooampboronlc adds, 
pbor. dibromocamphoUdid, a mbetance of the 
Mjafti rad a lactone which yields a crystalline 
Km on hydrolysis with potash —Note on Vol 
for the assay of silver bull km, br T K, Rose 
is to be observed in using Volhavd’s method are 
and Abe limit of acmrart is pat at o i per iooo.— 
r«Sttsttosted hydioxytrin*oles,.by G. Young and E. Witham 
the anthem have prepared a number of hydroxytriacolet, using 
the reactions represented by the following equations i—*- 

CHRt N NH CO Nl^+OsnCR^ \C OH + H^O 

and 

/NH Nv « 

R-CHO+NH^CON NC 0 NH,=CR/ ^C,OH 
+ NH,+CO r 

—Note on die use of a mixture of dry silver oxide and alkyl 
haUdea as an alkylating agent, by 6. D Lander Alkyne 
derivatives of menthol, bensoin, benaanride and ethyllc aeeto- 
are obtained by the action of dry silver oxide and alkyl 


Entomological Society, Tannery 17 —Annual meeting — 
Mr G H. Vet rail. President, In the chair —It was announced 
that the following had been elected as officers and council for 
(000-1901 s President, Mr G H VerraU, treasurer, Mr R. 
McLachUn, F.R.S. j secretary, Mr C. J Gahan ; librarian, 
Mr. G, C Champion \ and as other members of the council 
Mr CG Barrett, Dr T A, Chapman, Messrs. W L. Distant, 
H St J K. Donuthorpe, F D Godman, D CL, F RS H 
A. H.' /ones; R. W. Lioyd, the Hon Walter Rothschild, and 
Ifemrs. £. Saunders and C O Waterhouse The election to 
fill a vacancy on the council and one In the office of secretary, 
erfnaed by the resignation of Mr. T. J Walker, R.N , was ad¬ 
journed to March 7 —The President delivered an address in 
which he r eviewed the advantages and disadvantages under 
which entomologists and other men of science now labour as 
compared with the conditions existing at the beginning of the 
centaty. He called attention to certain abuses prevalent, 
instancing, among others, the „hasty and ill-digested nature of 
much of the work now puhliahed, the result, as he believed, of 
the faculties that are given for publication Having referred 
also to the vast Increase In the number and variety of the 
publications which a student must consult In order to be folly 
acquainted with the work being done In his special branch of 
study, Mr VerraU proceeded to suggest that there should be 
an international agreement for the purpose not only of restricting 
the namber of the pu blicatio ns to be recognised, but of cxer- 
citing some control over their contents, In order that worthless 
papers might be excluded In conclusion, he briefly summarised 

the reforms which he considered mom essential to be effected at 
the beginning of the new century 

g eol ogical Society, January 23—Dr. Albert Gtmther, 
FJL&,V3oe-President, In the chair —Mr. Sclater exhibited a 
pho to graph of a young example of the Rocky Mountain goat 
i & +U tt r*s mmtam u). It was stated that the animal had been 
oap ft» td near Field, British Colarabla, in June last, and had 
nm in captivity ever since. Mr. Sclater also exhibited a col* 
lection efoMnfbrmcd by itr Alfred Sham, C.B., during an 
Speatjleo to* Fort Jameson in Northern Rhodesia. The coL 
Jeatiegeoubtedof 13? specimen*, which had been referred to 
41 apeebfc—Mr. A. smith Woodward gave an aecoent of a 
'ttriee of remains of Gryp*tk*ri*M and asrariatsd mammals 
MS'#* cavern near Last Hope Inlet, Patagonia, exhibited by 
(Dr' F. P. Moreno. The specimens had ben collected for the 
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La Plata Museum by Dr R Hauthal, and had already* been 
described In a memoir by Drs. Hauthal, Santiago Roto,* and 
Tiehmann Nksche. Mr. Woodward recorded some additional 
observations. He conformed the reference of the so-called 
Nmmybdmi to GryptfAsrium, and agreed with the previo us 
authors that the fragments of bones and skin bad been left In 
their present state by mem The associated mammalian remains 
were m tire same condition of pr ese rvation, and were referable 
to a huge species of Filis % OncA$pptdium t and a 

huge rodent, all of the extinct Pampcan fauna. Remains' of 
existing mammals were also found In the same cave, but appa 
rentiy in another stratum —Prof. E. B. Pool ton, F R.S., com* 
animated a report, drawn up by various specialists, on the 
Insects and Arachnids collected in 1895 and by Mr C. V A, 

Peel in Somaliland It contained annotated lists of the sped 
mens contained in the collection and descriptions of several new 
species.—Mr W, E. de Winton read a paper on an interesting 
collection of mammals made by Lord Lovat in Southern 
Abyssinia while accompanying Mr Weld Blundell's expedition 
from Berbera to Khartoum in the beginning of last year 
Several of the antelopes were if particular interest the 
“Beira" {Dtrcptragut m&uUtfs), hitherto only known from a 
few isolated hills m Somaliland, was found tor be very plentiful 
on the banks of the Blue Nile above Roeeirea 
Paris. 

Academy of 8dences, January 22 — M. Maurice Lfry in 
the chair — M Grandktier announced to the Academy the ku<* 
it had sustained by the death of M Alexis de Tillo, qorre 
spondant for the section of geography and navigation —Pre¬ 
sentation of the first publications of the Observatories of Potsdam 
and Paris relating to the photographic chart of the sky, by M 
Loewy Two sets of negatives nave been taken, one with a 
long exposure, sufficient to lake in stars of the 14th magnitude 3 
the other with shorter exposure, so as to exclude stars of a 
higher magnitude than the nth —M. Zcuthen was elected a 
corre s pondent for the section of geometry in the place of the 
late M. Sophus Lie \ and M Peron, a correspondaat for the 
section of mineralogy. In tfse place of the late M Matheron.— 
Note on the works of Lavoisier, by M de Vlncenm. A repro¬ 
duction of a letter of Lavoisier, not previously published, dated 
January 6, 1793, to Mr Robert Kerr, the English translator 
of his Tnult iUmmimtrt ds Ckimtt —Observations on the 
subject of the preceding note, by M BertheloL No 
trace can be found m the archives of the Academy 
of the new and enlarged edition of the 7 V*£U tUmmtairt referred 
to by Lavoisier in the above letter as being in preparation -r- 
On isothermal surfaces, by M C Gukhard —On the degree 
of generality of any differentia! system whatever, by M 
Rtouier —On the measurement of capacity In a heterogeneous 
medium, by M A. A. Petrovsky An analysis of the method 
suggested by Borgtounn and Petrovsky, in which alternating 
currents are used It is shown that a complete compenmtign can 
only be obtained in the cases where the compensated system Is 
either a conductor or an insulator In general, the magnitude of 
the capacity as measured will be a function of the number of 
oscillations of the alternating current—On the liquefaction of 
gaseous mixtures, by M F. Caubet A pressure-temperature 
diagram is given mowing the results of experiments on ten 
mixtures of carbon dioxide and methyl chloride. The 

results complete those already published by Prof Kuenen 
—On a phenomenon anting from the use of mphase 
currents In radiography, by M Delfrimer The 

author shows that by the use of the method suggested 
by him in a previous paper, using tnphase currents, the 
Crookes 1 tubes will work equally well when the anode of the 
tube Is connected to either pole of the induction coil The 
dmtructive ef fec ts upon the bubs of a changing over of polanty, 
which occur with direct currents, are avoided if triphase currents 
are employed —Transformation of the photographic image of 
a negative into a lamellar state, and colour phenomena derived 
from this, by M. A. Fnllat A negative is carefully clean e d 
and dried and then exposed to the vapours of nitric sod, which 
dimdves the precipitated silver, and causes the disappearance^ 
the Image. The plate is now placed m an atmosphere of moist 
sulphuretted hydrogen, when the silver is repradpitated In a 
lamellar odhioc. anti the image which reappear* is vividly 
coloured. There is, howev er , no relation between the true 
colours of the objects and the colours so produced, although 
by varying the time of exposure to the sulphuretted 
h ydrog en some control Is obtainable over the colours.—pn 
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♦he metallic borates, by M L Ouvrard Since the only 
definite borate of the composition B(OR) a is the magnesium 
bprate of Ebdmann, attempts were made to prepare other 
borates of a similar constitution Cadmium borate, CdiOO|)* 
can be prepared in a pure state by heating together in a platinum 
crucible potassium and hydrogen fluoride, ICHf"* with bone 
inhydnde, and then adding cadmium oxide —On a new method 
for determining aluminium, by M Alfred Stock The method 
j roposed depends upon the setting free of iodine and precipita 
non of alumina from its salts by a mixture of potassium iodide 
wd todate The reaction is not complete unless some sodium 
thiosulphate Is added, and the solution heated The aluminium 
hydrate thus thrown out is in a much denser form than when 
precipitated by ammonia and is easily washed and dried —On 
the fauna of the Auvergne, by MM C Bruyant and A Eusebio 
—On the seminal teguments of some species of the gei m im 
by M Camille Brunotte —On the ge ilogy of Southern 
China, by M I eel ire The geological expedition to Southern 
China occupied from December 1897 to July 1899 and n-nilted in 
filling up the gap in the geology of the country between Indo 
China and Central Asm —On some fossil plants of Southern 
China by M R Zeiller A study of the carboniferous f mils 
collected by M Lecl£re in the expediti >n mentioned m the pre 
vious paper —On the structure of the southern portion of the 
rone of the Bnanyonnau by M W Kilmn On a new 
Miocene rodent by M Cl Goillard The new rodent which 
was found in the Miocene strata of Gnve Saint Alban on 
account of its peculiar dentition cannot be regarded as belong 
ing to any known genus The molars have some resemblance 
to those Brackyuromys BetnUontnsts now existing in Mada 
gascar, and recall also the dentition of the living species 
Fkckytrytttx mnn*cfe*s and Xkitvmys r tstUus The name 
proposed for the fossil is Anomalomy s Gandiyi —On a crystal 
luea fibrin by M L Maillard A1 hough admitting the accu 
racy of the observations of M DserxLOwski as to the existence 
ofcrystals of calcium pa Imitate in the deposit from Renle serum 
the author still is of opinion that there is also a quasi crystalline 
albuminoid material present —The increase of yeasts without 
fermentation, in the presence of a limited auantity of air by M 
A RosentUeh! In tne experiments described the reproduction 
of the yeast without fermentation would appear to tie caused by 
the presence of tannin or of some s rmlar subatanct capable of 
being coagulated by gelatine —On the nature of the propaga 
lion of a nervous influx by M G Weiss The experiments 
madebylbe author upon the effect of temperature upon the 
velocity of a nerve impulse are not in agreement with those of 
Helmholts since the velocity would appear to be ^dependent 
of the temperature, and hence is not so intimately related to a 
chemical cnange as is muscular contractu n —New method for 
measuring the thermal sensibility by MM Ed Toulouse and 
W Vaschtde To eliminate the disturbing effects of contact 
sensations the authors use drops of water heated to known tern 

E ratures, and weighing only o 1 gram which are allowed to 
1 on to the skin from a height of 1 cm —Action of a con 
tlnuous current upon the respiration of muscle, by M Th 
Gutllos —On the solar halo ol January li, 1900, by M 1 Abb* 
Mate 

DIARY OP SOCIETIES 

THURSDAY hnuAir i 

Royal Society at 4 30 A Cm* of M toocfaromatic VUwn 8ir W 
Aboay fr R S —'Tbarmml Radiation in Ab otute Messnr* Dr 
Bottom lay t R S and Dr BaStiic Elactncal Coodoctmty in Gaaos 
travarsad by Cathode Kay* Dr McLnmaa — Bastardies on Modem 
Explosives W Mac rub and A R tat on —On the 1 flnaoca of tl • 
Tmpmiun of I tqt id Air on Bhctrna Dr A Macfadym 
iRoval Institution rii -lhi SaMnof Pr miun Mao Dr W H R 
Riven 

«Lr unban Society at 8 —On Botanic Nananclatnra C B Clark* 
IRS —On tlw Zoolo* cal Result of an Kxpaditiou to Mount Roraima 
in Bntlah Guiana turner!akan by Memre F V McConnal! and J J 
Quakb Prof E Ray Lankestar J* R S 
Chemical Society at B -Tha Qdonn* Denvahvaa of Pyndin* 
Fait V Syitthsus of sa DwMoropyndm* Con titnuon of Cftracfnk 
Acad W J Ball and F W Dootvon—Tbe Formatiou of Hatnocjclic 
Com p o unds S Rahims in and H fe. BtapUtoo —Tha Sosa Configure 
bon of Qoadrhraktt Sulphur Dtnvatnra Math) I Ethyl Tbatina Daxtro* 
csEmborMtplwsaia, and ni pt [i fiiilp ^ " rt,t * W J Popa 

and S J Paarhey —Mltrocaraphaaa M OFornar 
UmtoeiuSociety. at B —Rfoifan Rayaln Dboasasof UwCbaat Dr 
Hafk WUabaai —Mr A Battings btowart viU show a small Egyptian 
Mummy and Skiagrams of tha sama 

fiRfDA K FkMuabv a 

Royal Institution ai« - wwlm Takgnphy O Maraonl 
Okolooists AtsocuVfON, at 7 jo—Tha PtWidaet J J H TwU 
FRS willdsUvargg Udram ou th* Natural Hmory of Phosphatie 

NO I57O, VOX. 6l] 


HOBDAY Fimvait s . ; 

Socirrf or Aits at I -*Tha Natera and YM4 of KetlUfc 

ktru OseSS^NwuS&irv^ai IjopA^fhiM of She fkp 


^ TUBS DAY, FaiBPAb y 6, 

RoTALluBTiTUTtoN ai i —Structur* and CIssMlrstian of Fbtei Prof 
B RayLaakastor FRS 

Zooloowal hociarv at S jo — Not** ou tha Trsutahabonshf 
South Afnoan Lapidoptara Cdbsd J M Fewest* —On MemMS 
obtalnad in Sooth Waatam Arabia I y JfMML Penuvml end ImMLI 
OklA* Id Thorn an —On a Small CoU ect ton of Dfc ap od CnMsawUQVa 
FrOahWaiars In North Bornao L A BorradaUa 

Institution or t im Knoineess at •— Moving Loads on Railway 
Uodarbndfta W B Farr —Note oa tha Floor fl yta m of ffhfdw 
Bndgas C h Findlay 

WEDNESDAY Feseuarv j ^ 

Gbolooical Society at 8 — Bala I ala and tha SmrSyfbmofMArth 
Wa *a Hi lip f aka — Foramhufara from an Uppar CuSMhSan fforiaBn 
In tha Malvar • Frederick Chapman 

Society or Public Analysts at • —hot* on tha Eppsuilnti of OWc 
Acid from otbar Fatty Acids Dr J Lawkowttach —AnaJyaa of a 
Sample of Truck and 01 a Sampta of So callad O oldaQ Syrup * 

C l Maubaws aod A Hyda Parkar — I h* Datarainatlon of Canon 
and bulphur in Staal Bart ram Blount —Now oa Soar Milk n Droop 
Kickmon 1 and J D P Harrison —Button from various Comma cam 
pared C Estcouxt 

fNUR&DAY Frueuauv 8 

Royal Society at * y» —Prv kmb U Pmpcr* 1 ho Spectrum of « Aumlm 
b r N Lockyer KCB FRS andA Fowler On ElactHeal Kubota 
du* to kvaporauoo of Sodium in Air and otbar Gaaaa W C* 
Handerson 

Royal Institution at j —Modern Astronomy Prof H H Turutr 
FRS 

Chemical Socibty, at I jo —V ci r Mater Mnronal Loctnra Prof 
1 £ Thorp* FRS 

Society op Am s (Imp* tal Institute), ai 4 jo —1 he Projects of Railway 
Communication with I ndla J M Maclean 

Mathumatical bociETY at I —A Formula in the Theory of tha Tbata 
Y onctione Prof A C Duton —Some Ekmao ary Dutnbutloas at 
Street in 1 hrea Dinwustotw J H Michel! 

Instii jTi n op Ulmctbical Enoinbebs at • —The Standard! atlon of 
Elcctncal Englnaenog Plant R P Sellon 

tRIDA Y Fei xuaby p 

Royal Institi tion at q — Sjrmbtosu and oymUottc FermaEtation 
Prof J Reynolds Grean 

R YALAsraoNOMiCAL Society at j—Annivcnai) Mauling 

Physical SOCIETY at j —Annua) General Meeting —Address by ll * 
President Prof O J Lodge 8 R S 

Institution of Civil Engineer* ai 8 - Underground Sources of Water 
Snpi 1> U E Lloyd Devi** 


CONTENTS. 

A Year of Biology By J A T *!t • 

An Anthmetical MiaecUany^ By Q B M . 
Missionary Anthropology « 

Telephotography By W J 8 L 
New Dau for the Study of Variation By F A D 
Our Book Shelf — 

Elmer A Koelhker » Handbuch der Gewebelebre 
des Menachen 

Keane The Evolution of Geography — H R M 
Hainson 1 Pint Steps m Leith Knowledge being 
an Introduction to Fhysiogrgphy (Section I) 
BerghoU * Die Orkane des 1 Fernen Ostens — H 
Cop pock 1 Volumetric Analysis 
Letters to the Editor — 

The University of London Election —Rev Dr A 
Irving 

Floating Stones.— Cecil Carua-Wilson, R C T 
Evans 

The Oermao Antarctic Expedition By Prof ENch 
von Drygalekl , 

The Van t Hoff Celebration at Rotterdam {Wtik 
Portrait) By Dr H M Dawion , 

Three New Bwd Books UtiusirWmi ) JBy R L 
The London University Election • 1 
Professor D E Hughes P R 9 
Notes 

Our Astronomical Column — 

Astronomical Occurrences ui February 
United States Naval Observatory , , 

On the Blue Colour in Woad By Dr Charles 
B Plowright , 

Contact Blactrieity 4 ^ 

Agricultural Education . . ♦ ^ 

UniveraKy and Educational Intottigetice , w » 
Societies and Academies . . , i «w . 

Diary of oodetJes , 


% * 



NA TURE 


gtatfWDAV, FEBRUARY 8, 1900 


tqARADA V AND SCHiiNBEIN 
Tk$ r t'm* °f ^^raday Schonim% 1836-1862, 
ttfmfWkis, Comments and Rtfsnnctr to Conttm • 
p Q Tpt y 4 Utcrt Edited by Georg W A. Kahlbaum 
**4 JU ncis V Darbi«hlra, Pp* xvi + 376 With 
two fret tisptece portrait (B&le Ben no Schwabe 

UMdji William* and Norgate, 1899 ) 

fi 00 rrespondence which hat pasted between the 
gre^ pioneers of modern science must always be 
of interest to the present generation of workers The 
interest i* Enhanced for us in the present case through 
the circumstance that one of the correspondents was oar 
eminent OP un tryman, Michael Faraday The custom 
which ha* grown up of late years of allowing our 
illustrious dead to speak for themselves through their 
own letted ip in every way a good one—particularly 
when the correspondence enables us to trace the history 
and follow the development of discoveries which have 
now become incorporated in the general stock of 
scientific knowledge. There is a living reality about a 
man's description of his own work, which inspires the 
reader to a degree quite incapable of being produced by 
any |*td test-book statement or formal lecture-room 
utterance. Such correspondence is even as valuable in 
some cases as the original memoirs in which the final 
results are set forth, because we are enabled fa follow 
the actual working out of the various lines of thought, 
and to stand at the elbow of the investigator as he gropes 
his way toward* the truth* which he finally gives to the 
world. 

The* present volume contain* 15$ letters, of which 
eighty one fire by Scbdnbem , the whole correspondence 
covers a peribd*f over a quarter of a century Some of 
Faraday’s letters have been published in Bence Jones’s 
life of that philosopher, but the majority have bever been 
made public before. Much of Schttnbetn’s correspond¬ 
ence also has been published, because Faraday was 
in the habit of communicating to the Philosophical 
Magasim results of scientific importance announced by 
Schttnbein in his letters But the value of the present 
work is in no way impaired by this circumstance, because 
we have now the whole correspondence brought together 
chrooologicaUy, the letters being left intact as originally 
written, and made more valuable by a most complete 
senes of explanatory notes giving references to the 
papers alluded to, as well as short biographical notices 
of people ipenttoned in the correspondence The care 
and tropble which has been bestowed upon this most 
esseatftl adjunct to a set of letters containing references 
to nfoihohrs which for us represent the scientific litera¬ 
ture of 0 former generation, has thus resulted tn a dis¬ 
tinct contribution to the history of science, and the 
editor* fatt bud all workers m the domains of physics 
and cfcqpittry under a debt of obligation 
Tint jpttnan side of Faraday’s nature has been so 
thoroughly dealt with byhts biographers, Bence Jones, 
TyqpfU* and Gladstone, and, more recently, by S P. 
Thompson, that very Tittle new light is thrown upon his 
character by these letters It is painful to be reminded 
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so frequently of his failure of memory, and of his bad 
health leading to periodical removals from London and 
temporary cessation from all work. As in the case of 
another of our illustrious countrymen, Charles Darwin, 
one can only marvel at the magnitude of the labours 
achieved under such disadvantageous conditions. 

On comparing the letters of the two correspondent*^ 
it will be found that from the social point of view both 
f araday and Schttnbein are equally communicative, but 
while the Swabian chemist give* hi* scientific thoughts 
and results in such fulness that they are in many caseb 
LApable of being published as written, Faraday, on the 
other hand, docs not give much detailed information 
about his work, but only alludes incidentally to his dis¬ 
coveries when these appear to him to be of sufficient 
interest to mention to his correspondent 

We are thus enabled to follow Schonbem’s work tn a 
\ery systematic manner, and the development of the 
leading discoveries with which his name will always be 
associated can be traced from year to year as he unfolds 
them to the English philosopher Speaking generally, 
it may be said that the three main lines of work which 
engaged his attention were the u passive ” state of iron, 
ozone and hydrogen peroxide^ and gun-cotton Inci¬ 
dentally, many interesting side issues are raised, and 
passages can be gleaned here and there from his letters 
which show the wide grasp of, and philosophical insight 
into, the principles raised by his experimental skill The 
first communication refers to “passive” iron (1836), and 
this subject is brought forward again and agsjn for over 
six years The explanation of the phenomenon was 
obscure to its discoverer, and led to his bringing the 
subject under the notice pf Faraday and other contem¬ 
porary men of science Even if Scbttnbein did not find 
the true explanation, there can be no doubt that his work 
in this field had a great influence m directing his thoughts 
towards the action of the voltaic current and electrolysis 
in general, as he frequently refers 40 his speculations on 
these subjects With regard to the explanation it may 
be said, as Kahlbaum points out in the introduction — 

u Even at the present day we have not succeeded >n 
gaming clear insight into the cause from which this 
phenomenon proceeds ” 

1 

The first reference to ozone 1* contained in a long 
letter dated April 4, 1840, in which Schttnbein tells 
Faraday — 

“ The phosphorus smell which is developed when elec¬ 
tricity (flo speak the profane language) is passing from 
the points of a conductor into air, or when lightning 
happens to fall upon some terrestrial object, or when 
water is electrolysed, has been engaging my attention 
the last couple of years, and induced me to make many 
attempts at clearing up that mysterious phenomenon 
Though baffled for a long time, at last, I tnink, I have 
succeeded so far as to have got the cm which will (pad 
to the discovery of the true cause of the smell in 
question * 

This letter was communicated to the Royal Society on 
May 7, and an abstract published in the Philosophical 
Afagaslno. From that time ozone is frequently referred 
to, and the vicissitudes through which the new “ odor¬ 
iferous principle ” passed can be followed with interest 
throughout the correspondence At one period Schttn- 
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b«in thought that it was a derivative of nitrogen, vis. 
that the latter was "a compound consisting of ozone 
end hydrogen* (letter of April 19, 1844). In ifls^he 
tells Faraday that the nature of ozone appeared to have 
been settled in Bunsen's laboratory 44 that there is one 
sort of ozone containing nothing but oxygen, and another 
that contains some hydrogen " (p 213) By 1854 he had 
folly recognised that oxygen could exist in two different 
stakes, md this leads him to some further speculations 
on electrolysis, thermolysis and photolysis, which are 
well worthy of consideration even at the present time. 

Students of the history of chemistry are, of course, 
familiar with all the points raised in the course of 
Schtabein’s labours on ozone ; but the personal recital 
of the discoverer's views, hopes, experimental results, 
and his refutation of the criticisms of other chemists 
will be found most instructive reading He unbosoms 
himself freely to Faraday, m whom he found that sym¬ 
pathetic spint which is so powerful an aid to scientific 
progress when exercised between co-workers whose 
gitetnes# of mind and disposition exalts them above the 
level of aU professional rivalry or petty jealousy 
, The discovery of gun-cotton is heralded in 1846, when 
nitrated cellulose is introduced to Faraday with the 
statement •— 

M To give you an idea of what may be made out of 
vegetable fibre, I send you a specimen of a transparent 
substance which I have prepared out of common paper 
This matter is capable of being shaped out into all sorts 
of things and forms, and 1 have made from it a number 
of beautiful vessels.* . . 

14 There is another point about which 1 take the liberty 
to ask your kind advice. I am enabled to prepare in any 
quantity » matter which, next gunpowder, must be 
rogardwi as the most combustible substance known So 
inflammable is that matter, that on being brought in 
contact with the slightest spark it will instantly be set 
on fire, leaving hardly any trace of ashes, and if the 
combustion be caused withm dosed vessels, a violent 
explosion takes place, • . 

u A substance of that description seems to be appli¬ 
cable to many purposes of daily life, and I should think 
that it might advantageously be used as a powerful means 
of defence and attack. Indeed, the congrevian rockets 
can hardly be more combustible than my prepared cotton 
is. What shall 1 do with that matter ? Shall 1 offer it 
to your Government? 1 have enclosed a little bit of 
that really frightful body, and you may easily convince 
yourself of the correctness of my statements regarding 
its properties " 

Human nature in 1846 appears to have been pretty 
much the same as it is now when a 11 utilitarian " scien¬ 
tific discovery is made, and in another letter of the same 
year he confides to Faraday, that while his knowledge of 
the world has been Vastly increased by his experience, his 
“ esteem for mankind has not grown in the same ratio.* 
He adds * — 

u 1 could tell you a great many things of au incredible 
description, but I will not trouble you with detailing facts 
which 1 should like never to have become acquainted 
with myeel L St much, however, I must say, that, fay the 
occumnces alluded to, my temper, which is usually not 
much liable to be ruffled, and the placidity of my mind 
have been suffering these many months” (p* 165). 

But apuf from these capital discoveries with which 
SchtabmdV name will be always linked, and which are 
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now part and parcel of our modem scfoac% 
bye-products of that active mind are perfect 
scientific intuitiveness. A for of th ef t 
gesttons have been noted m readlny t , 
spondence, and readers of tfATmi wOt he 
having their attention called to some bf the 
passages. Compare, for instance, the 
the nature of electricity with the sta 
Faraday in 1839 — 

11 It appears to me that what we call static 
only a state of tendency of somethti 
direction, and that current-elec t riot ) 
of that something That motion must not be 
as one of weighty particles, but as a motion 
that is not anectcdby gravity , as a pecul 
the ether, if you like According to these 
views, we can easily conceive how a vl 
might he propagated through a space, or 
of weighty particles, but filled up with some 
able matter which is capable or being ‘ 
moving state The only thing difficult to 
relation of that imponderable agency to 
particles in their natural and excited condition f 
say, the way in which both are acting upon 
It is possible that a state of tendency to mobfu my oe 
brought about in ether only by a peculiar aettytof pQfi* 
derable particles upon that fluid, and that coqfeqqeptly 
such a state cannot exibt in it without the prMU^O or 
agency of matter, whilst moving ttKm of itself hfirUie 
power to impart motion to ether being at rest^feiViV 

The question of the colour of oxy-compounda^pefirs 
to have direct Schttnbein’s attention to war 
ject of colour lfi general, tn 1852 he peanedt^pk knost 
significant statement — * 

“ I cannot help thinking that the colours of stqttaDCes, 
which up to this present moment have been very mfatly 
treated (in a chemical point of view), will one d*ybn0e 
highly important to chemical scifcira, and be fettered 
the means to discover the most delicate and mteryetmg 
changes taking place in the domical condition 
In mote than one respect the colour ofJmtfttjMjr Be 
considered the mo»t obvious st&nahtra r***tm x tbe 
revealer of the most wonderful action, going bn in* the 
innermost recesses of substances, as the indicate* bf the 
most elementary functions of what we call p on d er able 
matter " g • 

The letter from which the above passage N^fMted 
contains remarks which- -to put the case with the least 
disparagement to the memory of their writer—show that 
the then newly developing science of organic cbpmjstry 
found very little to commend it to Schbnbein^l nflad. 
Faraday echoes his sentiments in his reply to thm latter, 
in which be says — < 

"You an very amusing with your criticisms mw&jgfyic 
chemistry I hope that in due time the thgarayml 
Justify their proceedings by some huge generaf^nMn* 
deduced from the infinity of results which they hlvo de¬ 
tected. For me, 1 am left hopelessly behind,and 4 w® 
acknowledge to you that, through my had memory, pguic 
chemistry is to me a sealed book.” 

Again and again does Schtabam dsdntkirtjlW* 
towards this branch of science, not enly in feia JMMjfr 
Faraday, but also to other co n temp or ar y mam ef jJKPh**' 
In a letter to Faraday, written fat 1854, ha opeAMb d* 
“cook-bke chymtsU, who an brewing on and ojfcdSrir 
liquors and puddings without paying mack attfifjmi** 
the conditions of tbepnmaiy mitten tboyanoonindfAf 
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Even the editor of the present volume 
_ s append a sort of apologetic note 

& rjej^teoeming this * harsh verdict,* and pomtmg 
oat totojtothodgh concerned with the chemistry of only 
oftoetNdns^tbis branch of the science has had 14 great 
ntadtial, value and importanceIt is not to be 
eimfcrsd at that Schdnbein should have felt some 


tsepMeddn tn meeting his great compeer Liebig, the 
fcfchef of modern organic chemistry, which event is 
gp4$fetitlly described m a letter written to Faraday in 
*16) *— 


* Of course, I met Liebig at Munich, whom I knew before 
tittle ssore than by sight, but within the first five minutes 
Mfced found out the footing upon which both of us could 
move Comfortably enough. You will laugh when I tell 
yqa yeWg atoed me to deliver a lecture before a very 
large audience in his stead, and Mr. Schtinbein, though 
ctfiSrontiy, yielded to that strange demand The subject 
t r e at ed was that queer thing called 1 Ozone,' which ten or 
twelve years ago, as you are perhaps aware, was declared 
by a countryman Of yours and pupil of Liebig's to be a 
‘oMens."* 


Could the shade of SchOnbein revisit the laboratory of 
a tnoderri worker in organic chemistry, he would find that 
the latest u Handbook ” consisted of four large volumes, 
qonUtotof altogether some 6000 pages of closely printed 
m atte r attcompiled by one man (BeitstelnX But nature, 
which endowhtt toe “ mighty atom ” of carbon with such 
meryelloys potentialities, had her revenge upon the illus¬ 
trious Swabian*during his lifetime, ibr she placed in his 
way a discovery which, curiously enough, is just now 
exciting the greatest interest, vu. the oxygen-carrying 
power of certain enzymes known at the present time *» 
41 oxydase*.” His first allusion to this is m 1855, when he 
wrote to Faraday 


* *Yoa ktfow that! entertain a sort of innate dislike to 
touch anything being in the slightest way connected with 
organic -chamlstryv knowing too well the difficulty of the 
tobject, and toe weekness-of my powers, to grapple with 
it, but. in spite of this well-grounded disinclination, I 
have of iate, and as it were by mere chance, been carried 
th the midst Of that field, upon the Intricacies and depths 
of which I have been used all my life to look with teel- 
mgfebff unbounded respect and even awe. The picking 
up of a mushroom has led to that strange aberration of 

a add you will ask how such a trifling occurrence 
do that The matter stands thus What the 
b o tani s ts tell me to be callpd Boletus luridus, with some 
4fter torts or mushroom, has the remarkable property of 
tuMfofc ikpidlv blue, when their hat and stem happen to 
be broken and exposed to the actum of atm[osphenc]air 
~ tone of my rambling* I found a specimen of the said 
“ to* peremyed the change of colour alluded to, and 
i struck with the cunous phenomenon, took the bold 
i to ascertain, if possible, its proximate cause. 0 


4 Jte than describes hts experiments in some detail, and 
comae totbe conclusion that this and other Fungi con- 
tit* ** M Organic matter* which Is M a true carrier of 
drttatri oxygXh.” This letter was communicated to the 
MitoejMfoif Mmgmsine, and published in voL it 185$ 
Aeqnetoor example of Sditabem’s power of grasping 
and dto&f with scientific problems, we may refer to hu 
ttoW d foei of * polarisation, 0 which term he used in at 
ferist tto senses, m the efoctncal sense in which" it is 
rurfcOMdmrtedioalHg toe reversal of current by charged 
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electrodes (1838), and later(1859) to indicate “two active 
kinds of oxygen standing to each other in the relation 
of + to - * This association of ideas in the philosophers 
mind Is a good instance of pro vision, and his remark¬ 
able comparison of the opposite states of the two kinds 
of oxygen to Pasteur's racemic combination of the two 
tartanc acids (p- 388) is a bold analogy which may even 
yet find justification This explanation of voltaic polari¬ 
sation, given as far back as 1839, is substantially the 
same as that adopted at the present day So also his 
views on the course of chemical change, expressed in a 
letter to Faraday in 1856, are so much in harmony with 
modem notions that they are worth emphasising by 
quotation — 

41 Another feet, not quite void of scientific interest, is 
this, that in some instances I can show, as it were, steps 
which the oxidation of certain matter passes , . it is 

not impossible that any oxidation is a tort of chemical 
drama, consisting of different acts, the last of which la 
real oxidation • . . SchOnbein maintaining that b et ween 
the moment on which two isolated elementary bodies 
meet, and that of their chemical associating being finished, 
there lies a whole world of phenomena, and is very much 
of which the chemist! of the present day have as yet not 
the slightest notion There is even within inorganic 
chemistry something which I might call physiology, and 
the most interesting and truly Scientific object of chemical 
research lies, to [m ?1 my opinion, within the short in¬ 
terval of time alluded to, and hence the great difficulty 
of such an investigation” (p 271) 

The next paragraph in this letter mentions, by the way, 
a synthesis of formic acid by the oxidation of olefiant gas 
by ozonised oxygen. 

Among toe other numerous subjects discussed m too 
course of the correspondence, 44 contact actio* * tnay be 
mentioned. In sending a pamphlet to Faraday, pub¬ 
lished in 1844 by Schdnbein, the latter says •— 

44 There is also a paper in the book treating of chemical 
effects produced by contact, cm which I should like very 
much to have your opinion Having these many years 
entertained strong doubts about the correctness of the 
atomic theory, and been inclined to consider stoat is 
called a ‘molecule' of a body ms a centre of fkyticml 
fortes (italics ours), I have tried to make that view bear 
upon the chemical actions being produced by contact* 

So that we have here the Boscovich notion very clearly 
set forth. The same letter also contains a paragraph 
which will go to the heart of many and many a worker 
in science who reads this notice — 

14 Having had no less than nineteen hours to lecture a 
week in the course of this winter, you may easily imagine 
that I had no time for making researches I grow, 
indeed, impatient of that everlasting schoolmastenng, 
find am longing for being placed under circumstances 
more favourable to scientific pursuits 0 

In selecting specimens of the correspondence from the 
volume befor e us, we have necessarily given Schfinbem 
the greater prominence. Faraday, as already explained, 
was not so communicative of his scientific results. The 
latter, moreover, may be assumed to be more familiar m 
this country than the original papers and memoirs of toe 
Swabian chemist But scanty as are the English pbikv 
sopher's references to hu work, the chronological se¬ 
quence of Us main discoveries can be traced, and these 
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appear to have been eagerly followed by his correspond 
ent Of particular interest at the present time is 
Faraday's statement, in (845, that he had failed to liquefy 
oxygen at -140^ under a pressure of 60 atmospheres , 
and in 1852 he asks Schttnbein — 11 Have you condensed 
oxygen ?—I wish you could tell me what liquid or solid 
oxygen is like 1 have often tried to coerce it, and long 
to know ” 

In November 1845 he mentions one of his fundamental 
discoveries to Schbnbein in these words — 

** 1 happen to have discovered a direct relation between 
magnetism and light, and also electricity and light, and 
the field it opens is so large and I think nch, that 1 
na’urally wish to look at it first" (p 148) 

\nother little list of scientific gossip concerning 
Crosse’s supposed production of insects by an electric 
current (p 31) will be found of interest, as also the 
reference to table turning (p 214), concerning which he 
says - 

“ 1 have not been at work except in turning the tables 
qpon table turners -nor should I have done that, but that 
so many inquiries poured in upon methat 1 thought it better 
to stop the inpounng flood by letting all know at once 
what my views and thoughts were What a weak, 
credulous, incredulous, unbelieving, superstitious, bold, 
frightened, what a ridiculous world ours is, as far as 
concerns the mind of man How full of inconsistencies, 
contradictions and absurdities it is” (p 215) 

The above and other passages in this letter come as 
near to misanthropy as anything to be found in Faraday’s 
correspondence It 19 obvious from the context that the 
Letter (July 1853) was written during one of his periods j 
of prostration, for he says “Consider my age and 
weariness, and the rapid manner in which I am becoming 
more and more inert ” 

The extraordinary pertinacity displayed by Schdnbein 
in following up his ideas concerning the “polarisation " 
of oxygen, and in searching for the hypothetical “anto- 
zone," is well brought out in the course of the corre 
spondence In i860 he thought he had obtained 
“ antoione " from fluor-spar, and he desenbed his ex¬ 
periments to Faraday, who in his reply raises a question 
concerning nitrogen in a very remarkable passage — 

“ But surely these wonderful conditions of existence 
cannot be confined to oxygen alone I am waiting to 
hear that vou have discovered like parallel states with 
iodine or bromine, or hydrogen and nitrogen What of 
nitrogen? Is not its apparent quiet simplicity of action 
a sham ?—not a show, indeed, but still not the only state 
fn which it can exist If the compounds which a body 
can form show something of the state and powers it may 
have when isolated (as in your ©Q0), then what should 
nitrogen be in 1 its separate state?" 

The extracts which have been given are sufficient to 
9how that the editors of this volume have made a most 
valuable contribution to the literature of science It is 
out ofjrnch materials as Dr Kahlbaum and his colleague 
have now provided Shat the history of the science of the 
nineteenth century must be built up , and we are glad to 
have received from this same author other volumes giving 
the correspondence of Liebig and Schtfnbem, and a 
monograph on SchOnbem's work, which we hope to 
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nqtice in due course Certainly this period of siXffcad- 
twenty years during which the lntimac) between Fara¬ 
day and bchtinbein began and ripened into the warm 
friendship which was terminated only by the diafttt of 
one of the correspondents was one of extraordhfcpry 
activity and productiveness The names of thfr con¬ 
temporary workers referred to comprise, not only*ifi<Ssi 
already mentioned, but also Arago, Berzelius, Becqucrel, 
St Clair Deville, Fn$my, Houzeau, Mangnac, 0 * la 
Rive, Hofmann, Magnus, Nobili, Pasteur, Wftu e, 
Pettenkofer, Pliicker, Poggendorff, Rose, Wiedemfcnn 
and Wtihler on the Continent, Draper in America ; and 
in this country Airy, Andrews, Brodie, Daniel], Grove, 
Herschel, Noad, Stokes and Whewell It is interesting 
to read that m 1856 Faraday sent a volume of hia re¬ 
searches to Schttnbem through “Mr Roscoe, a student 
under Professor Bunsen at Heidelberg " , while in 1643 
he refers to “a magnificent steam electric apparatus" 
made bv Mr (now Lord; Armstrong 
With respect to the manner in which the editors have 
performed their task, there are some points to which 
attention may be called Dr Kahlbaum lays down the 
principle in the preface that in publishing historical docu¬ 
ments these 

“ should be set forth in exact agreement with the original, 
and in the next place provided with as many suitable 
comments as possible to explain their meaning ” 

Regarding the latter statement, we have already pointed 
out how admirably the editors have done their work. In 
accordance with the first statement, the letten have been 
printed, on the whole, exactly as wntten, and thus any 
“editing” which was done for the PAtlosvpAicaf 
Magazine, or for the Royal Society, can now be com¬ 
pared by the curious with the onginal documents In no 
case, as far as we have ascertained, has Schdnbein’s 
meaning been altered by the editorial process. It must 
be remembered that Schbnbein thought in German and 
wrote in English, and the letters generally show that his 
English was excellent Only in matters of spelling and 
the use of capitals is there any laxity to be found, and it 
is perhaps to be regretted that the editors did not leave 
every word of Schttnbein’s intact or else have adopted a 
uniform system of correction throughout Thus, where 
they alter the spelling it is generally by interpolating 
some trivial correction, such as “favorite” to 
“favo[u]rlle, ,, “Alps” to “Alp[e]s,” “color" to 
“colo[u]r,” and so forth, while “exigent* “sulfate,” 
“bntish,” “french,” “german,” ** You," &c , are allowed 
to pass The whole result leaves an lknpresAonr of 
straining at gnats and swallowing camels ; particularly 
when such spelling as “oxigen ” and “germaq ” appears 
also occasionally in Faraday’s letters, possibly through 
misprints* The volume, we may add, has been printed at 
BflJe. Faraday’s writing also was in some cases so 
illegible that the editors have 4 neen obliged Jto Jeavf gaps 
or to suggest interpolations The portrait of <Faraj£ay is 
the weH-known one prefacing Bence Jones's 41 Life,* and 
that of Schtinbem is drawn from a statuette of i&f $ and 
contemporary photographs. The original letters are 
now, though the generosity of Faraday's niece, |Iim 
Barnard, and Schdnbein’s daughters, deposited w the 
University Library at BAle. R. MELXKMUL 
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THE 'ANIMALS OF BRITAIN AND THEIR 
ORIGIN 

The History of the European Fauna By R F Scharff, 
U Sc, Ph*D, FZ S Pp vii + 364, illustrated 
(London Walter Scott, Ltd., 1399) 

U£ title that we have chosen for this review of Dr 
ScharfTs volume is really rather more expressive 
of the tcopq of the book than is his own title For he 
deals at greater length with the fauna of our own country 
than with that of Europe in general This is by no 
means a defect to be urged in considenng his statements 
and arguments, on the contrary, we think that it will 
add to the interest of the book , and besides Great 
Britain has a fauna which practically only differs from 
that of adjacent parts of Europe in its poverty The 
reduction of the number of individuals and of species of 
indigenous creatures was set down by Mr Wallace to 
the recent glaciation of these islands, which, occurring, as 
it was supposed to do, after the land connection with 
Europe had been broken through, destroyed many forms 
coming originally from more southern regions The 
severance of the land connections hindered a repopula 
tion when more favourable climatic conditions were re¬ 
established. Dr Scharff is one of those who do not believe 
in great possibilities of migration over stretches of sea 
for purely terrestrial animals There are of course such 
cases on record , but they are really not numerous Dr 
Scharff mentions several that are of recent occurrence 
He tells us that Colonel Fielden, when ia the iBarbadoes, 
witnessed, or heard of, the arrival of an alligator which 
must have traversed a tract of ocean of 250 miles There 
are also well-known experiments which show that animals 
m%kt be imported m a natural way from distant and 
transpontine countries The resistance of certain snails 
and other molluscs to the effects of sea water when 
guarded by their diaphragm has been proved by the 
classical experiments of Darwin It is, however, dis 
appointing to learn from Dr Scharff how dangerous it is 
to argue from experiments which can so readily be made 
to the actual phenomena of nature 
Concerning one of these protected and—as it was 
thought—adventurous molluscs, the authoi writes as 
follows — 

“The fact that Cyclostoma elegant docs not live in 
Ireland is of particular interest in connection with the 
floating theory just quoted, ns on all sides of Ireland 
dead specimens have been puked up on the shore, show 
ing that marine currents carry specimens, and have thus 
transported them for countless centuries Nevertheless, 
the species has not established itself in Ireland " 

Equally strong arguments can be derived from the 
study of other islands, from which a species, that ought 
to be there, as it were, is unaccountably absent It has 
always appeared to the present writer that in deducing 
results from the faunas of oceanic islands which must 
have been stocked de nmto from adjacent mainlands too 
little weight has been given to involuntary introduction 
by man. There is no doubt whatever that emigrating 
man has been a most fell agent in the destruction of 
faunas by the deliberate introduction of domestic and 
other animals 1 it is also probable that much has been 
done ia the way of accidental introduction There is, 
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however, another possibility—urged by Dr Scharff him¬ 
self elsewhere in his volume—that may account for a 
given species not succeeding in establishing itself in a 
country which appears to be ideal for its needs There 
may be no room for it, the ground may be taken up by 
an allied form or a creature of similar needs and habits 
Here again the problem is indefinitely complicated by 
human occupation and tillage—in the case of the 
countries which form the subject of Dr ScharfTs re 
marks Another matter of wide zoo geographical interest, 
as well as vital to the development of his aigument, is 
dealt with by Dr Scharff The peopling of these islands 
has, he thinks, mainly at least occurred along land routes , 
but how is it to be decided whence a given animal started 
in its wanderings towards the British Islands? 

The author gives an example where a fair guess may 
be made a 9 to the original home of the genus 

“The badger,” he observes, “inhabits Europe and 
Northern Asia It is absent apparently from many 
parts of Central A9ia, but it appears again further south 
in Palestine, Syria, Persia, Turkestan, and Thibet West 
Central Asia would be about the centre of its range 
That this corresponds to its place of origin is indicated 
by the fact that the only three other species of badgers 
known, viz , M analuma , M leucurus^ and M albo 
gularis, are confined to Asia If we examine the fossil 
history of the genus, we find that the two most ancient 
instances of the existence of badgers have been discovered 
in Persia, where Af Polakt and M maraghanus occur 
in Mioi ene deposits ” 

Failing future discoveries of fossil badgers, this method 
of argument seems to be valid But it is not so clear 
to us that Dr Scharff is justified in stating that the 
centre of distribution, / e the original home of the genus, 
is to be sought for where the number of species of the 
genus is at a maximum 1 here are more species of the 
Tapir {Japirtts) in America than in Asia, where there is 
only one Hut it is doubtful as to whether the genus is 
of American origin , it is much more probably European 
bo, too, with the cat tribe , the species of Felts abound 
in Asia and the East generally, and arc fairly numerous 
in America, but Europe again would seem to be the 
place of dispers.il 

From these general considerations, which are put for¬ 
ward with clearness and supported by a proper treat 
ment, so far as we can judge, of the geological evidence, 
the author proceeds to discuss in detail the actual homes 
of our British animals, lajing most stress upon, or at 
least dealing more at length with, the mammalia Natur 
ally this is the most important group in attacking the 
problem, since our acquaintance with fossil invertebrates, 
and even of other vertebrates, is less extensive The 
feuna of this country, as everybody knows, is a mixture 
of various and apparently incongruous elements 

The facts brought forward by Dr Scharff show inci¬ 
dentally how \ ery little influence temperature seems to 
ha\e, and to have had, in the limiting or encouraging 
the migrations of mammalia The tiger barred and the 
leopard are at home in tropical forests and in the colder 
regions of Asia The polar bear, par excellence an Arctic 
animal, endures with comfort the temperature of London 
in the summer—and, indeed, more than endures it—as is 
shown by the feet that an individual lived for thirty- 
seven years in the Zoological Society's gardens Dr 
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Scharif distinguishes three main lines of migration to 
these islands—the Siberian, the Arctic (which he care¬ 
fully separates), and finally the Oriental Besides these 
three trunk routes, so to speak, a considerable quota of 
our fauna has arrived here from such centres of dis¬ 
persal as the Lusitaman area. It is often put forward 
that the fauna of Europe show more likenesses to that 
of Afnca than to that of Asia—" Oriental” Asia, that is 
to say. Dr Scharff does not omit to notice this view, 
but will not allow an African ongin for any part of our 
fauna. On the contrary, he is disposed to think that the 
spreading of animals has been in a exactly opposite 
direction, and that Africa has been partly peopled from 
Europe. 

We can distinctly commend this book, which is agree¬ 
able reading as well as a repertory of important facts. 
Its value is considerably increased by a short summary 
at the end of each chapter of the line of argument pur¬ 
sued and the results arrived at Numerous engravings 
and maps, all of them in the text, add to its usefulness , 
while k selected bibliography will enable the non expert 
reader to pursue his inquiries further into any particular 
matter not treated at length in Dr Scharifs book. 

FEB 


OUR BOOK SHELF 

LeCidre Par X Rocques Pp 171 (Pans Gauthier 

Villars, 1899.) 

IN a country where the technical difficulties of the wine¬ 
grower and the brewer have been considered worthy of 
toe attention of such a man as Pasteur, it is not surpnsing 
that the cider-maker should receive help from science 
That this is so, is rendered very evident by M Rocques 
in the small volume before us, where we find in a con¬ 
densed, but very readable form, an account of the valuable 
aid French men of science are giving to the cider industry 
In England we are, of course, behindhand in such a 
matter, but there is, perhaps, some excuse in this case, as 
Cider has not the economic importance here that it pos¬ 
sesses in France In that country, where the mean 
annual consumption of cider is twelve million hectolitres, 
representing one fifth of the alcoholic beverages con¬ 
sumed, economic considerations affecting its production 
are naturally very great, and the importance of scientific 
help proportionately large. 

But, according to the author, one point in connection 
with the cider industry tends to hinder somewhat the 
adoption of scientific methods by the manufacturers, and 
this is the remarkable fluctuations in the apple crop com¬ 
pared with the fluctuations m the other leading agri 
cultural crops of France The proportion of the minimum 
wheat crop to the maximum is 1 to 1^, and of wine, i to 
2 , but in the case of cider there is the very great 
difference of 1 to It appears, in fact, on taking the 
average of the last twenty-five years as a guide, that a 
good apple crop can only be expected one year in two. 
Such uncertainty in the crop, no doubt, tends to hinder 
rapid progress in the art of cider-making , but, on the 
other hand, progress is assisted by the growing custom of 
establishing well equipped breweries, which are supplied 
with apples from the smaller growers who previously made 
their own ader on a small scale with poor appliances, and 
* in the old rule of thumb style 

About 40 per cent, of the total production of cider in 
France is now made in these breweries, much to the 
comfort and advantage of the consumer, who is not pro¬ 
vided by nature with a stomach equal to the action of the 
acid liquid so often produced by the small former 
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Jn the cider breweries working on a sufficiently large 
scale to permit the adoption of suitable plant and skilled 
supervision, scientific methods appear to be adopted 
freely The diffusion method, employed so largely th the 
beet-sugar industry, is utilised forlhe extraction of apple- 
juice for the production of certain classes of cider, but the 
old method of extraction by pressure is still found .de¬ 
sirable for foil-flavoured, sweet ciders, the diffbsfon 
process producing a beverage of a drier character. 

Hansen's well-known researches on the pure cuUtito 
and selection of yeasts, which influence so largely 1 the 
zymo-techmcal processes of to day, are also made uqe of 
by the advanced cider-maker for the purpose, of im¬ 
proving his produce A composite yeast of the well- 
known organism, Saccharomyces aptculatus, together 
with another selected yeast derived from the apple, S . 
Afalty 11 found to give good results As apple juice, un 
like a beer wort, cannot be sterilised by heat in order to 
provide a clear field for the development of a selected 
yeast culture, the plan adopted is to nurse the selected 
yeast growth to such a vigorous state that when used it is 
capable of crowding out the undesirable saccharomyces 
naturally present in the apple-juice 

For the purpose of improving and increasing the flavour 
of cider, an interesting use is also made of Jacquemin's 
researches, by which he showed that various parts of 
certain plants, including the apple, contain glucosides 
capable of being split up by fermentative action into 
sugar, and principles possessing the characteristic bouqUel 
of the fruit used 

We recommend M Rocques’ little volume to all in¬ 
terested in technical cider making, and also to those 
interested generally m zymo technical literature 


I iverfool School oj Tropical Diseases Memoir I. 
44 Instructions for the Prevention of Malarial Fever * 
(Liverpool University Press, 1900) 

Tjus booklet is the first of a series of memoirs to be 
issued by the Liverpool School of Tropical Medicine, 
and » the outcome of the malaria expedition sent out 
by that body to Sierra Leone It deals with measures 
of prevention suggested by observations made on the 
spot in a malarious country and with the light of modern 
theory as to the cause of the disease There are two 
drawings of the innocent and noxious mosquito which 
cannot nelp but impress the imagination of the reader 
The idea of alertness and viciousness suggested by the 
attitude of the latter should make the most careless 
observer interested in noting which genus of mosquito 
it is that infects his neighbourhood 
The memoir, which is clearly and concisely written, 
contains most valuable information for any one living 
in the tropics. It 19 artistically got up, and reflects 
credit on the school and on the University Press of 
Liverpool, of which it is one or the first productions 

Our Insect Friends and Foes how to Collect , Presente 
and Study them By Belle S Uragin, A.M Pp. vi + 
377 With 25; illustrations (New York and London 
G P Putnam's Sons, Knickerbocker Press, 1899*) 

The title of the work is likely to give the impression 
that it is devoted to economic entomology, whereas it is 
professedly a text book on general entomology and 
''relations of insects,” spiders, scorpions, &c, dealing 
with the common species of all orders found m "the 
States east of the Rocky Mountains and north of tbe 
Gulf States.” including useful instructions on collecting, 
rearing and preserving insects, their anatomy, &c. The 
book is written almost expressly for young people, Who 
will find it interesting and instructive in many ways 
Unfortunately, many of the illustrations are very pbor 
indeed, and this particularly applies to the Hymenoptera. 
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r LETTERS TO THE EDITOR. 

Ur ihu *it ktid kimulf rutamibh f*r opinion: $x 
prifsii b/ kii cirrtsptmdints NsUksr can kt undertake 
t§ rttur* % »r /# ttrrttpand w*tk tJU wnttrs #/, njtcttd 
matuutriph intendedfrt this 0rany 9tk*r part 0/ Natu ik 
/V> mafut it tab** §f anonyms ns csmmnnicatians ] 

Tl»# iftfficti of Lightning upon Electric Lamps 
Tub accompanying effect* were obtained when attempting 
photographs of lightning, and were rather the mult of accident 
than design t an Impending thunderstorm, with a somewhat 
Ufnltoi horizon, prevented the camera from being pointed in 
the direction whence the most numerous of the lightning flashes 
occurred, without Including in the field one or more of the 
electric arc lamp* (Brash) which arc the Illuminating power of 
our town Upon developing the few exposures made, it was 
noticed that whether or not the picture tosk in the flash, and In 
man? cases this did not appear at all, there was exhibited upon 
the Ainu the light of the permanent lamps, and that from them 
a flow of electricity proceeded towards the ground in an irregular 
line Ground or summer lightning, as it 1* frequently called, 
produced the same effect upon the lamps, but when neither was 
present an exposed film only showed a sequence of white dots 
or perpendicular short strokes in the places occupied by the 
lamps, as seen by the naked eye at 
night The result was sufficiently 
curious to invite further experiments 
in (he same direction, but this could 
not be done upon the tame lines as 
before, for the electric system varies 
with the months upon tne sea front 
at Dover In autumn, winter and 
apring the usual lighting is cun 
xidered sufficient for all purposes, 
bat during the visitors* season an 
additional illumination is provided l>y 
festoon* of smaller glow lights from 
standard to standard, with occa¬ 
sional cross festoons over the road 
way, the whole producing a charming 
effect at night, but, as wdl be seen 
in No 6, the detail as to these be 
comes confused to any one not 
acquainted with the relative position 
of the lamps. 

The first impression these photo 
graphs gave me was that the electric 
discharge In the heavens produced 
an Instantaneous one also from the 
lamps, and that in this way the 
circuit was completed, but other 
causes beyond these must have been 
in action from (he disjointed and 

umpriv display from the lamps as opposed to that of the 

Sir George Stokes, who has kindly interested himself in the 
emitter, appends his views, and I need only add that I hope 
mgn U thunderstorm visits a town illuminated by electricity, 
photographers will, both hi daylight and after dark, expose a 
. P *** 8 ? elucidation of the thoughts suggested to 0*. 

Ixy in daylight, for the camera will often record impressions 


If these, taken in order along the street, be called Nos. I, 9 , 
3, 4, their older in the picture, from left to right, will be 
i, 2, 4, 3, but Nos j, 4 are so nearly in the same line of sight 
that tht images of tneir normal luminosities are blended into 
one The lamps are twenty-one feel above the ground, and the 
distance from lamp to lamp 11 about ninety two yards Towards 
the upper left lb seen a flash of lightning in the sky Simul¬ 
taneously with the flash, electric discharges took place between 
the lamps and the ground, which are recorded on the photo- 
graph 

It is to be noted that though the lamp-posts were of iron the 
discharge did not take that course to tne earth, but went in a 
curved path which must have been thirty feet or so in length* 
Its course led towards the high tension cable, which ran under¬ 
ground along the esplanade , but whether the cable had any 
thing to do with it, there is not sufficient evidence to show The 
different paths are remarkably similar, almost identical in form. 
A striking feature of the discharge Is its beaded or stratified 
character The intensity of the discharge and the closeness of 
the stratification are both greatest near the lamp, and decrease 
as we approach the ground 

Another photograph (2a), not here reproduced, was taken 
under the same circumstances, but with a different flash The 
general features arc (he same, but the form of the curvet Is 




tKe earth which I should assuredly have never seen had I 
oot learnt from these photographs that such a phenomenon 
dkLexi*, Svdnby Wkbr 

Dover, October 1899 

I Wiser to add a few remarks to Mr Webbs description of 
the way in which his remarkable photographs were obtained, 
my object being to point out certain features which seem likely 
to lend towards an explanation of the discharges which take 
plaoe, simultaneously with lightning flashes in the sky, in the 
neighbourhood 0/ the electric lamps. 

Wg‘ t represents a photograph which was taken looking 
westwards before the iiMtallation from the ornamenul glow 
tamps was set up for the season The three .roundish lumlnosl 
ties represent tne normal illumination due to four arc lamps, 
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Flo 1 

different Instead o* a curve convex outward, as in Fig. I, we 
have curves first convex, then concave, then convex again, and 
as in the former case similar to one another. The negatives of 
these show a feature which does not appear in the reproduction 
(Fig 1), nor even in positives taken with sufficient exposure to 
show the fainter portions of the discharge. In the negative 
of aa, the images of lamps 2, 3, 4 show each a pair of short 
straight dark lines, indicating special luminosity, like two‘M’s” 
parallel to one another and nearly vertical, the M*e of the right 
being nearly on a level with the top of the kft No 1, which 
is much nearer, has too much darkened the negative to show 
more than a trace of one of the 1 's. The discharge in aa, which 
shows the stratification, is seen issuing from the Lop of the nght- 
hand upper 1 in a nearly horizontal direction. The negative of 
Fig 1 shows a similar strong luminosity, only here the l’s, if 
they are distinct, are nearly horizontal, and run one into the 
other In this feature, again, we observe as before similarity 
from lamp to lamp, difference from flash to flash 

Four photographs were taken looking east along the shore. 
Three of these arc here reproduced (Hg» 2, 3i 4) In on « 
only of these is the flash, which gave rise to the discharges, 
seen in the field (Fig 2) 1 

The ihree figures all show one arc lamp which 18 tolerably 

1 It aHoukt bo mentioned that in thi* cone nnd In thw case only, the 
Huh van htrengthoneU by hand on the back i»f the negative to make it 
pnnt hotter, no that the picture of the fUsh cannot be ultogether inutml 
os to minute detail* , 
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near, wiili ihe discharges connected with it, and the discharges 
lielonging to several very distant arc limps, of which five are 
seen to the right and a few to the left of the former Fig 3, 
which points a little more to the north, takes in an arc lamp at 
an intermediate distance. These figures, as before, point out very 
strikingly the similarity of the discharge from lamp to lamp, and 
the difference from flash to flash 
Thus, in Fig 2, we have a nearly vertical discharge from the 
near lamp, ana also from the distant lamps, whereas in * ig 3 we 


1 


ong the path opene 



1 , : t. 






have the corresponding discharges nearly horizontal, somewhat 
resembling parabolas in a horuontal plane In these cases, 
unlike that of Fig. 1, there is a discharge of cunous form which 
is more conspicuous than the discharge between the lamp and 
theground 

The finer beading naturally cannot be shown in ihe reproduc 
tloA« though it appears in very many cases in the positive copies, 
Add still belter in the original negatives After an examination 
of the actual photographs, oiu. is 
disposed to regard the beading as a 
normal feature of this kind of dis¬ 
charge, though for different reasons it 
cannot always be traced 

5 was taken towards the sea, 
facing the installation for ornamental 
incandescent lamps just opposite to 
Mr Webb’s house The flash which 
occasioned the local discharges is seen 
In the field Some luminosity is seen 
at the lop connected with the mount 
ing of the ornamental lamps, and 
delicate discharges going obliquely 
downwards But the chiel luminosity 
would seem to ha\c relation to the 
high tension cable below, and it may 
be also to one or both of the hon 
xontal wires above, across which the 

lamps ore hung, and which are charged through transformers to 
a much lower tension 

The complicated tig 6 represents five flashes, all apparently 
in the fidTd, and the local effects due to them At the risk of a 
digression, I would point out the character of one of the flashes 
—that shown in the middle of the field—though what I am 
about to say can hardly lx, gathered from the reproduction, but 
appears in a positive photograph, or, better auU, in the original 
negative The actual photographs give strongly the idea of a 
spark discharge, the pith of which i*. the right hand boundary 


in the picture, followed by a transverse flow, or art-dlsdharge, 
from right to left, all over the path of the spark , then 4 
spark discharge, parallel to and less stroqg than tfcpj 
followed by a second transverse flow. Previous pb 
taken with a moving camera had shown ajfluraijba gif 4 
after the spark discharge, which w*uld naturally be if 
to indicate either a sort of phosphorescence of the afr, 
the spark discharge, or else op arc discharge 
ened up for it by the spark But B 

photograph, the original of Jig 6, 
seems to indicate pretty pbrinfr on 
arc-discharge proceeding, with a 
variable intensity, front trie different 
points of the path of the spark, but 
flowing in a direction iranrptrst to 
that path 

The local effects, which form by 
far the greater part of the luminosity 
represented in big 6 , are naturally 
very complicated, on account of the 
number of flashes, too much so to 
be convenient for Individual dis 
cuss 1 on We may notice, however, 
in a general way, the repetitions of 
the same form and the beading \ 
prominent object is the very formid 
able looking discharge shown in the 
left half of the picture, traces of the 
leading of which may be seen even 
in the reproduction 
In Bcvcral cases the photographs 
indicate pretty plainly a local dw 
charge of the form of tape striped 
across. The tajw in its course is 
liable to be bent or twisted, or both 
In places where the plane of an ele 
ment of the tape 18 in the line of 
sight, the striping is not usually seen, 
as the bright and dark stripes would 
overlap unless the axis of the tape 
happened to be roughly perpendicular 
to ihe line of ught 

In connection with the phenomena 
presented by the electnc lamps in a 
thunderstorm, as revealed by the photographs, several theo 
retical questions present themselves lk> the lamps act 
merely in consequence of the tall iron lamp posts, so that 
the effect would be the same if the dynamos at tne works were 
not in action, or is the artificial electricity concerned in the 
production of the effects? What » the nature of the motion of 
the flash of lightning in bringing about the discharges? What 
tne discharge, and wny is it so 


determines the course of 



different from flash to flash, white fop a given 
the same for lamps ranging over a apace of 
yards ? What is the nature of the heading or 

‘ light] 
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ItfcftMrly 
MM* of 
striatioU ? 

As the lamps are wanted for public lighting, the experiment 
could nut well be mode of disconnecting one from the works 
when a thunderstorm was impending in the evening, and teeing 
whether the one disconnected would give a discharge ttfce the 
others. In default of experiment 1 can only say that from my 
theoretical notions I think that the electrical action of the lamps 
I is required 
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When the lamps are in use there is a very steep gradient of 
electric potential al out them I am informed that there is 
a difference of about 50 volts be 
tween the carbons of the Dover 
arc lamps, and this entails steep 
gradients in the air about them 
If, then, there were something to 
cause a sudden change of potential 
gradient irre*|xci i\c of the lamp, 
this, when compounded with the 
normal gradient due to the working 
of the lamp^ would gur a gradient in 
some places greater and in some less 
than the normal A path might thus 
l>0 opened fur a di«clmige diffenni 
from the normal one from pole to 
pole, nnd this might puss away from 
the lamp altogether, and eien go to 
the ground, provided there were a 
sufficient gradient to continue it when 
it had got to a distance from the 
lamp, and such a gradient might 
naturally exist in thundery weather 
Or, again, If there were something to 
cause a sudden diminution In the 
resistance of the air, a similar effect 
might be produced 
The sinking of a flush would no 
doubt be accompanied by a sudden 
change in the atmospheric electric 
potential But I rather inct ne to 
the other view, and to regard the 
phenomenon as what I may call a 
case pf Nature's wireless telegraphy 
'fity flew would make it depend on 
ejpfltiromagnetic waxes propagated 
from ihe flash The flash woulutakc 

the place of the sending instrument, the resisting air that of 
the coherer, the gradient of potential, whether artificial (th 1 


due to the eleclnc works) or natural (that existing in thundery 
weather), would take the place of Ihe electromotive forte of 
the battery or cell which tends to send u current through ihe 
coherer, while the electromagnetic waves would open a path for 
the current In the air as in the coherer 
The close similarity of the discharges from lamps three hun¬ 
dred yards or more apart points to a distant cause, or at least 
one which is much the same at places 100 or 200 yards apart in 
a horizontal direction This is not incompatible with the rap 
position that the path, when the discharge is fairly launched 
from the lamp, depends on the atmospheric variation of the 
atmospheric electric potential, which may very well be on an 
extensive scale , and such a similarity of palh is what might have 
been expected beforehand if the paths depend on electomagnetic 
waves coming from the flash, and it may well depend on a com 
bmation of these two conditions. The difference from flash to 
flash would seem to be In this way most easily accounted for 
for not only might different flashes, though close together in 
I time, come from different parts of the iky, but even if they 
| came from nearly the same quarter the mode of the transverse 
! ethereal vibrations would be pretty rare to lie different Now 
the facility for the passage of a current afforded by an electro 
magnetic disturbance would naturally depend jointly on the 
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direction of vibration and the directum in which the current 
tended to pass that is, on two independent vector quantities, 
the pre existing potential gradient and 
the ethereal vibration , and further, 
ihe wbration might very well resemble 
that m common rather than that m 
plane polarised light, so that there is 
abundant room for complexity, and 
for variation from flash to flash, as 
regards the path of the local discharge 
The stnation or lieading of the din 
charges remains to he considered The 
Dover lamps are worked on the alter 
nate current system, and it might at 
first sight be supposed that perhaps 
ihe beading may have something to 
do with the alternation But, as was 
pointed out to me at the Dover electric 
office, this could not lie For the 
l>eriod of the current is about the 
hundredth of a second, and if we 
counted the beads we should arrive at 
a duration of durhArge much too great 
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40 be allowed Two ideas presented themselves to my mind as 
to the possible origin of the hrading One was that it might 
have something to ao with the way m which the path crossed a 
senes of electromagnetic waves, like those of light, except as 
to the scale of wave length Another, which seems more pro 
faable, is that they are of the nature of the stratified discharge 
in exhausted tuba*. This supposition indeed is not free from 
-difficulty, though I do not think the difficulty fetal In an 
ordinary tube it requires a very good exhaustion to get strata 
as much as an inch thick But here, at full atmospheric pres 
sure, we have strata a foot or more in thickness. However, 
in a Gefaler tube the strata are closer in the capillary part, 
where the current is concentrated, than in the broad part It 
may be that in the discharges, for example, represented in 
Fig I, which are unconfined laterally, these wide strata are 
possible, and If so, the density of the current is small II has 
already been remarked that the intensity decreases os we go 
from the lamp to the ground It seems that the current Is 
gradually spent in electrifying the air If this explanation be 
■correct, the local discharges represented in Mr Webb’s photo 
graphs may not be so dangerous as some of them look Still, 
until we know more about the subject, it might be prudent in a 
thunderstorm to keep a little away from arc lamps in a street. 

If the wireless telegraphy theory which I have ventured to 
throw out be the true account of the Webb discharges, it seems 
that by imitating with any necessary modification the receiving 
apparatus, and introducing a telephone, as has been done with 
great advantage by M Turpaln In his researches, it might be 
^possible simultaneously to see and to hear a flash of lightning 

Cambridge, January G (j Stokes 

The Mathematical Tripos 

On February 15 the recommendations of the Special Board 
for Mathematic* on the Mathematical Tnpos will be voted on 
4 >y the Senate of the University of Cambridge With regard to 
the changes proposed in the general arrangement of the ex 
sunmations there can be scarcely any difference of opinion 
About twenty yean ago the advances in mathematical science 
had reached such a pitch that it was impossible to cover the 
whole range of mathematics in a single examination, and many 
ft promising malliematician found himself seriously fettered by 
the necessity of having to confine himself to those ports of the 
ftgtyect which would best enable him to obtain a high place in the 
■examination, and to spend hu time in attaining proficiency in 
fapidlv solving certain classes of problems rather than devote 
himself to specialising in the higher branches of mathematics, 
ft was under th~ie conditions that the THpos was divided 
■into two pans, the first covering the lets advanced subjects, 
abd the second enabling a candidate to specialise in those 
portions of higher mathematics for which his enthusiasm and 
ability best qualified him The further developments of the 
last twenty years have necessitated an extensive reconstruction 
of the schemes, and the framers of the present regulations have 
been at great pains to bring the Mathematical Tripos into line 
with modern requirements. At the same time it is becoming 
dally more and more evident to those competent to judge that a 
sound training In mathematical methods is of paramount im¬ 
portance in the study of applied science, and the regulation 
allowing candidates to take Part 1 in their fifth term should 
prove of great value to those who wish to study mathematics as 
-a preparation for the subsequent study of physics or mechanical 
science or even, nowadays, chemistry 

The abolition of order of merit In Part i is a logical outcome 
•of the feet that this part does not represent the highest know 
ledge of mathematics In late years the title of Senior 
Wrangler, which is often regarded in the outside World as the 
highest honour which Cambridge can confer, baa often been 
bestowed on men who have proved unequal to the task of 
securing the highest place In Part il The announcement that 

41 lady had been placed 11 above the Senior Wrangler ” caused 
the greatest excitement throughout the country \ but the feet 
that on another occasion the only candidate who secund a first 
-division in gprt u was a lady passed almost unnoticed Still, 
it cannot but be regretted that because the Senior Wrangler 
has not always subsequently proved himself the best man of his 
year, the University should contemplate altogether abolishing 
the old title of Senior Wrangler, and that even 11 wranglers, 
"senior opumes" and ’’junior oximes," may soon be a thing 
■of the past. When the Tnpos was first divided into two parts, 
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one of the mathematical authorities best qualified to tadbfi 
considered it desirable that the title of Senior Wrangler fexili)' 
be given to the best candidate in Part ii This was not doridy 
and hence the position of Senior Wrangler has for many yatf* 
been an anomalous one, and we have oecn iiT#*Utlbly anfgeg 
in the direction of abolishing the title altogether* But wtqr 
should not the first division in Part U. be called Senior 
Wranglers?” The number who obtain a first dlvtoton in any 
year u very small, often not more than two, and these tie 
surely no unworthy successors to the senior wranglers of we 
past Moreover, by this means the competition for place Would 
be avoided, each candidate being judged on his merits 
inactive of whether he was m a strong year or a weak one, and 
the present anomaly of the second or thud or even tower 
wranglers in a strong year being better than the senior in a 
weak one would be obviated 

Such a proposal is not inconsistent with the changes In the 
examinations proposed by the Board The plea for the reten¬ 
tion of the old titles 11 no question of sentiment The mathe 
matical school of Cambridge hoi, under the ” coaching ” system, 
taken a unique position in the educational system of the country, 
and it Is but right that Cambridge honour-men should retain the 
marks of distinction which at present distinguish them from 
graduates of modem Universities These marks of distinction 
are well known to the world at large, and may enable their pos¬ 
sessors to carry greater weight in insisting on the Importance of 
providing efficient mathematical leaching in our schools, and 
adequate endowments for the mathematical schools of our pro¬ 
vincial University Colleger Too often these schools and 
colleges are controlled by councils and governors consisting of 
business men, with whom the name "Senior Wrangler” carries 
weight, but who only look to the ’’ main chance,” and who see 
no use in encouraging mathematics because they do not under 
stand it and think it "unpractical ” In encouraging the purely 
experimental side of science there is a danger of neglecting that 
training which is needed to enable logical concuslons and 
practical applications to be deduced from experiments It is, 
therefore, important that the old titles should be retained, not 
only to enable their bearers to point out that they have been 
trained in the same school which has produced 10 many of our 
lie* physicists, including a Maxwell and a Kelvin, and has 
thus contributed so greatly to the advancement of Applied 
Science, but also to encourage others to submit to that 
rigorous mathematical training without the fnilts of which even 
the most practical of " practical men ” would soon come to a 
standstill. G H Bryan 


Floating Stones 

Thk correspondence on "Floating Stones” brings to my 
mind a phenomenon I often noticed about ten years ago, when 
my work caused me to spend a good deal of time on the upper 
reaches of the River Mersey, of patches of earth floating (town 
the river on the surface of the water This occurred during the 
early part of the ebb tide and on water obviously contributed by 
the river I concluded that this earth was detached from the 
banks during the quiescent period of high water, and that the 
surface tension of the water was so increased by the strength of 
the effluents from the manufactories and other sources, that 
lumps of earth, often several inches In area and of appreciable 
thickness, were enabled to float Unless the conditions have 
since changed, no doubt the same thing may still be observed 
Coopers Hill, February 3 Aw Bughtmou. 


ENGINEERING AT CAMBRIDGE. 

O N Friday, February 2,a large and important addition 
to the Engineering Department of the University 
of Cambridge was inaugurated by Lord Kelvin, as a 
memorial to the late Dr John Hopkinson, and his «qn, 
John Gustave Hopkinson. In August *898, only a lew 
days before the terrible accident by which he lost his 
life, Dr Hopkinson had discussed with Prof Ewing die 
rapid growth of this department, and the urgent need 1st 
its extension, and had expressed his intention of starting 
a fresh movement among engineers to secure the neces¬ 
sary funds In October of the same year, Mn Hopkinson 
communicated to the Vice Chancellor of the University 
the desire of herself and her son and daughter to give 
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yjpoA towards the extension of the laboratory, regarding 
ithlt as a u peculiarly fitting memorial " to one who from 
the first had been warmly interested in the school, and 
-who had so lately expressed a strong desire to assist in 
fttrthermg its development 

A site was at once available, as a plot adjoining the 
existing laboratory had previously been assigned to the 
department. The design of the new buildings was 
entrusted to Mr W. C Marshall, of Messrs. Marshall 
and Vickers, and on November 29, 1898, the Senate of 
*tbe University authorised a syndicate to proceed with 
the erection of the new wing at a cost not exceeding 
5 ooo£» and decreed “that the gift of Mrs Hopkinson 
and her family be applied to this purpose, and that the 
wing be called the Hopkinson Memorial Wing ” It wfts 
at the same time agreed that 500/ should be provided 
by the University to cover the cost of certain structural 
alterations to the existing laboratory and other subsidiary 
works. It is understood that the whole of the work now 
completed has, if at all, only slightly exceeded the 
estimate of $500/ 

The Hopkinson wing is a block about 92 feet long and 
40 feet wide On the ground floor is a large laboratory, 
which has been assigned to elasticity and hydraulics, and 
a smaller room, which will be used as a dynamo room 
On the first floor is the new lecture theatre, with pre¬ 
paration room adjoining, and a large room, which at 
present is occupied partlv as an additional lecture room 
and partly as a supplementary drawing office On the 
third floor, three smaller rooms, adapted to purposes of 
research, have been provided A wedge shaped space 
between the old building and the new has been roofed 
over with glass, and forms a very useful addition to the 
large elasticity laboratory 

The opening ceremony on Friday last was presided 
over by the Vice Chancellor (the Master of Emmanuel), 
and was attended by a large number of residents, by a 
considerable gathering of well-known engineers, and 
other friends of the late Dr Hopkinson, and by many 
present and former students of the department The 
Vice-Chancellor, in opening the proceedings, referred to 
Dr Hopkmson’s distinguished career at Cambridge, and 
'conveyed to Mrs Hopkinson, on behalf of the Univer¬ 


sity, the assurance of their sympathy and of their 
gratitude to her and to her children for the noble bene¬ 
faction with which they have enriched the University in 
the name of husband and father " 

Lord Kelvin, in his address, spoke of Dr Hopkinson’s 
rare power of grasping a scientific truth and of applying 
it practically to mechanical art for the use of mankind 
He illustrated this power by reference to his work on 
dynamo-electnc machines and on methods of distribution 
of electric light and power, to his discoveries in nickel 
and >teel alloys, and to his group flashing light, “ a 
splendid application of scientific optics now in use in 
lighthouses and light ships all over tne world ” Touch¬ 
ing on the growth, at Cambridge, of the study of physical 
science, both on its theoretical and its practical side, he 
mentioned that when Dr Hopkinson was an under- 

S raduate, less than thirty years ago, the opjy experiments 
e had an opportunity of seeing were those with which 
SirG Stokes illustrated his lectures fTihce then matters 
had progressed, and we had seen, on the one hand, the 
development of the Cavendish laboratory, founded by 
the late Duke of Devonshire, and conducted by Clerk 
Maxwell, by Lord Rayleigh, and now by Prof J J 
Thomson ; and, on the other hand, the establishment of 
the engineering workshops by Prof James Stuart, and 
their development under Prof Ewing into an organised 
school for the study of scientific engineering and of 
sintering laboratory practice 

Lori Kelvin further made reference to the^reat value 
of fffpf Ewing's work, to his researches in magnetism 
ec tricity, and in many other hranches of science, 
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to his admirable text books on steam, on strength of 
materials and on magnetism, to his untiring energy us 
developing the work and resources of the engineering 
department, and to the excellent research work now being 
done in it under his direction In conclusion. Loro 
Kelvin announced that he was commissioned sy the 
directors of the Linotype Company to offer, for the 
acceptance of the University, k bust of Dr Hopkinson 
In proposing a vote of thanks to Lord Kelvin, Prof. 
Ewing expressed his sense of obligation to the many 
friends, both in the University and without, who, by gifts 
of money, had made it possible for a. laboratory to exist, 
and by gifts of apparatus that assisted so much in ltk- 
development and growth He announced that he had 
received by telegram the promise of a valuable set of 
polyphase plant from the British Westinghouse Company 
The vote or thanks was seconded by Principal Hopkinson, 
of Owens College, Manchester 
The Master of Trinity then unveiled an excellent por¬ 
trait of Dr Hopkinson, painted by Mr T. B Kenmngton, 
and presented to the laboratory by subscribers. This 
has been hung in the principal room of the new wing, 
and a replica has been presented to Mrs. Hopkinson 
For this, thanks were returned to the subscribers by 
Mr Bertram Hopkinson A vote of thanks to the 
Master of Trinity, proposed by Sir Douglas Fox, Presi¬ 
dent of the Institution of Civil Engineers, closed the 
formal proceedings Prof and Mrs. Ewing afterwards, 
held a reception in the laboratory, and the guests were 
enabled to examine at leisure tne large collection of 
apparatus with whifch both the old and the new parts of 
the building are furnished 

A short account of the growth of the Engineering 
School in Cambndge may not be out of place A pro¬ 
fessorship of mechanism and applied mechanics was 
founded in 1875, and the first holder of the chair, Prof 

S ines Stuart, established workshops, which afterwards 
came the property of the University In these, prac¬ 
tical instruction was given in pattern-making, forging, 
turning and fitting About the same time an examina¬ 
tion in mechanism and applied science was established 
as one of the special avenues to the ordinary B A degree^ 
Prof Ewing was appointed to succeed Prof Stuart in 
1890, and at once took up the task of forming an engineer¬ 
ing laboratory, and of organising a more complete school 
of applied science A site was granted by the University , 
a sum of 5000/ was raised, largely by the efforts of a 
strong committee of prominent engineers , and this, with 
an additional ioooT granted by the University, was ap- 

f lied to adapting and extending the buildings of the old 
erse School At the same time a great impetus was 
given to the work of the department when the University 
sanctioned the granting of honour degrees by the estab¬ 
lishment of the Mechanical Sciences Tnpots The new 
laboratory, which was opened by Lord Kelvin in 1894, 
though sufficient for the seventy students then in at¬ 
tendance, soon became overcrowded, until, dunng the 
last few years, a considerable proportion of the lectures 
have been delivered in rooms borrowed from other 
departments The growth of the department may be 
seen at a glance at the following table — 


Vw 

Number of Student* 

Amount paid in feu 
r 

1892 

39 

At 

>893 

71 

1269 

1894 

73 

'541 

1895 

84 

1706 

1896 

88 

2043 

1897 

103 

2338 

1898 

11a 

3534 

1899 

123 

2915 

1900 

150 now 

m attendance. 


The work of the department has been earned on- 
mainly on the lines of the syllabus for the Mechanical 


348 


NA 7 URh 


[February 8, i$oo 


.Sciences Tripos Examination as established in 1893 
Regular courses of lectures are given in mathematics, 
mechanics, principles of mechanism and machine dyna¬ 
mics, strength of materials and theory of structures, neat 
and heat engines, and applied electricity Instruction is 
also flivpn in geometrical and mechanical drawing, and in 
graphic statics In the laboratory there are regular 
couries in mechanics, elasticity, heat, the testing of 
steam, gas and other heat engines, applied electricity, and 
hydraulics In the summer term there are lectures and 
field-work in surveying Practice in the use of tools for 
wood-work and metal-work forms a regular part of the 
course, and at the same time the workshops, in which a 
considerable staff is employed, constitute a very useful 
adjunct to the laboratory 

During the past few years research has been taking a 
more and more prominent place in the work of the 
department, ahd with the larger space and special rooms 
now available further development in this direction may 
be looked for At present a number of research students 
-ire at work in the elasticity, the electrical, and the steam 
laboratories Evidence of the value of this work may be 
found in the current volume of the Royal Society’s 
Transactions) where two papers, one, by Prof Ewipg and 
Mr Rosenhain, on “The Microstopic Structure of 
Metais” (the Bake nan Lecture), the other, by Mr J 
Muir, on “The Recovery of Metals from Overstrain,” 
deal with work which has been entirely earned on in the 
department 

The University grants an annual sum of between 
1200 1 and 1300/, from which are paid the salanes of the 
Professor and the two University Demonstrators (1000/ 
in all), part of the wages of the workshop staff, and some 
other expenses From the students’ fees, which form the 
mam source of revenue, are paid the salanes of four or 
five assistant demonstrators and lecturers, as well as the 
greater part of the wages of the workmen and laboratory 
attendants. 

Many valuable gifts of apparatus have been made to 
the department during the past six years, and many 
pieces of heavy madnnery have been supplied by 
engineering firms on specially favourable terms A high 
speed compound combined engine and dynamo set, on 
which regular tests are made, was presented by Messrs 
Mather and Platt in 1894 Recently a coupled set of two 
dynamos arranged for the Hopkinson test has been 
given by Messrs Siemens Brothers and Company, and a 
gas epgirte of about ten horse-power by the Forward 
Engineering Company of Birmingham A very valuable 
microscope, specially designed for the microscopic study 
of metals, was lately presented by Mr Thomas Andrews, 
F R 5 Among other recent additions are a five ton 
testing machine by Messrs. Buckton and Co, presented 
by past and present pupils, and a set, comprising tur¬ 
bine, motor and pump, supplied by Messrs Mather and 
Platt Towards the further equipment of the laboratory 
a sum of 1200/ has recently been subscribed, and there 
is now on order from Messrs Robey and Co. a compound 
horizontal engine of About fifty horse power, specially 
arranged for testing purposes. This will form a very 
useful addition to the steam laboratory 

There can be no doubt that the Engineering Depart¬ 
ment has established for itself, under Prof Ewing, a firm 
foothold among the scientific schools of the University 
At the same time, if it is to take, as it mav reasonably 
aspire to do, a foremost place among British Schools of 
Engineering, it must look to provide a wider curriculum. 
The laboratories necessary for the proper teaching of 
such subjects as imping, metallurgy and naval archi¬ 
tecture, as well as for keeping abreast of the latest de¬ 
velopments of the subjects already represented, c in not 
be founded or maintained without an endowment of an 
amount far exceeding the sums already so generously 
contributed 
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While it is admitted that the establishment 6f the 
department was looked upon by some with misgiving, as 
an encroachment on the more purely academic studies 
of the University, it is certainly true now, as the Vice- 
Chancellor said on 1* riday last, that. the grfeat majority 
of resident members welcome the establishment of tip k 
department, and rejoice in us flourishing and sucoeshfti] „ 
state , and it is also true that the growth of this copdlid 11 
recognition is due in no small degree ta the support 
which has been so freely given by the engineering world 
outside the University This view of the matter is saps n 
ported by the 7 tnus when it says, in reviewing the 
inauguration we have just described, that “it is pleasant 
to see one of our old Universities, while remaining faith¬ 
ful to all the traditions of its venerable past, at the same 
time displaying an intelligent appreciation of the wants 
of the future, and affording to the most modern forms of 
learning the nurture and support which for manycen- 
tunqa n h is afforded to those forms with which Alone 
our forefathers were familiar” 


7 HE NATURAL HISTORY OF THE SHORES 
Ob BARENTS SEA 1 

1 N the summer of 1895 Mr H J Pearson and a party 
1 of fellow n iturahsts visited the Barents bea to study 
the birds that nest upon its shores The party landed 
on Kolguev and Novaya Zemlya, and at one of the 
promontories on the Murman Coast Many interesting 
observations were made on the natural history of the 
region, but work was hampered by the small size and 
limited coal capacity of their yacht, the Saxon Two 
years later Mr Pemon returned in a larger and more 
powerful vessel,t Ttt mam object of the second journey 
was the investigatiorrof the avifauna of the coastfands qf 
north eastern Russia, between the Pechora and the 
Urals, an area which the author describes a4 u ormtho- 
logically unknown ** In the summer this country is 
accessible only from the sen, owing to the vast extent of 
flood and swamp. Mr Pearson accordingly chartered 
the Laura, and, accompanied by Colonel Feiiden and 
Mr F Curtis, left Tromso for the Pechora cqqstlands in 
June, 1897, I he scheme was to land near the mouth of 
the Karataikha River But the Laura could not approach 
nearer than twenty miles from the mouth pf the river, 
and it was not considered safe to leave the steamer in 
the open bay for eight hours while the entrance was 
reconnoitred in the launch Mr Pearson was therefore 
reluctantly compelled “to abandon the chief object of 
the expedition as impracticable from the sea.” The 
steamer was turned northward, and the rest of the season 
was spent in visits to Dolgoi Island, “ Waigaich” and 
Novaya Zemlya 

v “Beyond Pechora Northward” would therefore have 
Seen a more aepurate title for the boqk, as except aji the 
port of Habarova, the expedition did not alight on the 
mainland east of the Pechora But in the islands of the 
Barents Sea, Mr Pearson and his colleagues did excel¬ 
lent work, some of the results of which have been 
published in the Ibis and the Journal of the Geological 
Society Mr Pearson’s book gives a derailed narrative 
of the two cruises, with appendices on the botanical and 
geological results by Colonel Feiiden, Prof Bonney and 
Messrs. E T Newton and A. C. Seward. It it no dis¬ 
paragement of Mr Pearson’s wortt to say that the 
appendices contain the greater amount of new inform¬ 
ation, as this is one of the indications of the more 
advanced state of ornithological knowledge. Owing to 
the wide range of the Palecarctic fauna, the discovery of 
new birds was not to be expected. There was even 

111 Beyond Peteora Eastward Two Suoumt Voyages to Novaya Ztwits 
and 1 be LUnd* of Barents Sea.” By H J Pearson With AppsndlaHB 
the Hotaoy and Hrolngy liy Colonel H W FetWeo. * 1 * + 
(London K H Porter, 1899.) 
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little scope for collecting hitherto unknown egg*, as Mr 
PophAm nad in the tame season already found the nest 
of the Curttw sandpiper, thus, according to Mr Pearson, 
gaining the w blue ribbon of {he oologtcnl world.” The 
main zoological object was the observation of new 
facts /elating to the habits and nesting plumage of the 
birds that bread round the Harems Sea The results are 


um n* u- j a i.iiM:i»ji-e 1. -t »L-t *♦)n 


me falcon and purple sandpiper, and the 
e rough legged buzzard The first young 


a of the rough legged buzzard The hrst young 
swans brought to England were collected during 
She expedition, which also obtained many eggs of the 
little stint The finding of the first nest of this bird 


on shore from n steimcr do not offer much opportunity 
for their stud) 

The same conditions hate limited Colonel Feilden's 
work on botany and geology An extensive series of 
plants was collected, enabling Mr Burkill to make some 
collections and additions to the floral lists of this region 
The physiological problems of the Arctic flora, such as 


than rapid collecting during a lengthy cruipe Geological 
progress in this region also now requires continuous 
work on shore The general outlines have been long 
well known Thus, the mapping of the eastern side of DqI- 
gaya Bay, where Colonel Feilden corrects the Russian 



Brtinmcli 1 Guillemot* (NntttUu Bey ) 


describes as one of those “few joyful 
moments *pat etand out clear and sharp in the memory, 
•and pillJWCT be forgotten while life lasts M The largest 


egg 'jtoHtffioq made was of Brlmnirh’s guillemot, 440 
spedtnng were obtained from one small cliff Ihe 
extren * colour-variation, and as the birds 
war| fesdmg on the same food and tne eggs were laid 
un 4 «rl«iptical conditions, Mr Pearaon thinks that “it 
'* poaatble these abnormal variations can serve 

WffWgl purpose" He commends this problem to 
other 4 tfturalnts, as “this subject of the coloration of 
egft is truly one of which we may be said to know 
nOtWfqryet” Unfortunately no material contribution 
€0 tty£h problems is made in this book, as short dashes 

*0. 1580 , VOL. 6 l] 


Index Map (189a), was correctly represented in Keyser- 
ling’s map of 1846 Rapid reconnaissances from the sea 
cannot now yield such important results as zonal collect¬ 
ing in the palaeozoic rocks, accurate mapping of small 
areas of the Archaean senes, and careful analyses of the 
glacial gravels. The only point in the book open to 
senous criticism it the lack of system in the spelling of 
the proper names. As so much of the literature on this 
region is in Russian, it 1$ a pity to add uncertainty 
regarding names to the existing difficulties Some words, 
such as Habarova, are rendered phonetically v others, 
such as WaYgatch (Pearson) or Waigats (Feilden) may be 
concessions to convention, but others, such as Petsora 
and Matyushin, appear inexplicable. The two authors 
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use different renderings of the same name, and one at 
least of them has no consistent system Thus, one 
island appears as Meshdoshapsk in the map and text, 
and as Meshdusharsky in the appendix the name of a 
well known Russian geologist appears as Chemysheff 
ami Tschemeyschew (p 288) the letters, which are 
translitered (p 366) as “aya * in the case of Novaya, 
are abridged to “a” in the name Dolgaya, which there 
fore appears as Dolga Belootchia and Delushja are no 
doubt renderings or the same word Hut nomenclature 
is after all a matter of detail and Mr Pearson and 
Colonel Feilden are to be congi itulated on a valuable 
contribution to the natuial history of one of the leist 
known regions of Europe J W G 


INTERNA TIONALCO \t SUTTEE OF WEIGHTS 
AND MEASURED * 

HE International Committee of Weights and Mea* 
sures at Pans issue from lime to time u lYavaux e* 
Mdtnotres" with reference to the investigations and com 
pansons undertaken at their Bureau during certain 
periods Ten such volumes have been published since 
1881—Tome 1 to Tome xi —and during last year a 
forther volume, Tome ix , was distributed This latter 
volume contains the ffnal account by Dr J Rend Benoit 
and Dr Max Thiesen of the comparisons made at the 
Bureau of forty standard kilograms, “ Prototypes nation 
aux” with the “Prototype international K," which is 
kept at the Bureau These national standard kilograms 
have long since been forwarded by the Committee to the 
•event! High Contracting States who (including Creat 
Britain) have joined the Metric Convention of 1875 and 
the introductory account of the comparisons of these 
standards was given in Tome vm (1893), the final 
account having only now been issued, although it deals 
with comparisons made so far back as 1884 

The unit of mass of the kilogram is determined by a 
solid piece of metal, mdio platinum, in the form of a 
cylinder (of the height and diameter of 30 millimetres), 
and the comparisons of the forty cylinders included 
weighings in air and in water the numerous observi 
lions made by Dr Thiesen being stated in detail in 
Tome ix, the observations and reductions of the hydro 
static weldings Alone occupying 229 pages of this large 
volume The balinces used were made by M Bunge, 
of Hamburg (1879) and more recently by Messrs A 
Ruprecht and H Schoss, of \ lenna Of the Hunge 
Balance an illustrated description is given in Tome ix , 
and of the original Ruprecht Balance in Tome 1 of “ Le 
Travaux et Mlrooires ” I he balances were so designed 
that any two kilograms under comparison could be auto 
matically interchanged from one side of the balance to 
the other without disturbing the balance case, and any 
minute weights could be added to either pan by the ob 
server without approaching the case The results appear 
to have been highly satisfactory, the probable error of a 
final comparison of two kilograms not exceeding 
oooa mg Such comparisons are inexhaustible and 
therefore it is not surprising to find that no two of the 
kilogram* were found to be absolutely alike 

The final density of the standard kilogram, No 18, 
forwarded to Great Btitain, appears to have been 
3 i 54 $ 4 » corresponding to a volume o° C of 46414 
millilitres The actual difference of No 18 from the true 
kilogram was found to be —No 18 » K+oo7omg 

By th$ Weights and Measures (Metric System) Act, 1897, 
it is provided!that “ No 18 is to be the legal standard 
of this country, from which all other metric weights and 
all treasures having reference to weight are ascertained , 
and tts precise equivalent in terms of the pound 

1 1 trava 1* at Mfenoira cl Hi reau Ii i rnatiooa) do poida et axawra 
(Herffc 1B98 ) 
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avoirdupois has been found to be 2 30462234 lb* or the 
pound equals o 45359*43 kg 
The investigations of this Bureau as to modes of 
weighing and methods of reduction, have attracted the 
attention of all engaged in exact metrological inquiry, 
the results of the investigations being r eferr ed to m 
modem text books on physical science; and m the 
present volume the several corrections and reductions 
found to be necessary in the precise weighings made by 
Dr Thiesen during the years 1884-8 are folly stated m 
his excellent account 


NOTES 

The poll for the election of a Parliamentary representative 
of the University of London, in succession to Sir John 
Lubbock, opened on Tuesday morning, and will close en 
Saturday The result will be declared at the University on 
Monday next, at noon On Tuesday evening the number 
of votes recorded for each of the candidates was officially 
declared to be Sir Michael Foster 255, Dr Coffins 156, 
and Mr Busk 119, and we trust that when the poll is 
declared next Monday the numbers will be of the same rek» 
tive order of magnitude Graduates of a University which 
promises to become in the near future an even more powerful 
means of promoting scientific interests and encooragmg m 
lellectual activities than it has been m the p*st» should sec 
for themselves that the return of any other candidate than Sir 
Midimel Poster would be disastrous It 11 unfortunate that 
sharp electioneering practice induced a number of the graduates to 
give their names as Supporters of Mr Busk and Dr Colima before 
Sir Michael Foster entered the lists, but if they have the 
courage of their convictions they will senously consider whether 
a promise made without a knowledge of the candidates who 
would contest the seat should not Ik. withdrawn Petty differ 
ences of opinion and individual grievances ought to be put on 
one side upon an occasion like the present, and the elector* 
should vrte for the candidate who would have the greatest 
influence upon the advancement of the Umvcrhity as a whole 

Somb weeks ago we expressed surprise that the Highland 
Agricultural Society of Scotland had not contributed towards 
the cost of Prof Cwart s experiments on telegony and other 
subjects of special interest to breeders From a contemporary 
we learn that the Society last week voted 200/ in aid of the very 
costly investigations, and that the former chairman (Sir John 
Gilmour), in a letter urging the secretary to make a grant, stated 
that he intended sending a donation of 50/, and expressed the 
hope that others would follow his example As there was some 
danger of the work collapsing for want of funds, this is alto 
gether satisfactory Though science m the past, to the great 
loss of the nation, has too often been systematically ignored, 
better times may be coming, for the new century may bring with 
it a higher appreciation of scientific methods, and thus keep us 
abreast with the spirit of the age 

In his lecture at the Royal Institution on knday last, Mr 
Marconi made a statement as to the use of his system of wireless 
telegraphy m connection with the war He 1* reported by the 
Times to have said that six of his assistants have been sent out 
to South Africa The War Office intended that the wirekas 
telegraph should only be used at the base and on the railways , 
but the officers on the spot, realising it could only be of practical 
use at the front, asked if the assistants were willing to gp to foe 
front, and accordingly on December 11 they moved up to De 
Aar The results at first were not altogether mtisfectory, 
owing to the want of poles, kites, or halloons, which are n ee ded 
to elevate foe vertical wires, but the difficulty was overcome 
by the manufacture of kites, in which work Major Baden- 
Powell and Captain Kennedy, R E , took part It baa beta 
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reported that the difficulty wu due to the iron In the hills, but, 
ns a matter of fact, iron has no more destructive effect on 
these Hertzian waves than any other metal, and Mr Marconi 
has bech able to transmit messages across the high buildings of 
New York, the upper stones of which are iron However, 
when kites were provided, it wu easy to communicate from De 
Aar to Orange River—some 70 miles—and now there are 
stations at Modder River, Enalm, Belmont, Orange River, 
«nd De Aar. Two of the assistants volunteered to take mstru 
mottts through the Boer lines to Kimberley, but the military 
authorities would not grant them permission, as probably too 
great risk wu involved It seemed to Mr Marconi regrettable 
that installations were not established In Ladysmith, Mafcking, 
and Kimberley before the commencement of hostilities, but he 
found it hard to believe that the Boers had any workable 
instrumenta. Some intended for them, which were seized at 
Cape Town, were of German manufacture, and not workable, 
and Mr Marconi said that as he had supplied no apparatus to 
any one, the Boers could not possibly have any of his instru¬ 
ments. In conclusion, he said he did not like to dwell on what 
might ne done in the immediate or distant future. But he was 
sure that the progress made this year would greatly surpass 
what had been accomplished during the lut twelve months, 
and, speaking what he believed to be sober sense, he said that 
by means of wireless telegraphy telegrams would become as 
common and u much in daily use on the sea u they are at 
present on the land. 

The Government have placed a number of commissions m 
the army at the disposal of the Chancellors of all the British 
and Irish Universities, and some of the Colleges of University 
rank. 

The Tnnn Academy of Sciences hu awarded the Bressa 
prise of 10,000 lire (400/), for the best scientific work pub 
Ushed during the past four years, to Prof Ernst Haeckel, of 
fens. 

Prof Miitag-Lkfpler has been elected a correspondant of 
the Pans Academy of Sciences In the section of geometry, and 
M Bienayml has been elected a correspondant m the section of 
geography and navigation. 

The two candidates whose names have been submitted to the 
MlnUter of Public Instruction by the Pans Academy of Sciences 
for the chair of comparative embryology at the College de 
France, are M Henncguy and M Route, the former occupying 
the first place 

Ptor. Rontgen, who has accepted the call to the University 
of Munich, has been appointed director of the State institute of 
physics and metrology 

Announcement is made in the London Gauitt that, after 
the expiration of forty days from February 6, it is proposed to 
submit to Her Majesty in Council the draft of an Order in 
Council providing that acetylene, when in admuture with 
atmospheric air or with oxygen, shall he deemed to be an ex 
plosive within the meaning of the Explosives Act, 1875, and 
that it shall not be manufactured, imported, kept, conveyed, or 
sold. 

The New York correspondent of the Ttmss announces that 
the British Ambassador and the Secretory of State signed 
the bew Nicaragua Canal Convention on Monday, and it 
will be sent to the Senate at once for ratification In con 
neetkm with the Convention, England asks for nothing for her 
codccsskhb of the right of objection to the canal Both nations 
treat the matter as of deep importance to the whole world 
The canal is to be neutral The United States will build and 
menage it, but their position will be much the same as that of 
England in reference to the Sues Canal 
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The sixty eighth annual meeting of the British Medical 
Association will be held at Ipswich on July 31-August 3. The 
president elect is Dr W A b lliston An address in medicine 
will be delivered by Dr P H Pye Smith, b K S , and one In 
surgery by Mr F Treves The scientific business of the 
meeting will be conducted in thirteen sections as usual 

The British Medical Journal stales that the sum of 98,000 
dollars left by Mrs. C B Croft for the furtherance of the 
systematic study of cancer has now been paid to the Harvard 
University, and will be administered by the Department of 
Surgery of the Medical School of that University Dr R H 
Nichols baa been appointed to an office under the trust, and 
will jhortly visit English and continental laboratories for the 
purpose of investigating the work now being done in them 

Through the enterprise of Trof Conway M'Millan, a 
Botanical Art Gallery has been commenced daring the put 
season in connection with the University of Minnesota. It 
consists of a collection of photographs from nature intended 
to illustrate the flora of the State, and is at present limited to 
portraits of the plants themselves in their habitats, and ecolo¬ 
gies! groups. 

Largmy through the exertions of Mr Thomas Meehan, we 
learn from the Botanical Gazette, the City of Philadelphia has 
acquired the dwelling and a part of the grounds which belonged 
to James Logan, one of the founders, along with William Penn, 
of the State of Pennsylvania Logan wu a distinguished 
botanist, the genus Logan 1a (and natural order LoganUcem) 
having been named after him The property will be known as 
Stenton Park. 

The Herbarium of the New York Botanic Gardens hu 
acquired a collection of plants made in the Yukon Territory 
by Mr R S Williams, which is believed to be the first made 
in the Klondike region 

Four botanical organisations will meet in New York during 
the last week In June —the Botanical Society of America, the 
Botanical Section of the American Association for the advance¬ 
ment of Science, the Botanical Club of the same Association, 
and the Society for Plant Physiology and Morphology 

On Fnday lut Mr William Whitaker, F R S , President of 
the Geological Society, was elected President of the Geologists' 
Association Never before have the two presidential chain 
been occupied by the same individual It is announced also that 
the ex President of the Geologists’ Association, Mr J J H. 
Teall, t R S , is the President elect of the Geological Society 

The replies which the Duke of Devonshire and Mr Ritchie 
gave to the deputation which waited upon them on Monday, to 
present a memorial asking for the continued maintenance of the 
Buckland Museum of Ecouomic I 1 Ish Culture, were as satisfactory 
u could be expected The deputation had (wo mam objects j 
first, to uk that the museum should be permitted to remain 
where It is now, m the Victoria and Albert Museum at South 
Kensington , and next, that it should be placed under the Fiabery 
Department of the Board of Trade. With regard to the first 
point, the Committee appointed by the Treasury, and the more 
recent Select Committee of the House of Commons, reported 
against the retention of the museum in its present position. 
There is no question as to the value of the collection- the only 
doubt is whether it is rightly situated , and in replying to the 
deputation, the Duke of Devonshire expressed the opinion that 
a change of position would lie desirable. The place in which 
the museum is situated u, however, not such an important con¬ 
sideration as the means for keeping ll m good condition, adding 
to it from time to time, and making it a scientific laboratory Id 
which experimental pisciculture can be systematically earned 
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on At present no such funds are available , for, as the Duke 
of De\onshire frankly remarked, “It has not been thought 
necessary for the Government to do so much for the fishing 
industry of England as 11 done by a great many foreign countries, 
notably by the United States, or even as much as is done for 
Irish and Scotch Fisheries." If the Treasury will provide the 
means by which the museum may be properly housed at South 
Kensington or elsewhere, Mr Ritchie said the Board of Trade 
would undertake the working of it The interests of science will 
be served if, in whatever changes arc made, it is borne in mind 
that ** the museum 11 not for the purpose of exhibiting models, 
or attracting the attention of the curious, but a means to an 
end, the end being proper mvesiigaiian and research into ihe 
habits of fish, and other matters, with a view to developing ihe 
industry m the way it ought to be developed " 

Wr learn from the ImhuI that the president of the Board of 
Agriculture has appointed a departmental committee to inquire 
and report as to what regulations may be made by the Board in 
regard to the standards of quality of milk and cream The 
difficulty in connection with proceedings taken under the Sale 
of hood and Drugs Act has l>ecn to differentiate exactly 
between abnormal milk, or milk which has been watered or 
from which cream has been abstracted It is to l>c hoped that 
the long vexed quest ion of what is and what is not genuine 
milk or cream ma> be decided by 1 his committee by reconi 
mending a njstcni of fair standards The committee will 
consist of the following genilemcn — I-ord Wenlock (chair 
rpau), Mr George fitrham, Mr George Cowan, Major Patrick 
George Craigie, Mr S \V Farmer, Mr Shirley Murphv, 
Prof Thorpe, and Mr J Augustus Voelcker Mr R II Hew 
(of Ihe Board of Agriculture) will aerve as secretary u» the 
committee 

We regret to learn that Sir Thomas Grainger Stewart, the 
well known Edinburgh physician, died lost Saturday He will 
be missed by a large circle of friends and pupils, who will find 
U difficult to replace their loss Sir Thomas received hts edu 
Cation, both scholastic and collegiate, in Edinburgh , at the 
completion of his medical curriculum he travelled abroad, and 
studied in Berlin, Prague, and Vienna lie gave during this 
time especial attention to medical pathology, and was fortunate 
to be in thin branch of learning a pupil of Virchow and the 
veteran Rokitansky The late professor's most important con 
trilmtion lo medical literature was the liook published by him in 
1K68 on "Bright’s Disease of Ihe Kidneys" The Ixxdc is a 
thorough and extensive description of the various renal affection* 
comprehended under tin* term, wuh many plates illustrating 
from cases under the authors observation, the pathological 
anatomy of this imilad) Chemistry and phjsics, since the 
publication of tins work have shed considerable light upon the 
subject The book also contains vupp'unenlury chapters upon 
other renal affections In 1884 Prof Stewart published a small 
work, miitled 11 An Inlroduihon to the Study of the Diseases 
of the Nervous b>slem, l**mg the subject matter of a course 
of lecture* delivered by him In 1888 Fasciculus II of his 
clinical lectures on important symptoms entitled “Albumin 
uru,’ appeared This is a carefully written and instructive 
monograph, comprising several lectures, upon the varieties of 
albuminuria, the cause and clinical significance of this symptom 
Id 1893 an Important clinical paper on " Grave’s Disease " was 
published by Sir Thomas In the Fdinburgh Hospital Reports. 
In 18S2 Dr Stewart was appointed Physician to the Queen in 
ScoUand^and in 1894 received the honour of Knighthood, being 
nominated by I ord Kostbery In addition, he received many 
honorary degrees from I nghsh and foreign unit crimes and 
learned societies He was frequently to be seen in an official 
capacity at congresses and medical reunions, and invariably 
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shone m their environment His private practice was large, 
and he will be greatly missed by many who owe to his care and 
skill their health and happiness. In Edinburgh he was actlic 
in connection with medical mission work, and this oiganisation 
will find it difficult to replace him 

The death of M Marion, professor In the faculty of sciences 
in Marseilles University, and director of the natural Jpstory 
museum there, was recently announced M Marion was a 
correspondant of the Paris Academy, In the section of anatomy 
of zoology At Marseilles he gathered round him numerous 
students, and created interest in loological researches In the 
Endoume marine laboratory he investigated the organisms of 
the Gulf of Lions, and questions relating to pisciculture He 
took part in all the dredging trip* of ihe 7 ravailhur and the 
Talisman, and collected much valuable material for study The 
investigations made by his pupils and himself are described m 
the Annates du Museum de Mar settle 

The annual meeting of the Anthropological Institute waa 
held on Tuesday, January 3a The treasurer's report 
showed an improved financial position, and an increased 
membership The President, Mr C H Read, delivered 
an address, in which he discussed the progress of 
anthropological studies during the year, with special refer 
cnee to the problems which have been more especially 
Mihjccls of discussion lie explained the prospects, and mode 
of working, of the proposed bureau of ethnology, and indicated 
the directions in which increased activity is to be expected or 
encouraged in the near future, concluding with an eloquent 
tribute to the memory of the late Sir W II Flower, one of the 
most valued supporters of the Institute, and a past president 
The election of officers for 1900 resulted in the appointment of 
Mr Read as president, Mr A L Lewis as treasurer, and Mi 
J L Myers a* secretary 

The Berlin correspondent of the Standard announces that 
the Royal Prussian Meteorological Institute in Berlin if about 
to make arrangements for the systematic examination of the 
higher strata of the atmosphere by means of special apparatus. 
In the grounds of the Aeronautical Observatory at Tegel—a 
suburb of Berlin where Alexander and William von Humboldt 
were buried—registrations of the atmospheric conditions at a 
height of three to five thousand metres will be earned on, if 
possible, day and night, wuh kites and kite balloons The 
registenng apparatus, which automatically records the pressure, 
temperature, humidity, and wind velocity, at these heights, is 
taken up by a kite balloon connected with the earth by piano 
wire An elevation of four thousand five hundred metres has 
been attained l>y a train of kites even without balloons, when 
there was sufficient wind 

Mr W H Mai lock has versified parts of Lucretius—the 
Roman poet of science—in ihe metre employed by FitxGerald in 
Omar Khayyhm's " Rubaiyat " The following two stanzas, 
which we quote from the Academy, bring to nund Tennyson's 
inspired lines on the same themes — 

< dolicd from the atoms lolling slow or swift 
I sec the sun* 1 sec the systems lift 
Their forms, and even lbe System* and the tuna 
Shall go bock slowly to the eternal drift 

Those blue and shining seas In delicate hue 
Shall go. and yonder sands forsake their place, 

And where they are, shall other sea* Id turn 
Mow with their scythe* of whiteness other bays. 

The Photogram directs attention to tbe fact that February 11 
is the centenary of the birth of William Henry Fox Talbot,— 
the father of photography To obtain for Talbot's work fnller 
recognition than Is usually given, the Photogram has com* 
menced the publication of a aeries of articles on the early 
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which should inspire others to inquire into the causes of the 
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history of photography Our readers may remember that a 
proposal has been made, and has received some support, to 
restore the chancel of Lacock Church, Wiltshire, as a memorial 
to Fox Talbot There is, at present, no other monumental 
record of him than a short inscription on his gravestone in the 
Lacock cemetery Subscriptions in aid of the proposed 
memorial, the cost of which is estimated at 10004 should be 
sent to Mr C H Talbot, The Abbey, Lacock, Chippenham, 
or to the Fox Talbot Memorial Fund, Capital and Counties 
Bank, Chippenham 

Thk proposal to generate electricity on the Canadian side of 
the Niagara and to sell electric power on tht American 
side, has caused a flutter of excitement among American elec 
tncians The New York Elettrual A'rwcw states that the 
question has been raised whether foreign made electricil> is not 
subject to a duty of ten per cent ad valorem as an " unenu 
morated manufactured article." This question has produced a 
flood of debate, and while H is purely hypothetical as yet, the 
Merchants’ Exchange of Buffalo and the Niagara Falls Power 
Company, have gone so far as to pass resolutions opposing such 
taxation Those who desire discrimination in favour of home 
made electricity argue that electric power is a vendable and 
valuable product of manufacture , that it can be measured easily 
and accurately, and that foreign made electricity should pay duty 
equally with foreign made cloth or wine Those who beliese 
in free trade in electricity point out that it u not an article, thaL 
it is not valuable or sold or saleable, that it has no power to do 
work, but only serves as a means of transmitting power, and that 
it *s utterly impossible to import it because it instantly return* 
to its source 

An address which l>r II R Mill delivered liefore the Royal 
Geographical Society on Monday last, and which will no doubt 
appear in due course in the Geographual Journal , should be 
brought before the attention of every local scientific society 
The subject was the geography of south west Sussex, and the 
object was to show how the geological and topographical 
structures, the meteorological conditions, agricultural products, 
industries, and distribution of population are related to one 
another With the Ordnance Survey maps as a basis, the dis¬ 
trict was subjected to minute geographical analysis, and many 
interesting connections were brought out Geologically, the area 
examined is made up of the low lying Tertiary clays, mails, 
sands, and pebble beds on the coast, the chalk forming the 
South Downs a few miles behind, and.the Greensand and Weald 
Clay north of it As an example of the different characteristics 


and productive capacities of these 

three divisions, 

the following 

tabular statement Is instructive — 

Plain 

Hill 

Valley, 

Average elevation 

30 it 

400 

150 

Formation 

Tertiary 

Chalk 

Greensands 

Rainfall 

27 in 

36 m 

34 m 

Woodlands 

c 

\o% 

20; 

Pastures 

36% 

5° 

4» '> 

Arable land 

60% 

20 

32 0 

Wheat (bushels per 
acre) 

40 

35 

36 

Density of population 
(per square mile) * 

400 

10 

200 


The numbers are only approximate, but they serve to 
exhibit the chief differences between the three areas 
The comparison suggests that, in this case at all events, the 
geology of the district Is the controlling influence, but Dr Mill 
pointed out that just as striking differences could be found in 
areas of a single geological formation, and that it was the 
function of geography to discover the causes, geological or 
otherwise, which produced them His survey was a model 
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relations between the natural and economic conditions of their 
own districts, and thus provide material with which to construct 
a geography of the British Isles on scientific lines 

A MKMOiR on the Geology of Bedford, Holy Island, and the 
harne Islands, by Mr William Gunn, has just been issued by 
the Geological Survey The region is one with which the Ute 
George Tale, of Alnwick, for long was intimately associated* 
until his death in 1871 T he work of the Geological Survey 
I was for the most part earned on subsequently, but there 
h is unfortunately been considerable delay in the publication 
of the memoir It deals mainly with roikh of Lower Car 
bomferous ugi, and contains a full account of the various coal 
scams which have been worked in that senes Lists of 
Carboniferous fu»nl» are given, and there are notes on the 
Whin Sill and on the Glacial and post Glacial deposits. 

Ovf of the most gigantic sumiury winks of the day was 
brought into operation ut the l>cginmng uf January, when the 
water was turned into the great drainage canal through which 
in future the sewage of Chicago is to flow instead of into Lake 
Michigan, the source from which the city s water supply is 
drawn This canal has been seven years in construction, and 
has cost about 6,000,000/ It is 29 miles in length, and has 
liecn excavated through glacial drift and solid rock, the width 
at the bottom through the rock being 160 feel and the depth 
22 feet The flow of water through the canal is to be regulated 
to 300,000 cubic feet a nnnuU, and the volume of sewage will 
he 4,200 feet a minute 1 he constant depth of water in the 
canal is to l>e 22 feel, and the rate of flow is to be regulated so 
as not to exceed one mile an hour, and it has been constructed 
with the intention that it shall herrufler lie used as a ship canal, 
rendering navigation possible from I^ake Michigan, by way of 
the Illinois and Mississippi rivers, to the Gulf of Mexico The 
watershed of this part of America is situated at the head of 
Lake Michigan, the water from which ultimately flows down 
the Saint Lawrence, and that to the south of 1 he Lake by the 
Mississippi to the Gulf of Mexico This diversion of the water 
and the question an to what effect it may have in lowering the 
level of the lake and so affecting the navigation and other water 
rights have been the subject of considerable discussion and in 
vestigation The general opinion arrived at is that the quantity 
of water flowing down the canal cannot lower the water in 
Lake Michigan more than three inches 

The passage of electricity through rarefied gases forms the 
subject of a paper by M E Bouty in the Journal do Physique 
for January The author differs from Prof J J Thomson's 
vit w (1893) that rarefied gases lx. have like electrolytes, and in 
this connection arrives by a different method at conclusions 
agreeing with those of h Wiedemann According to M Bouty 
the conductivity of the gas is related in some manner to its 
luminosity In studjing the electrical properties of gases we 
have to consider (1) the dielectric equilibrium in the case of 
fields of force of less than a certain critical intensity , (2) the 
modifications produced by ilcctnc discharges due to a field ex 
ceediug the critical intensity , (3) the determination of the limits 
separating the two phenomena The List of these points forms 
the subject of M Bouty’s present investigations 

Thk Summary of the Weekly Weather Report , showing the 
rainfall and mean temperature for the year 1899, and for thirty 
four years, 1S66 to 1899, has recently been published by the 
Meteorological Council I he principal features during last 
year have betn the small amount of rain in the summer months, 
and the high temperature that 1 as persistently prevailed In most 
districts throughout the year Over the Bnlish Isles generally, 
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the deficiency of rainfall, compared with the mean of thirty four 
yean, only amounted to 0 6 inch 1 the greatest deficiencies were 
England E ,3 8 inches, Midland Counties, a *6 inches, England S , 

2 4 inches, England N W , 2 9 Inches, England S W , 3 8 Inches, 

In Scotland N , there was an excess of 6 9 Inches, Scotland W , 

6 3 inches, and in the east of Soot land and south of Ireland there 
was also an excess of a) Inches. In the south of England the 
rainfall has been below the average during the last five years. 
The excess of temperature was greatest over the southern 
portion of the kingdom, although in the northern districts It 
was also considerable, in the neighbourhood of London the 
temperature was nearly a* above the average of fifty years 
(1841-90) For the British Isles generally, it has been above 
the mean during the last seven yean, with the exception of 
1895, in which, it will be remembered, the prolonged frosts of 
Jahuary and February occurred There was an excess of sun 
shine over the whole country, in the south of England it 
amounted to about 350 hours. 

We have received the Report of the Northumberland Sea 
Fisheries Committee for 1899, In which two points seem worthy 
of special notice In regard to flat fish, the Report shows the 
gratifying state of aifain that an increase took place during 
the firit five years that trawling excursions were instituted, and 
that the numbers of fish has since remained fairly constant. It 
is quite true that the increase has not been as large as was ex 
peeled. But what has been learnt in regard to the spawning 
migrations affords the required explanation, and Lhere is no 
doubt that the protection extended to the immature fish, as well 
as lo their adult brethren which spend a portion of their lives 
In-shore, justifies the closure of the territorial waters to trawling 
If such were again permitted, the destruction of immature fish 
la ofT shore waters would be intensified, while the in shore fish 
would be practically exterminated The second point is the 
advisability of establishing on different parti of the coast beds of 
mumels for use as bait 

The anatomy and development of Reptiles receive a Urge 
•hare of attention in part 1 vol xxviii of the Morphobgisckcs 
Jakrbuch , Dr h Goppert, of Heidelberg, contributing a paper 
cm the larynx, while Herr H K Coming writes on develop¬ 
ment of the muscles of the head and limbs. Both papers are of 
a highly technical nature 

The Aiorf\ologisckts Jakrbuth also contains the first 1 natal 
ment of an important memoir by Dr S Paulll on the pneuma- 
ttclty of the mammalian skull, as developed In the olfactory 
region, this part dealing only with Monotremes and Marsupials. 
It Is shown that whereas in the Australian Duckbill the porous 
(ethmoid) bones in the nasal chamber are so slightly developed 
that there is not even a division between the olfactory and the 
respiratory portions, in the Echidna the same structures attain 
an extraordinary degree of complexity and specialisation The 
difference is doubtless due to the aquatic habits of the one 
animal as compared with the terrestrial mode of life of the 
other 

The greater portion of the first part of vol Ixvll of the 
ZtitsckHft fdr Wisscnsckafthche ZooUgu is taken op by an 
elaborate memoir on the structure and development of the 
crystalline lens of the eye in Mammals, by Herr C Rabl, of 
Prague 

Append! for 1899 of the A'ow Bulletin cf Mtsttllaneous 
Im/orma&mcoAMUU of a classified catalogue of the additions 
to the library received during the year 1898, covering fourteen 
pages 

A series of articles on "Present Day Leaders of Science" 
is runnipg through Good Words The January number con 
tained §n appreciation of Lord Kelvin, by his successor at 
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Glasgow, Prof A Gray 1 and In the February number. Prof." 
Ramsay's scientific Investigations—especially those r eferr ing to 
argon, helium, and other gases recently isolated*-ara described' 
by Prof Doblue. ^ 

Mr. C L Wragoe writes to us with re ference to An 
weather charts of Australasia issued by him, and mentioned (a a 
note in our issue of November 9, 1899 (p. 40) He informs us 
that the charts are regularly published daily, Sundays and 
holidays excepted, and are thus kept up to date. They ana 
afterwards bthographed for general circulation within three days 
of the original issue. Although the isobars are extended 
seawards, and the dotted lines over north-western Australia, 
where, except along the north western coast, or data ace 
limited, long senes of observations over the land in connection 
with data from the Northern Territory, Tasmania, New Zealand 
and New Caledonia, prove that they closely approximate to the 
truth, and ship’s logs repeatedly confirm the oceanic contouring 
of the uobanc lines." 

Science Abstracts hu become indispensable to all who wish 
to keep in touch with the progress of work and thought in any 
branch of physical science, whether pure or applied The 
number for January, with which is issued the index to last year’s 
volume, excels all previous ones both in the extent and interest 
of the information given as to recent advances of knowledge. 

It consists of 168 pages of abstracts of scientific papers, con¬ 
cisely a ruten and well arranged The scope of the journal has 
been considerably extended, more especially ui the direction of 
steam plant, gas engines, oil engines, and motor cars. The 
practical man, as well as the student and investigator, cannot 
afford to neglect such a serviceable publication The publishers 
are Messrs E and F N Spon, Ltd 

The development of the practical teaching of physics has 
led to the production of simple apparatus and cheap materials 
by several scientific instrument makers Messrs J J Griffin 
and Sons have just published a catalogue, which shows they 
have adapted themselves to the new conditions. The catalogue 
contains classified price lists of apparatus and materials de¬ 
scribed in several text-books of general elementary science and 
practical physics, and also required for the teaching of physio¬ 
graphy, and for the complete equipment of a physical laboratory 
and lecture-room in a School of Science or other institution Id 
which a systematic course of instruction in science Is given. 
The catalogue should secure the attention of teachers Who* 
already possess laboratories, as well as of those making arrange 
ments for experimental work by students 

Some years ago Bernthsen published experiments to show 
that hyposulphurous (or hydrosulphurous) add had the formula 
and not HjSOf Though the evidence on whioh tUi 
conclusion was based has never been contradicted, the formula 
has not obtained general currency, and some doubt hu lately 
been thrown upon it. Bernthsen has, therefore, retarded to 
the subject, and, in conjunction with M Baden, publishes, in 
the current number of the BoruhU % an account of the prepara¬ 
tion of crystallised sodium hyposulphite. The salt was propand 
by taking sodium bisulphite, zinc dust, and sulphur dioxide fin 
quantities corresponding to the following equation — 
aN aHSO| + Zn + SO, m (Na#S 1 0 4 +ZoSO,)+HyO. 

Milk of lime is added to the solution to precipitate the rinc 
and the sulphites, and on adding common salt to the soltttfcrti, 
sodium hyposulphite is salted out. Analysis and other evidenc e 
show the crystallised salt to have the formate No f S t 0 4 -htH/!) 
The original view of Bernthsen Is thus established, and hypo- 
sulphur oui acid must be held to correspond in its stage of 
oxidation to the oxide SjO,, 
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^ hot A ^bort time hu elapsed since the discovery 

ptw *'^etoenti tidiaib end polonium by M end Mme Curie# 
4 jpjjenhe amount of wojk hue already been done upon the 
ytop ertjei of the nyi emitted by the* substances. M Henri 
Umpirml bus already shown th%t there is a fundamental differ 
set* between the rays emltJed by polonium and radium, in so 
(U as A portion of the radthm fays are deviated by a magnet 
Xn the current number of the Comptss rondos is a further conti 1 * 
bailee by M fieoqoerel on tWe same subject, in whkh, after 
ihow fc ^ that the delation is the same in air and 4n incus, by 
an ingenious anuqpment it U shown that the rays given off by 
different preparations are shniUr in nature, differing only In 
Intensity The salts were placed in small leaden cups upon a 
seimUised plate wrapped in black paper, and Isolated from each 
other by screens, no effect being produced upon the plate 
until the magnetic field was excited In a strong field the 
radiation is bent down on to the plate, which, when developed, 
abowed that the deviations were equal, although of different 
Intensity 

The exact value for the atomic weight of nitrogen, in spite of 
its importance, is still liable to tome uncertainty The mean value 
derived from the researches 0/ Stas, Penny, Marignac, Pelome 
and Hibfas, by methods exclusively chemical, 11 14 034 
(oxygen *■ 16), whilst the value calculated from the prac¬ 
tically identical densities of Lord Rayleigh and Leduc is 
14*006. The February number of the Journal of the Chemical 
Society contains further work on this subject by Mr G Dean 
Silver cyanide was obtained in a state of great purity, and the 
ratio Ag AgCN determined, from which the value 14 031 is 
deduced for the atomic weight of nitrogen, a number practically 
identical with the mean above quoted, 14*034 Further work 
is dearly necessary to explain this considerable discrepancy, 
nearly o a per cent , between the results obtained by physical 
and chemical methods. 

The additions to the Zoological Society's Gardens during (he 
past week include two Common Marmosets (Hapale jacckus) 
from South east Brul, presented by Mrs. Nigel Cohen , a 
Black eared Marmoset {Hapalc peuicillata ) from South east 
Brasil, presented by Mr Hamilton Coffey , a Rhesus Monkey 
(Mmcacus rkosus) from India, presented by Dr R Cox, a 
Small llill Mynah (Gracula rohgiosq) from Southern India, 
presented by Mr W Bnndley; two Dwarf Chameleons 
(CkmmaoUon pumiius) from South Africa, presented by Mr H 
Way| a Lesser White-nosed Monkey (LercopUktcus pilau 
ritfm, 4 ) from West Africa, an American Bison {Bison amen 
conus, 4) from North America, two Great Ant eater* ( Myrmt - 
tsp kmg ojubata, 4 9 )• a Blue fronted Amazon {Ckrysotis tustsva) 
from South America, deposited , a Hog Deer (Census par* 
cinus, 4 ) bom in the Gardens. 


OUR ASTRONOMICAL COLUMN, 

Comet GiacobiniI 1900a).—A telegram, received February i, 
from the Centralstellc at Kiel announces the observation of this 
comet by M Javelle, at the Nice Observatory, in the following 
position — 

R.A 2h 57 7™ \ 1900 January 3id 7h 3m 
lied. - 7* 55 1 J Nice Mean Time 

A later telegram, received February 4, gives the following 
position 1— 

R.A ah 49m 51a \ 1900 February 3d 7h 258m 
Bed - 6* 40' 10* / Nice Mean Time 

Daily motion in R. A = - a*6s. 

..becl = - as' 

“Hm comet, when dhcoverad, wtu about a’ north cast of the 
4 th Magnitude star , Etldani, and according to its observed 
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motion is at present following a north westerly path through 
Cetui 

Second New Alooi Variable in Cygnub.—I t is an¬ 
nounced, in the Astronomischo Nachrickun, No. 3614* that 
Madam Ceraski, of the Moscow Observatory, hu detected 
another variable during the examination of plates taken at the 
Observatory fay M BUjko From the light variation observed# 
it is considered to be of the Algol type lu position Is the 
following — 

R A Dec! 


1855 o 19 40 59 7 +33 21 6 

1900-0 1943434 +322734 

The period is calculated to be 

6d oh 9 4m , 

an epoch of minimum being 

1899 December 13d 23 3I1. Greenwich Mean Time 

The normal magnitude of the variable is 10, its value at the 
minimum lieing about 12 

A small chart of the neighbouring stars 11 given in the 
paper to facilitate Us recognition The star makes almost an 
equilateral triangle with tne stars B D 32° 3559, and B p 
33 “ 3560 . 

The Compu tation of Occultations.— 'There is a consider¬ 
able number of methods for calculating the times of occullatioos, 
and until quite recently that of Bessel was the most generally 
employed In these computations, in order to obtain results 
accurate to some seconds of time, the values resulting from the 
first calculations were only taken as a first approximation aqd 
used as a basis for a second computation, which latter gave the 
times with greater precision In the year 1896 Dr Carl 
Stechert published a new method {Tafeln fdr die Varans 
btrochnung dor Stttnbcdockungcn) which dealt directly with the 
apparent and not the true time of conjunction, and at the same 
time allowed of certain simplifications being made Curiously 
enough we have received from the Director of the Observatory 
of Rio de Janeiro, Mr L CniU, a description of a method 
which results in an equation similar to that obtained by Dr, 
Stechert, but obtained by a line of reasoning essentially 
different This method, which only involves one computation, 
and is based on ibe exact knowledge of the instant of the 
apparent conjunction of two stars, is fully described in the 
publication referred to, the text being arranged in parallel 
columns in the Spanish and French languages. The accuracy 
of this method may be gauged from the results of ten com 
putations compared with tne observed values The mean error 
of a single isolated observation was found to be ± 11s 5 while 
that of the whole of (he sixteen observations (including 
immersions and emersions) was ± 3*. The method is 
accompanied by numerous tables and diagrams for facilitating 
the reduction* of equations involved 

Light Curve ok Ceraski's First AijGoi Variaiiif —In 
the Astronomical Journal, No 475, Mr J A Park hurst gives ihe 
results of forty five observations of this variable during the period 
1899 June 15 to September 12 Comparisons with four neigh¬ 
bouring stars give the normal magnitude as 8 75, and the 
minimum as 11 4, Forming the light curve from the observed 
times and magnitudes, the epoch of an August minimum was 
found to agree more closely with Prof h G Pickering’s value 
{Harv Coll Obs Circular, No 44) than wnh that of Prot 
Cerasla, so that the author supports Prof Pickering's extension 
of the period to 4d 13b 45m as 
Reduction or Star Photouraihs —Mr A R Hints, 
who has recently undertaken the work of stellar photography 
with the new photographic equatorial refractor at the Cambridge 
Oliserv&tory, discusses, in the Astronomical / oitrml, No 475, 
the method he proposes to adopt in the reduction of the plates. 
The telescope is to be devoted to determinations of stellar 1 
parallax, measures of star clusters, &c., and it is important for 
the ultimate value of the work that the measures as published 
should be comparable with others obtained elsewhere Of the 
many possible methods of reduction, the author considers it 1 
moat advisable to adopt a system based upon that devised for 
the work of the Astrographic Catalogue by Prof H H Turner 
(Monthly Notua, R AS , 1894, vo! hv p. 489) In thus 
publishing the measures in the rectangular co-ordinates from the ’ 
plates themselves, there may be some doubt as to their being 
comparable with older work published in the usual spherical 
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Co ordinates of right ascension and declination Thu the author 
proceeds to investigate by applying ihe new method uf reduction 
lo Dr Frank Schlesmger'a measures of the Kutlierlord photo 
graphs of ibe Praesepe cluster In working nut the equations 
of condition, both the rigid least square solution and the 
simplification devised by Mr Dyson are given From the 
values of the residuals it appears that determinations of parallax, 
Ac , from photographs, may with advantage be earned out 
entirely in rectangular co ordinates, and the results thus pub 
Ushed In addition, the approximate method of solution ot the 

S nations of condition is but little inferior to the rigid least square 
lution. A great advantage of the adoption of this plan would 
l>e the tendency to equalise the time of obtaining and reducing 
ihe photographs. 


TECHNICAL INSTRUCTION IN RELATION TO 
INDUS TRIAL PROGRESS 1 

What are the new industrial i omit turns whn/t we now have 
to meet * 

have long known of the enurtn *us progress bung made 
in Germany, especially in those branches of manufacture 
of the more scientific kinds 1 bus, most of the electric pLnis in 
stalled throughout the continent have been made m Germany, and 
German firms are building practically all the large lighting and 
traction plants in Smith America. In steam engineering and in 
^Upbuilding we know how efficient Germiny has become The 
phrase * 4 made in Germany” was intended to imply that the 
goods so marked were not equal in quality to British made 
goods, but the phrase no longer carries this meaning, and it 
will be remembered that when the Katser Wilhelm dcr Grosic 
dude a record pauage from New York to Southampton, having 
beaten the best English record, ihe sailed into port with large 
white letters painted on her side, #4 MADE IN GERMANY ” 
I was in Germany myself just as this happened, and heard the 
atory passed round, to the great amusement of the Germans 
la South Africa the same progress has been made by the 
Americans, who have supplied moot of the machinery used in 
the South African mines, and the engineers engaged there are 
nearly all young Americans who have received a good technical 
training as engineers and electricians Again, many of the 
principal electric light and power plants in our own country 
are equipped throughout by American firms in competition with 
the best home companies, and erected at our very doors, not 
withstanding that the American plant has to be carried so many 
thousand miles before it reaches its destination 

It Is frequently stated that this is owing to our own firms 
being to full of work that they have orders two >ears ahead, 
bat the question is whether England has more work than she 
can do, or whether the rate of production of that work is what 
it might be if the plant employed in our various manufactories 
were of a more up to-date type In any case it is clear that 
the higher grades of the inrialworking trades are no 1 mger a 
speciality of this country, but, on the contrary, both America 
aitd Germany can compete with us on our own ground 

But there it another direction in which, quietly but surely, 
a revolution is being effected In methods of manufacture, 
not only in engineering works of all kinds, but in many in 
chutries which have never until recently used machinery, and 
this revolution is being brought about by the Introduction of 
die American Machine Tool The characteristics of this 
machine tool arc its high quality, its adaptability to all kinds of 
apodal work requiring automatic appliances, and the method of 
working the tool so as to produce with great accuracy an In 
definitely large number of interchangeable parts by working to 
standard gauges. 

To give an illustration pf the way in which these changes are 
taing Drought about by the introduction of the American 
machine tool. A few weeks ago I visited the newly erected 
machine tool factory of the Ludwig Loewe Co in Berlin, one 
of the largest factories of the kind in the world, having cost, I 
Relieve, nioMVUjllta) marks to build and equip. The firm was 
founded in thpfrtt place about thirty years ago for the purpose 
of making |M| machines, but before it could make sewing 
machines tt teTsp buy American tools with which to make 
them Then after the American machines required to 

1 A b r idg ed from a drftb “ MeUl Work a* a Farm of Manual Inotruc- 
(km In Schools,* realJS JfltwftrortOi of tcicnce teacher* on January it, 
%y Prof ^ ftlpfor, uSQSty College Sheffield 
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l>e repaired, and they had to start a small engineers' shop for 
the purpose of repairs, and more American tools were purchased 
to equip the engineers’ shop But this small engineers’ shop 
proved so serviceable and so successful that the Sewing machine 
trade was stopped, and the machine tool insttitd began to be 
manufactured From this beginning a 'great machine topi 
business was gradually built up. The tools made were of the 
newest and most approved American patterns. The head 
engineer and works' foremen employed were Americana. This 
business has now reached sath enormous dimensions that It 
includes not only the riiachinC tool works above mentioned, bat 
also Arms and Ammunition works and Electrical Appliance 
works, the whole employing, I am told, something like twelve 
thousand men 

From these works are passing out from time to time skilled 
men with practical experience of up-to-date machine tools, who 
become foremen In the various works and manufactories, and 
the result is that, wherever they go, they soon Introduce the 
highest class of machine tools, and rapidly a great change takes 
place in the amount of business done by the firms. America, as 
is well known in engineering circles, Is doing an enormous trade 
on the continent of Europe and with England also in improved 
machine tools of the highest class. 

We have, of course, good machine tool makers in this country, 
but few, if any, who have made a speciality of one single type 
of machine tool, as is the case in America, which tool they 
claim to be the moat perfect of its kind, while they leave other 
types to other manufacturers. By thus confining themselves to 
one class of tool they greatly reduce the working costs of manu 
faciure as compared with firms who make any and every class 
and sue of tool 

A JiOndon Daily recently said, “ there is no question that the 
commercial interests of the United Slates are growing by leaps 
and bounds Europe is beginning lo be inundated with 
American goods, and American firms are getting contracts at 
the expense of European rival* all the world over Thu would 
not be accomplished except for the fact that American manu 
factoring plants are maintained by the universal use of high 
class machine tools, operated by well paid workmen, while by 
far the greater number of shopi in this country are equipped 
with tools many of which are of the most antiquated type 

It is probable the (rerman workshops, generally speaking, are 
in no sense better equipped than our own In fact, we have in 
this country, especially m connection with our great Railway 
Companies, shops which are probably superior to anything else 
of the kind id Ihe world, also our textile machinery Is superior 
to that of any other country, but the < .emiam are waking up to 
the fact of their deficiencies as compared with the machine toot 
equipment of the general American manufacturer They 
recognise that trade follows the machine tool, and the financiers 
of Germany appear to be encouraging the rapid introduction of 
a better class of machines for general works' practice A similar 
tendency is at work in this country, and the result is that the 
industrial conditions are rapidly changing, and a new and more 
efficient class of men lo carry od our mechanical industries is 
becoming more and more an absolute necessity 

What we require tn order to meet these conditions successfully 

and to maintain our industrial position as a community if 

mstalworktrt m competition with our rivals 

It is clear from what has been already mid that we need the 
means of securing a steady supply of skilled machinists and 
tool makers, with a competent knowledge of up-to-date methods 
of turning work out. and of the best types of machine tools 1 men, 
in fact, who are competent to become, in course of time, leading 
men and works* foremen 

There are, of course, works’ foremen in England second to 
none in the world, but every one knows, who has any knowledge 
of works, that such men are singularly scarce, and when a 
vacancy occurs, extremely difficult to replace. These men are 
the brain of the workshop, and upon tnelr skill depends very 
much of the true success of any manufacturing concern. Almost 
any man in the works could be more earily replaced than the 
skilled works' foreman 

Incompetent foremen are not only incapable of Improving 
methods of production, but they will not encourage the intro* 
duction of new machines, which they themselves have not the 
ability to understand and use Sneh men initiate little, and 
they continue to demand the same kind of tool and me t ho ds 
that their forefathers used But the deficiency in the supply of 
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men of the more competent type » becoming more serious every 
day* because the demand for willed race heme imm increases with 
the introduction of improved machine tools, and the problem u, 
fin what way can we hope to insure a supply of thoroughly well 
•rgioed competent machinists. 

It *iH of oourae be said by a certain class of critics that the 
workshop is the only place In which such a training must be 
obtained, but this la not the opinion of some of the best informed 
American engineers 

t A movement it on foot in America for securing a special 
training, by the founding of schools for the purpose of training 
maohlmsti thoroughly from the earliest stages upwards. On 
thU point a most valuable paper has recently been contributed 
to the American Society of Mechanical Engineers on 44 The 
Education of Machinists, Foremen, and Mechanical Engineers/’ 
by Pro! M P Higgins, of Worcester, Mass., USA, in 
which, after recommending the formation of workshop schools, 
he says, 14 America has made a strong beginning as an export 
nation of high grade machines. There arc many evidences of 
keen Interest amounting to surprise and alarm on the part of 
our European rivals It is interesting to note their efforts to 
discover the cause of this sudden uprising of a new and evidently 
powerful rival in a field heretofore all Lheir own 
> 44 The cause of our supremacy ” he says, 44 has not been alto 
ether the superiority of our high class engineers, for they also 
ave highly educated engineers. But it hat largely resulted 
from the superior character and makeup of our mechinns, 
which has come from the chance which America gives the 
workmen, and in the liberal and wise provisions to train 
American boys, giving each a fair field and open path to rise 
from one plane to a higher one, as his abilities and circumstances 
may warrant 

4 We must not allow ourselves to rest secure in the belief that 
our Old World competitors will be slow to discern this cause 
pr slow to profit by the example Therefore what more potent 
steps can we take for our protection than to keep this path open 
from the bottom, and to liettcr our methods all the way up through 
the successive stages ? ” 

In what way may the schools kelp to more effectually prepare 
our youths for the task which lies before them * 

The Elementary School —I begin at the elementary school 
because the problem before us is one which can only be solved 
by laying a good foundation at the very beginning, and pro 
ceeding upwards by a properly organised system of training 
towards the result which we desire to obtain. 

Our British system of elementary school training is probably 
equal to that of any country in the world, but we have to 
regret the very early age at which the majority of boys pass 
away from the influence* of the school Thu is in part due no 
doubt to the feeling on the part of parents, especially of the 
lower classes, that after having passed the ordinary standards 
there is no necessity lor any further stay at school, as the 
subjects taught are avumed to have little or nothing to do with 
the immediate requirements of life outside the school 
The opening in many large centres of Higher Grade Schools, 
lh which pupils who have reached the higher standards may 
receive instruction at low fees in science and in manual work, 
has been generally productive of much good, by retaining in the 
school pupils who would otherwise have left at an earlier age , 
and in these Higher Grade Schools pupils of exceptional ability, 
as tested by the ordinary system of examinations, have been 
selected, and in many cases specially trained, for scholarships or 
for examinations admitting them to the universities But an 
Idea fs beginning to dawn upon us that perhaps, after all, there 
may be, among the very large majority of boys who are never 
among those selected to receive any special training to pa<s 
university examinations, and who have no special aptitude in 
the direction of acquiring book knowledge, much real ability in 
othtr directions, in fact, that they may be, as it were, a kind of 
da worked mine of fwlblHties and resources. 

Hitherto they havi been looked upon as the wasters of the 
school, but It u almost certain that the great inventors and 
mechanician* of our tune have not usually come from the etas 
of btm who are looked upon as the moat successful student* 
Usually the " clever boy * U the one who by his ability, in 
the particular direction by which the schools measure ability, 
succee ds in mcaping from the workshop and in doing, as 
he would ooodder, bettar for himself by obtaining other 

Agjlojmept. 

MO. 1580. VOL. 6l] 


I 1 very Higher Grade School in which work is carried to the 
extent of providing school laboratories for, say, chemistry and 
physics, which, by the way, is a very good and necessary 
provision, should provide also an alternative course in a school 
workshop for the tjpe of lioy well known to teachen whose 
tendencies are more mechanical than scientific, who would 
be likely to make much more progress if trained in a work¬ 
shop than in a chemical laboratory, and who would certainly 
for such training 

very teacher who has had experience with the teaching erf 
science to boys knows that the class consists of two distinct 
types } first, those who are fitted by careful training to beconpe 
successful students, and to lake a more or less high position 
in public examinations, who in fact are aiming at passing 
some examination as a means to their future progress, ana 
secondly, those who have no prospect of such success, and 
whose future success will depend, if they succeed at all, u|>on 
other qualifications. 

Now this latter class includes the majority of the pupils 
They contain also the class from which will be drawn in the 
future the workers, and in some cases the leaders, in our 
industries, and these boys have, equally with the other bojt, 
a reasonable claim upon all that the school can do for them to 
prepare them for their future To meet then the case of 
these boys the workshop course should be an altogether 
different course from that hitherto provided It should be 
equipped with as much care and as much completeness in its 
way, for the purpose of training this type of boy, as is the 
chemical or physical laboratory, and the educational value of 
such training need be in no sense inferior to that of any other 
course of study 

It is assumed that bojs in such a school have already done a 
woodwork course, and if so Lhey would here receive an iron 
work course in a workshop supplied with a good selection of 
tools, including some small but good tjpes of machine tools 
driven by a gas engine or electric motor The effect of pro¬ 
viding such a course of instruction would be to select, by a 
natural system, the type of boy likely to profit by the training 
received, and to retain these boys for a much longer period than* 
would otherwise be possible But the success of such school 
workshops would depend largely upon the course of instruction 
given, and upon the quality of the tearher giving it The 
course should include practical work In the shops, the arithmetic 
of machines, geometry, machine drawing and design, and. 
elementary applied mechanic* Each of these subjects is capable 
of indefinite extension, but it it of great importance that the 
early teaching should lay a good foundation upon which the 
future may be built, and that nothing should he learned which 
will afterwards require to be unlearned 

UNIVERSITY AND EDUCATIONAL 
/V 7 ELLIGENCE 

It is announced that a copy of the charter and statutes which are 
to govern the new University of Birmingham, has been laid on 
the table of the House of Commons This contains a list of 
honorary and other officers covered ly the terms of the charter, 
but only three persons aie mentioned who have been definitely 
appointed to positions in the new University The first Chan 
cel lor will be Mr Chamberlain No name is associated with 
the office of Principal, which is to be a Crown appointment, 
made through the I-ortl President of the Council, but the Vice- 
Principal nominated is Dr R S Heath, who has been acting 
Principal of Mason University College. The appointment of 
the first Dean of the Faculty of Medicine hai been conferred on. 
Dr, B C A Windle, F R b 

SOCIETIES AND ACADEMIES . 

London 

Royal Society, December 7, 1899—"Gold Aluminnlm 
Alloys." By C T Heycock, F R S , and F H Nevdle, F R.S. 

The freecing point curve for mixtures of gold and aluminium 
consists of seven branches, each branch corresponding to equili¬ 
brium between liquid and the first solid which forms as the system 
cools. Seven sulntances can also be detected by a microscopic 
examination of the solid alloys. They are gold, A14AI, Au a AI^ 
or perhaps Au.AI,, A U# AI, a body which u probably AuAl, 
Roberts-Austen’s purple AuAlf, and aluminium. With the 
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exception of AuAl, the compounds are white in colour The 
bodies AUfAl snd AuAl, are indicated by well marked summits 
in the curve, their freezing points being 615* C and 106a* C re 
sportively, the latter identical with the freezing point of gold 
The lowest melting point is that of an alloy containing only 3*6 
per cent by weight of aluminium j this alloy melts at 527° C 
The photomicrographs accompanying the paper show that the 
minute structure of tne alloys repeats itself at corresponding 
points of each branch of the curve For example, near the 
summit of the branch corresponding to the pure alloy, Au^Al, 
the photograph shows us more or less hexagonal polygons of 
(his substance almost entirely filling the field, and only separated 
from each other by very fine hnes of impurity If we take a 
section, of an alloy a Imle way below the summit, we see the 
polygons of Au,Al surrounded by a ribbon like network of 
mother substance Still further down, the crystals of Au^AI 


apknatic oil immersion front and the construction of tire Hup* 
ghenlan eye.pkoe —Mr Michael pr opomd a vote of thanks ha 
the President, not only for the address, but also for Ms tnhwfr 
services to the Society during the time be hod orrupsed tha 
chair —In this period be had given a series of uddremre whhb 
will form an admirable record of the practical applica ti on pi 
the principles upon which the optical part of the mtarpresfie 
was constructed. — Dr Bralthwaite having seconded the wotopf 
thanks to the President, It was put to the meeting, and carried 
unanimously —The President then Introduced Ms ssognpor, 
Mr Win C&mithers, who, having taken the chair, gave a short 
address to the meeting —Mr Rousselel exhibited a mounted 
specimen of SftpAanocsros ctckkanuy a rotifer which is very 
difficult to kill with its alia fully extended 1 but after many 
trials, Mr Rousselet has succeeded in overcoming the difs- 
culty, and the specimen exhibited presented a very life Hka 


are scanty, and arranged in such regular patterns, generally in 
lines at right angles to each other, as to render it certain that 
they Crystallised freely while surrounded by linuid Finally, at 
the bottom of the branch, that is at the eutectic point, the large 
Crystals of Au,Al are absent, and the whole field is full of the 



mother substance, which is sometimes, hut, as we explain In the 
paper, not always a eutectic mixture 

if, leaving the eutectic point, we ascend the next, branch, 
these phenomena repeat themselves, but the primary crystjdliia- 
non (that is the matter which solidified first) Is now of a different 
substance 

The photograph reproduced is of an alloy which, taken aa a 
whole, would have the formula An»AW ™ darker part con¬ 
sists of Au t A 4 which crystallised first The lighter ground, or 
mother substance, Is in this case the pure body Au«AI» and Is 
not a eutectic mixture. The pattern is typical of a point on the 
curve situated a little way above a eutectic angle (Magnifies 
tion 45 diameters.) 

Royal Microscopical Society, January 17 —Annual 
meeting —Mr E. M Nelson, the President, in the chair — 
The President announced with deep regret the death of the 
Treasurer, Mr W T Suffolk He was an old member of the 
Society, having joined it in 1863. In addition to acting as 
Treasurer for some yean, be had examined and catalogued the 
slldw, about 7700 in number, in the Society's cabinet, and had 
r emo u nted a great number of them, which had been found to be 
leaking or otherwise imperfect.—A resolution expressing the 
great sympathy of the Council with Miss Suffolk, and also 
acknowledging her gift to the Society of her uncle's cabinet of 
slides, was read to the meeting, and at the request of the President 
the Fellows present endorsed the action of the Council by show 
of hands.-t-After the report of the Council for the past year and 
the statement of accounts had been rend and adopted, the Pro- 
aident announced that the following had been elected as officers 
and Council for the ensuing year —President Wra Carrnthers; 
Vice-Presidents A. W Bennett, G C Karop, A D Mtcharl, 
E. M. Nelson ; Treasurer J J, Vexey , Secretaries Rev Dr 
W. U DalHnger, Dr R G Hebb, Ordinary Members of 
Council b M. Allen! Conrad Beck, Dr. R. BnuthWaitk, K, T 
Browne, Km E. Carr, £. Dads well, Sir Ford North, H G 
Plimmer, T « Powell, C. F Rousselel, Dr. T. Tat ham, G 
Western, Curator 1 C F, Rousselet —The President then de¬ 
livered the annnal address on the work done during the past 
year in connection with the Society, including the standardise 
don of the sufastage and eye-pieces, and concluded by reading 
a paper, which war a continuation of the optical subjects dealt 
with in his previous addresses, and had special reference to the 
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appearance 

Linnean Society, January 18 —Dr A. Giluther, F R.S., 
President, In the chair —Mr J C Hill, of Sydney UMvenky, 
exhibited some photographs of specimens and drawings of 
Monotreme and Marsupial embryos, obtained by him in 
Australia. Of special interest were those of a newly hatched 
Omttkorkynchusy showing a nasal caruncle and the pr esen c e of 
a medium maxillary tooth, the function of which is at present 
undetermined. Chief among the Marsupial senes were photo¬ 
graphs of Dasyurus embryos in tUm and showing the free 
condition of the allantois. The Zoological secretary gave eft 
account of a paper by Mr H M Kyle, incident to an extended 
investigation of the flat fishes now progressing. The author records 
in these and certain other Tcleoetcans the existence of " Nasal 
Sacs," originally observed by Owen, and move recently by 
Solger in |fie stickleback. He shows them to be secretory in the 
less specialised Pfeurooectidce, paired and non secretary smimg 
the soles. Mr George Msssee read a paper 00 thooriginof the t 
Baridiomycetea. He remarked that Tucl, a Danish mycologist, 
bad recently demonstrated that Sttikum r w frw re, hitherto 
regarded as a typical Ifyphomycete, Is a true ProCobaeidfo f- 
cete. Following up this hint, the majority of the apades of 
Siilbum % some of which are the known conldlal phase of specks 
of Sphmerostilbi, and others existing without any known higher 
form, were examined, with the result that the eooMfad Co ndi ti on 
of Sfktenstifa mierttfer* and S grmciHp sf p enned to te 
identical in structure with SMum vujgur*, in other words, 
true Protobaridlomycetes. This discovery reveals the feet that 
the conidlal condition of an asdgerous fungus may be a tne 
Protobasidiomycete. Similar discoveries had been made with 
forms of fWsnikk and Irerm known to be the tonidlsl 
stages of asci gerous fongL 

Manchbstuu , M 

Literary and Philosophical Society, January's}.—Ptofi 
Horace Lamb. F.R.S , President, in the chair— Ms. G & 
Stromeyer read a paper on thi origin of granite, in. which he 
surested that, as the melting temperatures of soUds are either 
raised or lowered by premure, and as the melting temperatares 
of felspar and hornblende are certainly raised by pressure, it may 
be found that the melting temperature of quarts h lowered 
under such conditions, if tost were seen to be the esse, a satis* 
factory explanation would be afforded why the aider of 
crystallisation of gnnlte^formlng mlntrab is the reverse of the 
order of their melting temperatures, because at the depths brioer 
the earth's surface where these melting temperatures are reached 
the pr e s su res are sufficiently great to aooount for variations of 
melting temperatures of several hundred dsgrem, Cleric 
Maxwell even areumed that the melting temperature of three 
minerals would be so materially raised that tlw earth's centos 
must necesnrily be solid. No experiments having aa yet been 
made on quarts, the author suggested that, if stmnkntly sre^tt 
specimens of this mineral were experimented upon In Pro C Jolyi 
meldometer, the molecular pressure—which for water k said to 
be 5000 atmospheres—would affect the melting tempe ra ture vrey 
materially, and by this means the question as to the origin of 
granite would be advanced one step.—A paper, entitled "Nodes 
on some Juraaric plants In the Manchester Musefcm," by A. G 
Seward, F.R.S, was oommunicated by Pro! F. E, Wdk 
The late Prof W G Williamson collected from the briedcr 
oolite rocks exposed in the cbff sections south of Scarborough ft 
number of foreil plants, of which ha sent drawings and da* 
■enptive notes to Prof Lindley, who figured a number of there 
in the clastic "PostilFlora.” Some ofthese pknt-rerealns, turn 
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in (hi Manchester Museum—to which they were presented by 
M WUHupiofr^Mr Seward has subjected to 1 renewed 
critical embtosdon, with the rewlt that be finds many of them 
with Jbonl plants described previously under, other 
nitre by Bftocnwt Thus, Spktmvfitoit arguia, Lindley 
■nd Httttdn’to CmbpUris hymnofkylbiiu, Brongmart, 
JbtoMoris domtaU, L. and H m Todua miUiamsom, Brong. j 
C Hopttrh cunoata, L. and H. * Sagonoftoris pkUlipti, Brong 
Soane other specimens figured by Uodley and Hutton under one 
Ugeec ase* eococdlng to the author, identical with other plant 
remains which had neen differently identified Thus. Tkwm 
i 4 tpomsut l figured on PL I6y, is specifically identical with 
AmhyfkyUum mmnWart, figured on Pit 186 and 219 
Other Jurassic plant remains in the Manchester Museum were 
also described by Mr Seward, and their systematic position 
critically discussed 

Cam b*i dgi 

Philosophical Society ^ January 22.—Mr. Larmor, Prc 
sident, in the chair.—Experiments on the periodic movement 
of plants, Miss D f F M. Pert* and Francis Darwin. The 
first part of (he paper is practically a continuation of the 
authors' research on the artificial production of rhythm in 
plants, published in the Amktis of Botany, 1891 The second 
part deals with a new example of periodic movement If a 
14 sleeping” plant is placed in a dark room after its leaves have 
assumed the nocturnal position, it will 11 awake" next mom 
ing, 4 a its leaves will return to the diurnal position, in spite 
oflhe darkness. In the experiment described, the procedure 


was varied py exposing the plants to one-sided illumination, in 
these CfaumnsUnces the leaves are well known to assume 
certain characteristic oblique positions. The point of the ex 
periment U thiu if a plant is darkened after having responded 
in the above manner to one sided illumination, it returns to the 
nbtjqoe position on '• awaking" next day in complete darkness. 
—WeaMen plants from Bemissart, A C Seward. A brief 
mount was given of a collection of plants tn the Natural 
History Museum of Brussels which ym ,a obtained from argil 
feceods rocks at Bermsrart, a locality rendered famous by the 
discovery in 1877 of more than twenty complete skeletons of 
Ig namim The beds containing the Iguanodous and plants 
occapy a gorge, 250 m deep, bounded on either side by car 
bomferoos strata. A short list of species of Bernismrt plants 
was published in 1878 by M Dupont (Bull Ac H Mg , vol 
xxri. [a] 1878, p. 387), the identifications being made by the 
late Masquls of Saporta. Through the courtesy of M Dupont, 
the Director of the Brussels Museum, the writer has recently 

S amined the collection, which consists of numerous small frag 
mts of typical Wefilden species. The flora is represented by 
fragmentary ram pies which appear to have been transported for 
a considerable distance, and finally deposited in a fine freshwater 
argillaceous sediment A striking feature of the flora is the 
scarcity of Gymnosperms; nearly the whole of the material 
oonfists of fragments of fern fronds, WtvkstUa Mantolti being 
by far tho commonest species. The evidence afforded by the 
paugs points unmistakably to a Wealden age, nearly all the 
spades being identical with those described from the Wealden 
mcks of the Sussex coast, the north German area and else 
where.—On the biology of Bulgaria polymorpha, R H 
BUfan. The life history of this fungus has been studied in 
detail by means of cultures grown on blocks of sterilised oak 
wood. 

Edinburgh 

^Royal Society, January ia*— Prof Copeland In the chair - 
Dr. Peddte, in a communication on the torsional constants of 
iron and steel, stated that be obtained for steel results similar 
to those already obtained for iron A linear relation was found 
to hold between log b and w, where x and n are the parameters 
lg the oscillation equation ywfx+eirai, in which x is the 
number of oscillations reckoning from the commencement 
«tf any experiment, and y is toe amplitude of oscillation. 
The line representing this linear relation varies in Inclination 
■with the state of fatigue of tho wire 1 but, for the same 
win ,these linea ail pass through one point. This gave a 
Jpantfey which might be regarded as measuring a definite elastic 
quallW of fibs metal The resu lts showed that iron was, as 
regards elastic properties, about six times worse than steel— 
PW Kuans* gave a simple proof of Gibbs 1 phase role, that a 
Me* of n independent substances existing ip r phases in 
4MpriUbrinm is capable of (o-r+a) independent variations. It 
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s first shown that the total number of variables was 
(e-i)r+a Then, by a ample application of the seeood law 
of thermodynamics to the conditions of equilibrium, it was 
show* that these conditions* were (r-i)js. The*difference 
of these two exprenions gives the phase rate,—^ Prof Kucnen 
also read a paper on the change with temperature of the* os* 
efficient of absorption of a gas in a Hqura Several experi¬ 
menters had obtained evidence that in some cases the eoefficteat 
of absorption passes through a minimum as the tempcrtttlre 
rises Having been asked t>y Prof Ramsay if the phenomenon 
might not be connected with the approach to the critical po int, 
henad looked into the ^uetttloft, and by a comparison'Ofthe 
ipour pressu re curve for a mixture frith the curve for the 
solvent Tn the case of hydrogen and carbon dioxide he found 
that the coefficient must increase as the critical temperatureis 
approached Then, the coefficient of absorption being in the 
vast majority of eases high at low temperatures, It follows that 
it must oass through a minimum u the temperature rises.—Mr 
W B. Blaikie exhibited his “ Cosmosphere," which consists of 
a terrestrial globe surrounded by a concentric celestial sphere of 
celluloid The instrument is useful for demons! rating a great 
variety of problems in astronomy and navigation From the 
coxmosphere In Its complete form had been evolved a slide 
rule, which solved by Inspection many of these problems. It 
consisted of two celmloio sheets inscribed with projections 6f 
the hemisphere with longitude and latitude lines The hemi¬ 
spheres were accurately s up erposed, and the upper one could 
be rotated and clamped in any position relatively to the under 
Mr Blaikie detponttrated jtho Value of ihfe AHdenrUle by solving 
with great ease problems requiring, as usually treated m books, 
a considerable amount of intricate mathematics. The solutions 
were correct to about a quarter pf a degree 

- Paris. j 

Academy of Sciences, January ao.—M Maurice Lftf 
in the chair —Contribution to tho study of the radium nun 
ations, by M Henri BecquereL Different preparations of 
radium salts emit rays which are equally deviated in the 
magnetic fields, differing only in Intensity The resells are 
independent of the presence of air —Note on the cvystallM 
and volcanic rocks of Southern China, by MM Michel 
Levy, A Lacroix and Leclere The results of an examination 
of the specimens collected by M Lecfere on his recent Mpedfc 
lion in China. From Ilien Bat to Tali Fou the rocki are 
chiefly feJsjarhic and micaceous sc hut a In the stanniferous 
region of Ko Tioii the granitic schists are’Jraversed by tourmaljnp 
pegmatites,. whilst the line of fracture of Khiti Gan Is marked try 
the appearance of a coarsely crystalline granite containing Home, 
—The Gard coal basin, b) M Marcel Bertrand The author 
combats the generally accepted view that the break between tjie 
upper and lower coal measures ^Stephanian and Westphalian) 
is the chief fact dominating the history of the chaw, and puts 
forward a view co-ordinating and explaining in a simple manner 
all the anomalies of the basin —On the molecular volumes of 
some camphor derivatives, by MM A. Haller and P Tb 
Muller The results of the densities of eighteen camphor 
derivatives, partly pure, and partly faked in toluene solution, 
Are tabulated and the results compared with those calculated ty 
Traube's formula — Materials of topological study for Algeria 
and Turns, by M Baasot Remarks on the tenth volume of the 
4< Cahiers du Service gfeographique''de 1 ’Annie 11 —M Hittatf 
Leffler was elected a Correspondent for the Section of 
Geometry, and M Btenaymfe for the Section of Geography 
and Navigation —The President announced to the Academy 
the loa by death of M Marion, Correspondent for the 
Section of Anatomy and Zoology, and of Mr D E Hughes.— 
Remarks by M MHne-Edwatds on the work of M Marion — 
Observation of the Leonids of 1899 in Rusoa, by M S. de 
GUsenapp. Although the conditions were unfavourable, owing 
to the state of the sky, observations of 745 Leonids were made, 
394 of which were seen during the night of November 14.—On 
the proper motion of stars near the sun, by M Duponchel —On 
some partial differential equations, by M IL Du port—On the 
existence of recond differentials of potential, by M Henrik 
PetrinL—On the tew of the resistance of the air to the motion 
of projectiles, by M Paul Vteftle. A comparison of the sestet 
once per square centimetre observed for a cylindrical projectile, 
haring a plane face it right angles to the direction of motion, 
and calculated from the formal* of MM Ricraann and 
Hugomot, shows that there are practically identical The 
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temperature cor ret ponding to tanous velocities is also calcu¬ 
lated! and lead to ihe conclusion that (be temperatures of 
meteors, even taking into account ibe low pressure of 
the medium traversed, are amply explained by the law 
of propagation of discontinuities —On the decomposition of 
a luminous motion into simple elements, by M Ch. Fabry — 
On tbe constitution of nhite light, by M Gouy —Polarised 
light emit fed by a Geissler tube submitted to the action of a 
magnetic field, by M R Doogter The intensity of the red 
ray of hydrogen is distinctly reduced in a magnetic field , 
similar effects, but lass marked, arc observed with tubes con¬ 
taining chlorine, nitrogen, carbon dioxide, carbon monoxide 
and argon, the spectrum of the latter undergoing curious modi 
heat loos in the magnetic field —Time of estabUshnv the electric 
spark, by MM If Abraham and J Lcmome The duration 
the Kerr effect in carbon bisulphide is divided into three 
4>arts a the duration of the establishment of the luminous intensity 
of the spark, the time of discharge, and the time during 
which the carbon bisulphide preserves its doubly re 
shading power after the electric field has dirappeared 
Each of these phenomena, taken singly, has a dura 
.don of less than 1/109,000,000 of a second —On the detection 
of silver in presence of mercury amido-chloride, by M F 
’f^eteur From a mixture of silver and mercurous chloride it is 
not possible to extract the whole of the silver salt with aqueous 
ammonia, since when the silver chloride is small in proportion to 
the calomel, nearly the whole of it is retained by the mercury 
amido-chloride formed, even after repeated digestions with 
ammonia.—Action of oopper upon acetylene, formation of a 
condensed hydrocarbon, cuprene, by MM Paul Sabatier and 
T B. Senderena. Acetylene, passed over copper heated to 
300* undergoes a com pikas ted transformation, giving a liquid 
hydrocarbon and a mixture of ethylene, propylene, butylene, 
ethane, and hydrogen At the same time the copper becomes 
Coated with a solid deposit, of the compomupp £C,Ht)n, 
to which the name of cuprene is given — Acldimetry 
of the polybaslc organic acids, by M A. AstnuL— 

On iso pyrom tide acid, by M £. J Slmori The 

author has succeeded in obtaining good yields of the iso 
. oyromude add discovered by Umpricht, the existence of which 
' jum been denied by Oliver! and Pentoner, by the dry dlstilla 

* Lion of a mixture of mode add (350 gr ) and potassium bnml 
tphate (550gr ). The exact constitution of the add is not yet 

worked out.—Genesis of terpene compounds in lavender, by M 
Engine Charabot —On a new method for the ex traction of India 
rubber contained in the bark of divers plants, especially of 
by MM A. Arnaud and A. VemeulL The bark, 
-finely powdered and ground up with warm water, gives up the 
whole pC Us India rubber, no chemical reagent being necessary 
—Defence of the organism against the Injurious effects of gland 
vwtar secretions, by MM Charrin and Levaditl —The intestinal 
reabeorptlon of sugars, by M E. H&too —The peripheric 
organs of tbe sense of space, fay M E de Cyon —Photogram- 
metric fodroetry in microscopy, by M V Legros. -On the 
endomorphic transformations of santoxin andesite, under the 
influence of calcareous enclosures, by M. A. Lacroix —On the 
non-existence of the hexagonal system, by M Ft 6 d Wallerant 
The author condudes from the discussion of the crystallography 
otnepheline, potassium sulphate and arragonite, that the hexa 
-gonal system has no real existence in nature, and has only a 
S&eoretical importance.—The geology of Southern Australia, by 
J M Jules Gamier 

DIARY OP SOCIETIES. 

THURSDAY, February 8 

Royal Society, at 4 30.—The Spectrum of « Aqdht Sir N Loekyer, 
K CB. F ILS h and A tawler (1) Oo the Prodbotiou of ArtitidaJ 
Colour-bttndAeae by Moonlight (*) 0 u the Relation of Artificial Colour 
bUndoeu to Successive Contrast G J Burch.—On metrical Effect* 
du »o Evaporation of Sodium in Air and other Gee** W C 
Heodereoa.—On Electric T*hcM and tbe Molecular Cbangre produced 
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OMENTAL HISTORY FROM BC 850 TO 
BC 33a 

Ths Piping of th* Emptrts By G Matpero English 
Edition. Pp. xiv + 814. (Society for the Promotion 
of Christian Knowledge, 190a) 

HE appearance of the third and concluding volume 
of the English translation of M Maapero’s “ Histoire 
ancienne des Peoples de FOnent " will be welcomed by 
many, for this section of the work deals with a period 
which is foil of interest for every student of the records 
of the past. In the centunes which passed between the 
me of the Assyrian kingdom under Assumasirpal and 
the advent of Alexander the Great, vast empires sprang 
into being and decayed, mighty dynasties in Babylonia, 
Assyria, Elam, Persia, Syria, Palestine, and Egypt rose 
and fell, and the balance of power among the nations of 
Western Europe and North East Africa changed so fre¬ 
quently, and in changing produced such unexpected 
results, that the history of that period in the world’s life is 
as remarkable as that of any which has come down to us. 
Moreover, the mass of material which is now available 
for constructing a connected account of the last great 
Semitic Empires which developed and flourished before 
the birth of Christ is very large, and we are enabled, by 
means of the documents now before us, not only to read 
the narratives of the events which occurred in that com* 
parativelyvremote period, but also to understand many 
of the motives which prompted the policy of some of the 
greatest Oriental despots to whom Providence deputed 
the sway of empire Indeed, more is known of the 
military prowess of the kings of Western Asia than of 
their civilisation , but we must hope that masses of tablets 
inscribed in cuneiform still lie buried beneath the mounds 
in Mesopotamia, and that when the excavations, which 
will certainly be conducted in future years, have been 
successfully concluded, and the newly-discovered texts 
have been fully investigated, we may learn fuller details 
of the daily life and interests of the peoples whose victories 
m war, though only made known to us twenty-five cen¬ 
turies after they were won, fascinate us by their glory, 
and indicate by their frequency the vigour of the power 
which could strike so quickly and so hard 
M Maspero divides the volume of his work now before 
us into seven chapters, each of which is tolerably com¬ 
plete in itsell The first deals with the nse of the great 
Assyrian Empire of Assumasirpal, and the straggle for 
the possession of Northern Syna and Palestine between 
that king and the warlike, powerful tribes of people 
whose ancestors had, centuries before, withstood the 
might of RameseA the Great of Egypt Assumasirpal 
and his son, Shalmaneser II, once more made the 
Assyrian power predominant in Syria, and they gained 
possesjdon of the lands over which their ancestor, 
Tiglath-Pileser I., about B.C 1100, bad hunted the lion 
of the desert and jungle, but not without a senes of fierce 
fights. The second chapter discusses the development 
of the Assyrian rule under Tiglath-Pileser 111, about 
B.C. 740, and desenbes the downfall of Babylon and the 
collapse of the Jewish power, which had been long fore- 
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seen by thoughtful Jewish politicians. By the end of 
the eighth century b.c, the whole of Western Asia was 
in the hands of the “ great king, the King of Assyria. 11 
To many the third chapter will appear the most interest¬ 
ing in the book» for it treats of the nse of Nineveh, 
and of the subjugation of Palestine by Sennacherib, and 
of the siege and fall of Jerusalem The foolish idea of 
obtaining support from the kings of Egypt led Hesekiah 
and his governors of cities hopelessly astray, and this 
fact M Maspero has well brought out Had Hezekiah 
seen as clearly as the shrewd Isaiah, he could never 
have failed to discover that sooner or later his 41 buffer 11 
kingdom must be crushed between those of his great 
neighbours Aasyna and Egypt When once Sennacherib 
had shown that it was possible to overrun Syria and 
Palestine, and to march on to the frontiers of Egypt, his 
successors, Esarhaddon and Assurbanipal, were not slow 
to follow in his footsteps In the fourth chapter the 
deeds of the last two kings are described at length , and 
by means of their annals we can watch their victorious 
progress until we find Assurbanipal actually appointing 
As By nans to be governors of some of the greatest cities 
in the delta of Egypt 1 But two hundred and fifty 
years of conquest had ennehed Assyria, and made it 
greater than the greatest of its ancient kings had ever 
succeeded in making it, and under the vigorous rule 
of Assurbanipal, Nineveh became the centre of all the 
known arts and sciences, of literature, and of luxury and 
wealth The warlike tribes on the eastern and southern 
frontiers of Assyria watched with eagle eyes the gradual 
relaxation of the hold which the last of its kings kept upon 
his tributary peoples, and they silently made ready to claim 
their independence when the opportunity for doing so 
should arrive They had not long to wait, for before the 
close of the seventh century before Christ we find that 
the eastern portion of the Assyrian Empire had been 
seized by the Medcs, and that Babylon and all the nch 
land about it had become the possession of Nebuchad¬ 
nezzar II, whose character has suffered so much at the 
hands of the writer or editor of the Book of Daniel 
Under the hand of this last-named king the Jews lost 
their kingdoms in Palestine, and the glory of Israel was 
transferred to Babylon, where it introduced a new element 
into the cosmopolitan population of Babylon. But 
Nebuchadnezzar's empire was doomed not to last, and 
in the reign of Nabonidus, who seems to have been 
interested in the archseology of his country, if we may 
judge by his annals, it fell into the hands of Cyrus, who 
captured Babylon about BC 538 Under the rule of 
the Persian or Actaemenian kings the Babylonians and 
Assyrians enjoyed great freedom, and the liberal-minded 
Cyrus gave the Jews the opportunity to rebuild their 
temple at Jerusalem At the beginning of the fourth 
century we find the Persian rule becoming as lax as was 
that of the Assynans in the days of Nabopolassar, the 
father of Nebuchadnezzar, and all the nations that were 
nominally subject to it anxiously looked for the appear¬ 
ance of a king who would protect their fest vanishing 
interests and lead them in successful battle About the 
same tune the power of Egypt was crumbling away, and 
towards the period of the birth of Alexander the Great 
her once mighty empire was presided over by a king 
who, if we may believe tradition, spent more time in 
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studying magic than m ruling bis kingdom It is quite 
clear, when we look at the history of the period) that 
the kingdoms of the Modes, Persians, Babylonians, 
Assyrians, and Egyptians had become effete, and that the 
time for the coming of the Macedonian hero had arrived 
As soon as Alexander began to attack them they fell 
before him like com before the sickle, and the Oriental 
nations, exhausted by centuries of luxury, formed a com¬ 
paratively easy prey for the warlike Greeks. 

Such, in bnef outline, is a sketch of the contents*of 
M. Maspero’* interesting volume. In the limits of a 
short notice it is impossible to discuss details, much 
less differences of opinion, and now the work is done it 
is easy to see where improvements could have been made 
In matters relating to Egyptology, M Maspeitfs opinion 
is generally sound , but it goes without saying that when 
he finds it necessary to refer to cuneiform literature, he 
is obliged to do so at second hand There is no discredit 
attaching to him for this necessity when discussing 
native records of Babylonia, Assyria, and Persia , only 
the reader of the work before us must remember that 
M Maspero merely repeats what experts in cuneiform 
have written in their books. The references are full and 
are honestly given f and if the reader seeks further in¬ 
formation, it is only necessary for him to consult the 
authorities whose names are given in the notes, when fae 
will be in a position to judge for himself Whether it 
was wise for M Maspero to attempt to cover such a 
vast field of study—a work which to do successfully 
involves a good knowledge of several difficult Oriental 
languages—is a matter which we do not care to decide , 
but there is no doubt that he has written an interesting 
book, and one which will give the reader a good general 
view of a most eventful period in the history of the 
world. 


AMERICAN ICHTHYOLOGY 
The Fishes of North and Middle America a Descriptive 
Catalogue of the Species of Fishdtke Vertebrates found 
in the Waters of North America , North of the Isthmus 
of Panama. By David Starr Jordan and Barton 
Warren Evermann Part I Pp. lx+1240 (1896) 
Part II Pp xxx+1341-3184 (1898) Part III Pp 
xxiv+3185-3136 (1898). (Washington U S. National 
Museum) 

HIS work forms No 47 of the Bulletin of the 
United States National Museum , the third volume 
reached this country last year, and a fourth, which will 
Contain a complete table of contents of the whole work, 
addenda, and a representative selection of illustrations, 
11 still to come. 

The present work is, in some measure, a revision of 
the M Synopsis of the Fishes of North America,’ 1 which 
the senior author published In conjunction with Dr 
Gilbert in the year 1883 as No. 16 of the Bulletin men¬ 
tioned! and which, up to the present tune, has been of 
such great service to the student of North American 
fishes In this H Synopsis, 0 however, all fishes were 
fcxduded from south of the boundary between the 
United States and Mexico, and no distinct attempt was 
made to draw a h fine between the marine fishes of the 
MO 1581. VOL. 6l] 


Southern States and those of the West Indies. The 
present work has a much wider scope the marine fauna 
is extended southwards to the equator, and that of the 
freshwater to the Isthmus of Panama , the whole of the 
West Indies, the Caribbean Sea, the waters of the Gulf 
Stream* and the Galapagos Archipelago are included 
Towards the north, the fishes not only of the Alaska 
Sea, but also those which are known from Kamtcbgtka 
and the Kurile Islands, form part of the work. Thus, 
the number of species that had been described in the 
“Synopsis 9 is nearly doubled, and amounts to 3137 in 
the present catalogue, besides about a hundred which 
are added in a supplement at the end of the third 
volume. The pagination runs continuously throughout 
the three volumes, a plan the advantage of which is 
doubtful, as, in referring to a species, it will not enable 
us to dispense with noting the volume in addition to the 
page Some 260 pages of the last volume are taken up 
by an artificial key to the families of u true fishes,** a 
glossary of terms, and a general alphabetical index ; the 
latter seems to have been prepared with great care, and 
has never fruled us on the occasions we had to refer to 
the work. 

The mode of treatment of the subject is uniform 
throughout the work A diagnosis is given of each of the 
gene/a and higher divisions, and followed by a key to 
their constituent parts. The species are concisely, some¬ 
times more fully, described, either from actual specimens 
or from previously published accounts, with a few notes 
on their geographical range or their economic import¬ 
ance. We shall subsequently refer to the syi^pnjrpqr 

It will be apparent from these notes that thp wqrk 
initiated by Dr Jordan was a 9 enous and very laborious 
undertaking It could be successfully earned through 
only by men who through long and patient inquiry 
and study had acquired an intimate acquaintance with 
both the fishes and the literature of their country, 
who had at their disposal the large accumulations 
of specimens in the museums of the United States, 
and who at the same time possess in a rare degree 
the gifts of methodical work abd energetic applica¬ 
tion. These conditions were amply fulfilled in Dr. 
Jordan and hi 9 coadjutor Dr Jordan seems to have 
commenced his ichthyological studies as far bade as 
1875, and we see from a list dated 1890 that in the inter¬ 
vening fifteen years he published more than two hundred 
papers on North American Ichthyology, many of tbeth of 
considerable extent Of bis pupils and colleagues he 
imbued some with his own love of ichthyology, and when 
we consider that his duties as President of the Indiana, 
and later of the Stamford University, and as Commis¬ 
sioner of the Fur Seat Fisheries, must have taxed his 
time to the utmost, we cannot be surprised that he found 
It beneficial for the progress of the work under 
join farces with Dr Evermann, himself an author of 
many original papers on American fishes. 

Two features of the work characteristic of American 
Ichthyology, to which the European student, at any safe, 
the writer of this notice, wQl be scarcely f c c o ndfo tf, 
Obtrude themselves too forcibly to be passed over in 
silence. One is the excessive subdivision into fortifies 
and genera the 3137 species are relegated to ttpfess 
than 333 families and 1077 genera, leaving ouf of con- 
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«l<UntiQQ the subgenera which ere not numbered, and 
wbt^h we are afraid to count Then, the authors have 
a4&pt*d a set of rules which, when applied to ichthy¬ 
ology, make the greatest possible disturbance in pre¬ 
viously accepted nomenclature So called rules of 
priority are made retrospective, uniformly and pedanti¬ 
cally reasons which induced elder authors to select 
certain names for their genera are set aside, and not 
cVOn Linnaeus himself is allowed to change his own 
name*, no regard is to be paid to the character and 
■spirit of a work in which the names take their ongin ; a 
name by a Rafinesque or Swainson deserves as much 
consideration as one given by Cuvier or Rilppell Both 
these methods result in a nomenclature which is more or 
teas difficult to grasp by a European systematise. 

Finally, we have to refer to the manner in which the 
authors have dealt with “synonymy” Thu seems to us 
too scanty to satisfy the wants of the student either of 
systematic ichthology or of the American fauna. The 
authors announce as the principle by which they have 
been guided, to give “ enough synonymy to connect this 
work with other desenptive works, and no more”, and 
of such works they mention the first descriptions that 
have been given of supposed new species or genera, the 
“ British Museum Catalogue of Fishes,' 9 Jordan and 
<1 liberty 44 Synopsis,” and “other works in which special 
information is given ” No objection could be taken to 
the adoption of this principle, but we fail to see that the 
authors have strictly adhered to it What we expect in 
a work specially devoted to a fauna, is foil reference to 
every- paper in which our knowledge of the species of 
that fauna has been advanced in some respect Con¬ 
sidering the vast amount of ichthyological literature 
scattered through the American periodicals, a more per¬ 
fect collection and arrangement of references would 
have been of great benefit to the student, though, we 
admit, a work of considerable labour. 

We will mention only one case to show that the scanti¬ 
ness in their references may even cause inconvenience 
to the student The ichthyological parts of the Reports 
of the United States Survey Expeditions were prepared 
by Charles Girard, and published about the middle of 
the present century, they form a considerable portion 
'-of those quarto volumes, and were very liberally illus¬ 
trated A great number of forms were described in 
them, and we learned from them at any rate that a large 
contribution to our knowledge of the American fauna 
had been made in the collections of those expeditions. 
Unfortunately, the treatment of the subject by the 
naturalist mentioned was not satisfactory, and it seemed 
m >st desirable that the typical specimens should be re¬ 
examined and the descriptions revised. What position, 
now, do these reports take in the 44 Fishes of North 
•and Middle America"? Indeed, the names of the 
Girafdtan species appear therein without exception, 
many as synonymous with other species, a part as valid 
species, but inference to atr examination of the several 
types is made only m some of the cases Thus, of 
eighteen species described by Girard aa Albumopx and 
reference to * type it made Only in eight 
Farther, the author* refer only to preUnthuny dwertp* 
went in the Procudfngt of the Philadelphia Academy, 
ruitly to the enlarged edition in the 14 Report*," and 
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almost every mention of the numerous illustrations pre¬ 
pared and published at the expense of the United States 
Government is omitted. Probably, a great number of 
those types, which were deposited in the Museum of the 
Smithsonian Institution, are lost by this time, thus 
depriving the identifications made by Drs Jordan and 
Evermann of much of their authoritative value or finality. 
Possibly, the authors consider those reports, or at least 
the illustrations, not reliable enough to be safely quoted: 
an opinion expressed by the writer of this notice some 
thirty years ago , but it would have been well if the 
authors had given some explanation of the matter in 
their preface or introductory note 
A work like the one under review, composed at it is 
of an immense amount of technical details, which only 
too frequently have to be gathered from imperfect or 
even misleading sources, cannot fail to lay itself open to 
criticism on points of minor importance But it would 
be most unjust to the authors to allow such real or sup¬ 
posed imperfections to detract from the high merits of 
their work. It was one of the greatest desiderata in 
Ichthyology It is a faithful representation of our pre¬ 
sent knowledge of American fishes, and will form the 
basts for all researches in that field for some time to 
come. For how many years? Those are, in our ex¬ 
perience, the most useful systematic works which most 
stimulate the activity of new workers, and, as a natural 
consequence, soonest yield their position to the progress 
of discovery and the accumulation of new facts We 
anticipate that the “Fishes of North and Middle 
America ” will prove to be one of those works, and hope 
that, when once a new edition will be required, the 
strength and knowledge of the authors will still be 
available for this task. Next to the authors, science is 
greatly indebted to the Secretary of the Smithsonian 
Institution for having undertaken the publication of such 
an extensive work, following so soon the appearance of 
“Oceanic Ichthyology” The publication of these two 
monumental works in Ichthology stand now to the credit 
of the Smithsonian Institution. A. G 


ASTRONOMICAL PHOTOGRAPHY 
Du PhotograpkU der Gttfirm Von Dr J Schemer, 
0.0 Professor der Astrophysik an der Universatat 
Berlin, und Astronom am Kttnigl Astrophysikalischen 
Observatorium zu Potsdam. Pp iv + 382, 1 plate and 
52 figures, with an atlas of 11 plates. (Leipzig Engel 
mann, 1897 ) 

R. SCHEENER’S book has been before the public 
for some time, and it is to be regretted that we 
have not had an earlier opportunity of calling attention 
to its contents and expressing an opinion on its merits 
For a book of this character cannot but grow out of 
date as processes become obsolete, and as improved 
methods are adapted. Astronomical photography is 
essentially a progressive science, and when Prof Schemer 
compiled this book, many of the methods employed were 
admittedly tentative and not accepted beyond dispute 
The direction of the fortherdevelopment of photographic 
practice was not decided, and even the instrumental 
equipment best adapted to its ends was, and still is, not 
settled with certainty This is no proof that such a book 
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mu not seeded, nor does it imply that Pro£ Schemer 1 ! 
Attempt was huty and ill-advised , but it does affect the 
point of view from which the book is to be regarded at 
the present day A second edition is needed to bring the 
matter up to date in all particulars, and this will no 
doubt be forthcoming , but in any case the book will 
stand as a valuable record, supplied by an expert, of the 
methods in which the problem of photographic produc¬ 
tion and measurement was applied before familiarity and 
experience had shaped the most suitable method of treat¬ 
ment. The author is already favourably known as a 
writer of high class text books dealing with practical 
work in the observatory, and we can have no hesitation 
m saying that this book will add to his reputation and 
that of the Potsdam Observatory, whose staff have from 
time to time issued a welcome senes of manuals 

Or. Schemer treats his subject under three divisions 
First, the production and utilisation of photographs , 
secondly, photographic photometry and the nature of 
the photographic image , and thirdly, the history of 
astronomical photography and its results This arrange¬ 
ment seems satisfactory, and permits the author to group 
his facts clearly about the mam points at issue, but we 
doubt whether in the future so much importance will 
be attached to photometncal measurement, as the 
prominence here given to that subject seems to intimate 
There are not wanting signs that we shall be content to 
guess the magnitude of a star from its appearance on the 
him, lust as we judge of its brilliancy in the telescope, 
though there will always remain specialists who will be 
content to gather their facts much more slowly, and 
possibly with greater accuracy, by rigorous measurement 
of the ditc 

In the first part we have some valuable remarks on 
photographic technique, in which the author s practical 
knowledge is shown to great advantage Of the different 
methods of development to produce definite results, 
probably we know as much as we ever shall, but it is 
not easy to convey the necessary information by precept 
No tstudent would, however, content himself with mere 
book knowledge, but would have recourse to actual 
manipulation in the laboratory, and the value of this 
preliminary chapter would be forced upon his attention 
The second chapter contains a discussion of the ordinary 
forms of object glasses and mirrors suitable to photo¬ 
graphic work, and attention is called to the errors that 
ante, whether from the construction of the optical parts, 
or from the manner in which the image is received on the 
sensitised film The remarks are clear and pertinent, 
but if the chapter were to be written anew, it would prob¬ 
ably be felt desirable to dwell more on the photographic 
doublet, and to contrast the amount of its distortion with 
that of the ordinary object glass. The peculiarities and 
advantages arising under certain circumstances from 
greater variation in the focal length to the aperture 
might have to be considered, and the peculiar forms of 
cotlosut now in use would demand more attention 
In the next and most important chapter, on the methods 
of measurement and reduction, the author has adhered 
perhaps rather too stnctly to the historical than to the 
practical side of tba question It would have been, we 
submit, of greater service to the astronomical student to 
have possessed in the fullest detail that method which 
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experience has shown to be of the greatest utility, illus¬ 
trated by a numerical example, than the reproduction of 
a variety of processes which have not met with general 
approval And since Dr Schemer has already published 
no insignificant portion of the catalogue of that part of 
the sky allotted to him by the International Committee, 
his experience would have enabled him to speak with 
authority on this vexed question of reduction Or, dis¬ 
liking this method of selection, he might have worked 
out an example by the different methods, and thus 
furnished us with the means of exercising our judgment 
on this important question The historical student may 
hereafter be very grateful to him for collecting the 
methods, which were suggested in the early days, before 
the photographs existed in any considerable numbers 
and ingenuity could run not, untrammelled with the 
weight of the heavy numerical calculations that roust 
come after He may choose to weigh and contrast the 
methods of Bnkhuyzen and Jacobi for rectangular, with 
that of Gill, arranged for polar, co-ordinates He may 
linger over the ingenious device of M Locwy, or take 
refuge in the more practical method due to Prof Turner , 
but in any case he would have been more grateful to the 
author if he had introduced a uniform notation, and so 
made the different methods more easily comparable By 
simply reproducing the methods as they are given in the 
original memoirs, Dr Schemer has missed an excellent 
opportunity for rendering an essential service to the 
cause of clearness and order This section is apparently 
complete up to the time of compilation, but various 1m 
provements have been suggested since, which cqpjgl pot 
possibly find a place here We are probably far fvqm 
hearing the last word on this subject of reduction, and 
possibly still further from the adoption of any method 
that will commend itself to all the participants in the 
international scheme, and ensure, or at least attempt, a 
uniform standard of accuracy In the last chapter of 
the first section the author deals with the automatic 
registration of star transits and of latitude determinations 
by means of photography These attempts are admit* 
tedly in an experimental stage, and some of the instru¬ 
ments by which it s proposed to compass the desired 
end still exist only on paper The Observatory of George¬ 
town appears to be leading the way, but we have no 
figures by which we can judge of the measure of success 
that has attended the application. Prof Turner's pro¬ 
posed form of photographic transit is apparently of too 
recent a date to obtain a critical notice, the same remark 
applies to Sir R. Ball’s telescope at Cambridge. 

On the subject of photographic photometry, which 
forms the second section of the book, the author is quite 
on his own ground, and, writing with authority, he given 
us the most complete exposition of the methods which 
has yet appeared. It is a subject which early attracted 
attention, when photography first attacked the question 
of astronomy of position, since many of the decisions of 
the International Committee were founded upon more or 
less imperfect knowledge of the growth of the image, and 
the relations between the time of exposure and the 
magnitude of a star photographed in a given tuna. 
Much information, not aU of *faich was consistent, 
was rapidly accumulated, and the author deals with this 
mass of material very sstisfactonly. Some of thelpmate 
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which have been suggested, and which are here quoted, 
for determining the radius of the star image, or deriving 
the photographic magnitude, were admittedly only con 
venient methods of interpolation, and any attempt to 
show that such formulae possess a physical basis is of 
doubtful policy, and will hardly be everywhere accepted , 
but the practical value of the chapter is high, and gams 
immensely from the fact that the author incorporates 
much of the results of his own original investigations 
In the history of photography we come naturally upon 
more popular ground We have an instructive, and on 
the whole complete, picture of the achievements of photo 
graphy applied to the heavens The section treats each 
object, such as the moon, the sun, &c., separately, the 
history of each being treated independently of the others 
The later results obtained from recent eclipse expeditions 
are of course wanting, and possibly a little too much 
space 10 given 10 the Transit of Venus The photo 
graphic reproductions that illustrate this section are 
excellent, and make a handsome addition to a very 
valuable treatise. A bibliography accompanies the work, 
which already needs extension, so frequent are the con 
tnbutions to this attractive development of astronomy 

OUR BOOR SHELR 

Euclid's Elements of Geometry By Charles Smith and 
SoyAue Bryant Pp vi + 127 (London Macmillan 
and Co, Ltd, 1899.) 

This book deals only with Euclid’s Books III and IV 
Although the original order of the propositions has been 
maintained, there are many divergences as regards the 
treatment of his methods. In the modem teaching of 
Euclid 1 * propositions the student is not so restricted as 
to particular methods of solution as long as the method 
he employs is accurate The learning of propositions 
by heart is, we hope, a rehc of the past, and the com 
pilers of this work encourage the ingenuity of the student 
In Book 111 the method of superposition is used with 
advantage In addition to numerous exercises, the 
appendix contains many interesting and important 
theorems and problems As a school course this edition 
should be found useful 

A First Book tn Statics ami Dynamics By Rev J R. 
Robinson. Pp vm + 98 (Longmans, Green and Co, 

Tnrs^ook is intended only for beginners, and specially 
for those who are preparing for the matriculation in the 
University of London ana for the elementary stage of 
South Kensington examination For this reason only 
a limited knowledge of Euclid, algebra and trigonometry 
is assumed m the treatment of the subject, and the text 
is accompanied by numerous re p resentative examples. 
The author's large experience in teaching the subject has 
enabled him to (dace clearly before his readers portions 
which are usually stumbling-blocks for the beginner, and 
the numerous clearly-printed diagrams add greatly to 
the explanations in the text 

Life 0md Happiness By Auguste Marrot Pp. 90 
(London Kogan Paul, Trench, Tnlbner and Co, 
Ltd. Pans Libraire Fischbacher) 

Happiness is too much a matter of temperament for the 
perusal of these chatty little essays on toe laws of health, 
the development of the mind, and similar subjects, to 
very much affect the readers share of this desirable 
possession. But there can be very little doubt that the 
observance of some of the rules for the preservation of 
health here laid down will do a great deal in removing 
definite causes of physical discomfort—and'm this way 
unhappiness may, at (east, be diminished 
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LETTERS TO THE EDITOR. 

[ The JUHer does net held himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
menu scripts intended for this or any ether part ej Naturv 
No mehce is taken of anonymeus communications ] 

On ths Carriers In the Kathode Rays. 

In a former communication to these columns of Natirb 
(January 19, 1899), I showed that an upper limit for ihe density 
of the matter composing the kathode rays can be deduced 
from the fact that a shaft of rays emitted from a plane kathode 
retains its cylindrical form The result arrived at was that the 
density must be small compared with 10~ 18 grams per cubic 
centimetre In a subsequent note (February i6j, I called itten 
lion to some results of F Riecke, which seemed to indicate a 
value as low as io~* grams per cubic centimetre 
The researches of Prof J J Thomson have now put us in 
possession of information as to the mass of the individual carriers. 
Using the value which he has given (PAH Mag December 18^9) 
for the mass of a " corpuscle 11 in connection with the above 
estimate of the density of the stream, we can obtain a limiting 
value for the number of corpuscles per cubic centimetre 1 find 
that this leads to a number very much smaller than that indl 
cated by the kinetic theory for the average number of molecules 
per cubic centimetre in the vacuum tulie 
We have, m round numbers, 2 x 10““ for the charge on a 
corpuscle in electromagnetic units, and 6 x 10 8 for the ratio of 
charge to mass, giving £ x 10“* grams for the mass. If then, 
the density is small compared with grams per cubic centi 
metre, the number per cubic centimetre must be small compared 
with J x to 11 . In Meyer's 11 Kinetic Theory of Gases" (English 
translation, n 333) the number of molecules present in a cubic 
centimetre of gas at atmospheric pressure is given tut 6ox to™, so 
that In the vacuum tube the number would be of the order of io 1s 
Thus the carriers in the kathode stream are very sparsely 
scattered as compared with this average 

Another point which may be worth mentioning antes in con 
nection with Prof Thomson’s suggestion, that the mats of the 
corpuscle may be of electrical origin lie shows {loc at , 
p 563) that, in order to account for the effective mass m this 
way, the radius of ihe corpuscle, supposed spherical, would 
require to be of order ur 151 centimetre. The various lines of 
argument employed to arrive at an estimate of the nse of a 
molecule , or of the “ molecular sphere," agree in making its 
dimensions comparable with io~ 7 centimetre In order that a 
molecule of this alee should be built up of, say, two aiomi. each 
consisting of a complex of even a thousand corpuscles of radius 
io~ ls centimetre, these ultimate elements of a molecular si rue 
lure would require to be very widely spaced in proportion to 
their dimensions. W B Morton 

(Queen’s College, Belfast, February 6 

Drunkenness and the Weather 

Naiurx, in Its issue for Noxember 16 (1899), did me the 
honour of devoting considerable space to a modest publication 
of mine, “ Conduct and the Weather," a foot to wntch I feel 
free to allude, since the reviewer found so little to praise. One 
remark of his, however, was suggestive to one “ bound hand and 
foot by the demon of statistics ' In commenting upon the 
indicated excesses of arrests for assault and battery during the 
hot summer months he says “ In our own Ignorance we were 
rather tempted to attribute these lapses of good conduct to too 
free indulgence in alcoholic beverages in the hot weather " 
Here was a cue worth following out The data were available, 
why not use them ? 

Fhe plan followed was the same that found so little merit in 
the eyes of the jocular reviewer, hut even at the risk of tempting 
him to again couch bis lance, I shall outline it somewhat in 
detail The general plan Is that of comparing the normal 
daily prevalence of any abnormality of conduct with Hi preva 
lance under definite weather conditions. It necessitates a duly 
record of the crime to be studied, and some dally record of the 
weather conditions." 

In the study of drunkenness, the data were taken from the 
record* of the New Vork City Polict Force From them were 
copied the exact number of arrests for that crime for each one 
of the 1095 days of the three years 1893 - 94 - 95 * 44*495 m dl 
(mates). The necessary meteorological data were obtained at 
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the New York City Station of the United States Weather 
Bureau. There were copied the mean temperature, barometer 
and humidity, the total movement of the wind, the character 
of the day and the precipitation for each of the dayi of those 
■use three yean Then, bra somewhat laborious process of 
tabulation, excesses or deficiencies in the occurrence of arrest 
for drunkenness were determined In the accompanying 
at these are shown for the different months of the year, 
Tfor definite conditions of temperature In each, the heavy 
hotisoots) line represents the normal occurrence, distances along 
the abtdm line the months of the year and definite temperature 
roups, while ordinate distances show excesses or deficiencies 
\ percentages of the expectancy The extremes of the temper 
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atare curve are omitted where the probable error equalled or 
exceeded the discrepancy in occurrence 

As may be seen from both of the diagrams, the surmise of the 
reviewer with respect to the use of intoxicants Is erroneous. In 
feet, their showing is somewhat surprising As shown by Fig 1, 
the prevalence of Intoxication dunngthe cold months is much 
in excess of that for the warm ernes, December giving the police 
court 47 per cent, more business from its use than dla July 
The physiological problem which this fact might suggest, as to 
the effect of equal quantities of alcohol taken under different 
Qoodltkms of temperature, 1 do not here attempt If there is 
not a marked difference In tbit respect, our figures would indl 
cate that much more liquor was drunk in 
the Gty of New York during the colder 
months of the years studied than during 
those of the other extreme of temperature 
We claim no broader bearing for the 
problem 1 but even this » interesting 

The difference might be due either to 
soda! or meteorological influences- Under 
the first we may consider the effect which 
certain holidays might have upon the pre 
valence of drunkenness Undoubtedly 
•note days of the year are made the occa 
don of a drunken debauch by persons so 
Inclined, and Christmas is one of them 
Bttl the 4 & of July n perhaps Hist w much 
of a favourite for such diversion to us in 
Amcnpa, a feet which would swell the 
numbers for that month This, however, 
fells to show any such effect In feet, a 
carafel inspection of the record, ahhough 
Incr e as e or drunkenness for the festivals n 
to be too snail to account for the monthly showing The ex 
cemes for the cold months are due to a large dally occurrence, 
and the deficiencies for the cold ones to the reverse conditions. 

Another social condition which might effect the results is the 
exit fromWhe dty for the summer of some who are brought 
with some regularity before the bar of the police-court during 
the rest of the year. My study of assault and battery would, 
however, lead me to believe that the influence of this exodus is 
not great It woald be reasonable to fofer that arrests for these 
crimes and for damhOdnem" would, for the most part, be made 
from rite msm social Adatom, and that social conditions which 


would influence the prevalence of one would have the ntte 
effect >upon the other That is, if public drunkards were goo* 
in any numbers from the dty, public brawlers would he also. 
Yet this is precisely the reverse of what our study of assault hm- 
shown. Upon Fig 1 I have shown, by means of a dotted curve, 
the arrests for this crime for the same years. It shows at 
marked excesses for the warm months as we have deficiencies 
for drunkenness for that season, a fact which would lessen the 
validity, If not entirely negative the weight of any migration 
theory which might be brought to bear upon the problem* 

The third hypothesis is that of the direct effect of the 
peculiar meteorological conditions, and It seems to be the 
most plausible Of these, temperature is the only one which 
wc shall here consider As shown by Fig. ?, 
the relation between expectancy and oc¬ 
currence was worked out for each of the 
temperature groups Indicated at the top, 
and represented by the curve Low tem¬ 
peratures made business for the police 
judge, and high ones lessened hb labours* 
Of course, if our conclusions In the pre¬ 
ceding paragraph on occurrence were 
erroneous, those from tbb figure would be 
also In that case, deficiencies for high 
temperatures shown here would be but 
concomitant variations. 

The summer is hot If there be but few 
arrests for drunkenness during the summer, 
there can be but few during high tem 
peretures. On the other hand, if high 
temperatures so affect the individual that 
less stimulant b demanded than during; 
those which are lower, we have here the 
cause of the peculiarities shown in Fig 1 
There are many reasons for believing 
that this is the cue In the first place, 
there is every reason to believe that 
the vitality of the body is lower in cold weather than 
during that which is moderately warm This in Itself would 
influence the demand for stimulant A 4i wee dmppfo '* 
is taken when ne*ded % and for many this means a drunk. No 
doubt many of the kolntMis of the police court as prisoners, 
struggle against their tendencies to dnnk, knowing the connc 

S uences. When vitality is great, they do 10 with success. For 
ays, and perhaps weeks, they are winners, but the time cornea 
when the fight b too severe, and they succumb. That was on 
the day when vitality was at its lowest ebb, and the cold oon 
tnbuted to that condition The poor fellow was cold; 
he was weak. The stimulant would give him immediate 
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la coochufon, I would ay that » recogmae um b 
of thU method of rtudy Wf it* very nature, each 
logical condition it treated ee If the other* Ware not at the mm 
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tapoutbp drink problem that one based a poo the consumption 
of ttqttov would nave, bat perhaps u not entirely without value 
ft certainly la not If It tends in the slightest way to throw the 
tempmnoe problem Into the hands of social reformers. Better 
hatted tenements, wanner overcoats, and more nourishing food 
may have more to do with it than we think. 

Edwin G Dexter. 


If the writer of the notice, by any remarks of his, hit given 
annoyance to Prof Dexter, whose industry and careful com 
pdatlon of foots have never been called into question, he would 
greatly regret it But in so for aa that notice has been the 
means of procuring from the author a most interesting letter, 
be can only congratulate himself 
One might call attention to many significant conclusions that 
could be drawn from Prof Dexter’s curves { but perhaps the 
most prominent is that, apparently, the greatest number of 
insults are committed when the populace is the most sober 
This is an entirely unexpected conclusion In this country, we 
have been repeatedly told that drunkenness is the mam cause 
of crime, especially of crimes directed against the person , and 
yet a canfol elaboration of statistics, compiled by an eminent 
authority* completely demonstrates the fallacy of such an argu 
ment when applied to the City of New York 

Thk Writer of the Noiick. 


amount of time saved by the numerous workers who hate 
to rely upon authors' copies would be for greater than (MM 
people have any idea of FA. BatHAR. 

January 31 

Specific Heat of Marble 

In 1898 we published, m the Proceedings of the American 
Academy of Arts and Sciences, a paper containing a dlscusdcm 
of certain mathematical problems arising in the study of the 
flow of heat in prisms, together with an account of an investi¬ 
gation of the conductivities of a number of specimens of glam 
and of marble 

In this paper we called attention to two groups of fine¬ 
grained marbles, which have conductivities (nearly independent 
of the temperature within wide limits) of 0*0008 and 0*0076 
respectively, while Carrara Statuary marble and many of the 
British marbles—as Messrs Herscbel, Labour and Dunn have 
shown—have conductivities of only 0*ooci 

Within a few weeks we have found time tQ determine the 
specific heats of all our marble blocks, and have obtained the 
results given in the tabte which follows. 

These specimens, each of which is described in our former 
j paper, had been tying untouched In the warmed laboratory 
fur about ten months, and were, therefore, neither abnormally 
1 moist nor abnormally dry 


Deceptive Bibliographic Indications 

Authors* reprints of scientific papers are indeed a boon to < 
the worker In science, especially to film who is distant from a 
large Hbraxy But their usefulness to the recipient who is him 
self a writer of woiks, ami not a reader only, depends to a large 
extent on whether the reprints are or are not provided with 
correct and complete bibliographical Indications of their origin 
Occasionally one gets a reprint without date, with no reference 
to the original Volume, page, and plate numbers, and even it 
may be without the nAme of the periodical from which it Is an 
extneer. But in the majority of reprints distributed nowadays, 
an attempt has been made to give the requisite information 
Success is not often attained, it Is true 1 still one is grateful for 
thegood Intention 

The Imperfections hitherto mentioned are only too easily 
observed, and the task of making them good, though wearv 
some, is not impossible if one lives long enough But among 
the reprints sent to me during the last two months are numerous 
Instances of an error more difficult to detect, and more annoying 
in its results. To all appearance the rejurints in question give 
the requisite bibliographic Indications, their paging seems to be 
that of the original, and the type shows no signs of having been 
disturbed. But In each case one or more of these appearances 
ia a Specious falsehood. Here are some of the mustaiements 
observed. A reprint paged 141-147 originally appeared on 

f ip. 148-118 A paper that occurs on pp 170-175 of the pub- 
taking society's Bulletin has had the type spaced out so that 
Jhe pagination of the reprint is 170-176. A reprint has the 
original pagination carefully given in [ ] on each page, and 
Hms firm 367 to 370, the original pages were 367-371, end 
tialftf every page has been shifted to the preceding. Sometimes 
the wrapper of the reprint give! one set of numbers, while the 
pages themselves bear another let, cacti purporting to be the 

The Um case Is not so objectionable, since it is dear there is 
a mistake so me w h ere. But in the other cases it u only by 
chanctthat one detects the error Each seems trivial in itself, 
mod a stogie Instance hailing from some petty local club would 
be p asipa over with a laafrn and a grumble But examples 
hm come to me alone, during a few weeks, from the pubUca 
poos of the German Geological Society, the Zoological Society 
of France, the Natural History Museum of Fans, the Inter 
national 4 'Congress of Zoology,** the Geological Survey of 
Canadk, and the GeoUgicol MWusrUr. 

This contempt for veradty Tr chargeable to the printer, not 
U* authors j end the rem e dy lies in the bends of the editor 
If the bditWs’of our adeatifle pubflfcalfotfs would but rtaitos the 
perpetual todenv en i eu oe that to sensed fay a little want of 
thought, end wprikl fast gKe dear and definite instructions to 

ape fi eaw w seen reprint* ro mg wnm* pagiuanoo, ana 
acvet to thift the type without My ittaag the fact—(bee the 
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Variety of Marble 


I I 

j S P°' j daoMty 


Average 

Tc p ”. 1 ”* 1 

and | YO,u — 
toe C ; 


* Carrara Statuary ” 

" Mexican Onyx 1 ’ 

" Vermont Statuary ” 

14 American White’' 
‘Egyptian ” 

* Senna M 
‘Bardtaflo" 

'Vermont Cloudy While’* 

11 Vermont Dove Coloured " 
'Lisbon’' 

'American Black” 

* Belgian” 

11 African Rose Ivory ” 

‘ Ten ness ee Foenliferous " 
•Knoxville Pink" 

'St. Baume” 


0*00501 

000509 

0*00556 

0*00578 

000596 

000623 

0*00676 

0*00680 

0*00081 

0*00684 

0*00685 

0*00685 

0*00756 

0*00756 

0*00757 

OW761 


■ 057a 
0569 
0582 
o 581 

%% 
0 57 * 
osjo 
0580 
0 574 
o 5*7 
0 5*3 
0580 

<>S7? 

0567 


The results of twenty two determinations made between 
different temperature limits with a number of pieces of Carrara 
Statuary marble artificially dried at a temperature a little above 
ioo° C are well represented by the following formula 

Q=o 1848(7 - 25)+0*00019(/- 25 

in which Q represents the amount of beat In calories required 
to raise one gramme of this dry marble from 35* C to the 
temperature t 

J sflfenon Physical Laboratory, B. O Peirce. 

Harvard University, U.S A. Robert W, Willson. 

The Conoid* of New Zealand 

Mr. H Farouhak* in your issue of January r 1, p. 147, has 
some Interesting remarks on the Cocddse of New Zealand, 
which, however, need to be slightly modified in the Hght of 
recent r es e arch es. The genera of Coccidas peculiar to New 
Zealand are as fbHowir~» 

(1) Pkenaeeiedcku f, CfcU (type Lemckta ztahndicc^ Haskell). 
One spedes* This Is th extremely distinct genus, and may be 
regarded as the type of A distinct subfomily (Phenacoleechifae), 
differing from the Csfidam by the compound eyes of the male, 
wfaerdn it Is allied to the Orthodltue 

(8) CoeUstoMidt** ff* hame (Coelostoma, Maskell, not of 
Bndfo, 1835, nor Cmutemuj, McLeay, 1825) Five species. 
All the s up po se d sfMfics of CeeUsicmtdsm Ifound in Australia 
belong to CaltifiappUs 
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(3) lAtaHockiton, Maskell Two species. A very distinct 
genus. 

The two following genera were thought peculiar to New 
Zealand, but are now known from elsewhere — 

(1) Erwckston* Maskell The only species referred to this 
genus from elsewhere than New Zealand is E cajant , Maskell, 
which is in reality a CeroplastoHc j, but Mr t h Green (in 
litt.) tells me that he has Just received a genuine knackiton 
from Australia. 

(2) StUnotkora* Maskell This is now known from North 
America and Ceylon. 

I have no doubt at alt that all of the truly native specus of 
New Zealand Cocxndre are strictly endemic The only apparent 
exception la that of Enocctcus mufti spurns* Maskell, which is 
said to occur in Australia on , but the Australian form 

was separated by Maskell as a distinct variety (var latvigafus), 
and it doubtless a valid species T l) A. Cotkkrsi 1, 

MesMa Park, New Mexico, USA, January 26 


I suppose, the curious tabooing of the mblect in the too-often 
Interested bicycle literature of the day D. E. Hutchins. 
Kolira, Kenilworth, nr Cape Town, January 7. 


Telephones and Lightning Discharges. 

In Nature of February 8, Sir G G Stokes soggssts an 
arrangement for hearing a lightning flash in a telephone. To 
hear the corresponding earth current, it is only Decenary to pot 
a telephone in connection with the gas and water pipes of a 
house. These pipes seem to suffice to entrap the corresponding 
earth currents, which practically enable the listener to hear the 
lightning Flashes invisible in the daylight are quite noisy in 
the telephone A. R. Hunt 

South wood, Torquay 


THE GEOGRAPHY OF EUROPE » 


The Fitting of the Cycle to Ite Rider 

These Is much interesting theory In your paper on the bicycle 
fitted to the nder in crank and gear, by Mr Crompton (p. 87) 
But what is the practice ? I agree with Mr Crompton's theories, 
if a slight modification be made I think that the crank length 
should oe proportional not only to a roan's thigh length, but to 
the weight of a man's leg The loss of power in a bicycle, as 
soon as it travels fast, arises from the loss of momentum at each 
up and down stroke of the leg according to the well known 
equation — 


Where*M = momentum 
m = mass. 
v = velocity 


A slender bmlt man with a light, thin (even although long) 
leg, can afford a higher value for v because his constant for m 
is low 

Not so the strongly built man with a high constant for m. 
He must keep his velocity down, or M rises in value and there 
is a loss of power at each stroke when travelling fast 

Let me give an illustration A few days ago I was riding an 
8* crank and 84 gear machine rather fast on a down grade I 
travelled swiftly out easily In Iront of me was a low-geared 
cyclist, his feet flying round at a high speed, the bicycle frame 
quivering with the velocity of his smokes, the cyclist breathing 
hard with his exertions As 1 overhauled him I heard a 
pedestrian remark against his scorching Certainly he was 
scorching In the sense of strongly exerting himself, but his 
exertions were mainly expended In the lost momentum of each 
stroke. The only remedy for this is a high gear 

Admitting the advantage of a high gear, the necessity for long 
cranks follows, otherwise the cyclist has not the power to face 
hlUs, winds, or bad roads. Two inches increased crank length 
gives an enormously increased power of propulsion. I find that 
with 8* cranks and 84 gear 1 can climb hma easier than with 
an ordinary roadster, say with 6A” cranks and 64 gear 

The increased comfort and ufely on a bicycle fitted as Mr 
Crompton recommends are very remarkable and pleasing The 
ampler free motion does away with most leg weariness and 
saddle-soreness. The long, powerful cranks give one a com¬ 
mand over the bicycle that is equally satisfactory up-hill or 
down-hill One gets over the ground with a long, easy swing 
Compared with the ordinary bicycle, It is like the outside edge 
and the Inside edge In skating, or like rowing with sliding or 
fixed seats. 

For track riding it seems possible that short cranks and high 
gears may give the best return for the muscular power exertion 
expended, since v is kept down by the high gear, and m 
probably represents the limb of an active young athlete 
weighing perhaps 10 stone. And, since there is UtUc resistance 
to be overcome, the long crank may represent an in&eceeSary 
high lift ofehe leg. 

Conversely, the greatest advantage is to be derived from tong 
cianks and high gears in a hilly and difficult country, or where 
the winds are wrong, as here at the Cape, and when the nder 
has a heavy, powerftuW. 

LorMfaHpnhs and high gears necessitate an alteration to the 
fnunswfic bicycle that is troublesome to makers. And hence, 
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P UROPE is undoubtedly the most refractory of the 
" great divisions of the earth to get within tbe limits 
of a geographical treatise. The mass and variety of data 
of high scientific accuracy are so overwhelming that it is 
impossible for any one man to make himself acquainted 
with even a small fraction of the whole, and tne com¬ 
pilation of a book on Europe, even on the generous scale 
which two volumes permits, cannot in the nature of the 
case be much more than a compilation of earlier com 
pilations In unskilled hands it could not fail to become 
a heterogeneous collection of facts , but Mr Chisholm 
has brought to bear experience and expirt knowledge in 
the choice and co ordination of his material, and the result 
is a credit to British geography It shows a great atbount 
of reading amongst original, and sometimes not very ac¬ 
cessible, works in many languages, which few compilers 
would have considered it necessary to undertake tnpre- 
panng a volume in a popular series. ^umerourtpfMPftb 
are given throughout to the sources of mformatiodi and 
we hope that the second volume will be furnished wtfbp 
bibliography of the best works dealing with Surope e£*g 
whole, and with its larger regions. 

The plan of the M Compendium" has always been to 
take the country rather than the continent as the unit, and 
by doing so its scientific character has suffered, because 
the only possible element of unification has been Ignored. 
Mr Chiiholm has endeavoured, with considerable success, 
to improve the plan of his volume by an excellent intro¬ 
ductory chapter dealing with Europe in general, although 
this, to our mind, is too short, while the individual 
countries appear to be described in disproportionate 
detail. In a senes obviously intended to convey inform¬ 
ation rather than to inculcate geographical principles 
this disproportion is, however, inevitable, and it is doubt¬ 
less recognised more fully by the author than by the 
cntic. 

The guiding principle which has been kept in view 
throughout all the descriptions of countries is that the 
character of a country at tbe present time is due to thp 
influence of the physical structure of the land upenm 
historical development of the nation. Hence a good 
many geological and historical facts are mentioned; but 
they are mentioned, not as facts for their own takes, but 
as working causes accounting for the present adjustment 
of peoples to lands The application of dns principle 
has led Mr Chisholm to commence his detailed descrip¬ 
tion with Italy, which he treats with great folnese on 
account of its historical importance. He gives to the 
central Mediterranean peninsula nearly twice as much 
space as to Russia or France, and a third more than to the 
German empire. Interesting as Italy it, and vast M *** 
its influenc e on all Europe, we confess that ve sbguki 
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hesitate to Rive it so marked a pre-eminence from the 
geographical point of view. 

Considerable stress is laid upon the importance of 
town-sites and the growth of towns. This is as it should 
be ; and we would gladly have seen the peculiarities of 
every important town-site made clearer by means of small 
plans, such as are employed in Redus’ great work, and 
in a few modern atlases. There are excellent general 
and local maps, in some cases specially prepared, m 
others adapted from old maps, and in these instances 
bnsthng with unnecessary and sometimes mis spelt 
place-names, and over one hundred pictorial illustrations, 
most of which are well chosen The photograph we 
reproduce shows the site of Amalfi, concerning which 
Mr Chishohn says, in explaining its commercial supre¬ 
macy over Naples in the Middle Ages “one may con 
jecture that in those troubled times merchants felt more 
secure on a site so well defended by nature on the side 
of the land as Amalfi M The disastrous landslip which 
occurred since the book was published gives a hint of 
the price exacted by nature from the posterity of the 
mere Wits who acquired this defended position 



Kic 1 —AmaUl 

Not the least interesting part of the book is furnished 
by the footnotes and parentheses, which abound in 
curious or illustrative statements in the tersest form 
These are often explanations of the forms of place 
names, or the pronunciation of the more uncouth Slavonic 
consonants, or the briefest comparative statistics Mr 
Chisholm has studied the question of geographical 
orthography, and introduces some forms of Russian 
transliteration not usually employed, such as the terminal 
letter fk The difficult matter of the rendering of the 
Russian * is not yet fully grappled with, its phonetic value 
w » not, for instance, given in the case of Ekaterinburg, 
nor tnKiev. The spelling Kot&ck is surely wrong, if the 
usual form Cossack (which occurs in one place) is departed 
from, the only reasonable forms to adopt would appear 
to be Kossak or Kosak These, however, are matters 
which do not affect the quality or the value of the book 

Amongst the larger maps it is interesting to notice one 
of the geology of Bnrepe, hr which the colour-scheme of 
tbelMWnHttioBalGeelogieai employed It has a 

OriW- ahd inter es ti ng ap pear a nc e ; but its legibility 
»Ould be i mprove d by tlm adoption of reference initials, 
to e w a b le Sumter qoloura to be dfetthguitUnd. The 
Fenhfait and Devonian, m particular, are very much 
soke In smalt patches. Hugh Robert Mill. 
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THE UNIVERSITY OF LONDON ELECTION 

'T'HE University of London has preserved its dignity 
A by returning Sir Michael Foster as its Parlia¬ 
mentary representative. From the commencement of the 
contest he led the way, and when the poll was declared 
on Monday the numbers were Sir Michael Foster, 1371 , 
Dr Collins, 863 f and Mr Busk, 386 
That such a large majority should have been obtained, 
in spite of the fact that Sir Michael Foster entered 
the field nearly a fortnight after his opponents, is a 
result which was scarcely anticipated by the most san¬ 
guine of his supporters, and is therefore all the more 
satisfactory It shows that the majority of the electors 
are capable of taking a broad view of their responsibih- 
I ties, and that a University constituency is not influenced 
by the political practices found successful elsewhere. 
The graduates may rest assured that Sir Michael Foster 
I will guard their privileges, and promote the progress of 
{ Science and Learning in the House of Commons The 
1 following remarks, made by the new member for the 
; University after the declaration of the poll on Monday, 
as reported in the Tttnts % will convince the 
whole body of graduates that a representative 
in every respect worthy of the electorate has 
been sent to Parliament 

Sir Michael Foster md that the graduates had 
for ihe first time in the history of the University 
returned to Parliament one of themselves. He 
wished to be allowed to slate how deeply he felt 
the honourable and proud position in which they 
bad placed him He took It lhat m the main they 
sent him to Parliament, not that he should add one 
more unit to (his party or to that, but that he 
should place at the disposal of the House the 
somewhat special experience which he had gamed 
in science and learning But the Government of 
this country was by party, and there were only 
two sides to the House, on one of which he 
must sit Even if he were the superior person he 
had been called by some newspapers, he could not 
expect to Bit in an isolated chair, and he must re 
spond to the lash of tho Whips of one side or the 
other He had carefully considered on which side 
of the House he should sit, and he had come to 
the conclusion that it was only consistent with the 
opinions which he had expressed concerning the 
present war, and wuh the feelings which he had as 
to the supreme importance of strengthening the 
bonds of our great colonies with this bttle island, 
that he should first of alt, at all events, take his seat 
among the supporters of the present Government But 
he took it that be might so order his ways that he did 
not Mcrifice to party demands, or jeopardise by party action, 
the opportunities tint be arabt have of forwarding in the 
House all interests of science, (earning and education. He was 
subject to tradition As one who was bom in the same town as 
Oliver Cromwell, who was married from tho boose in which he 
dwelt, ss one whose forefathers—obeying what they thought 
their consciences — sheltered their friend Tohn Bunyan 
when he preached outlaw sermons in the woods of 
Hertfordshire, he felt that tradition wrapped him so 
about that the war cry of dvH and religious liberty 
always made him prick his earn. Without mylng what exact 
meaning in the new order which had given place to the old 
might be attached to those words* It at least meant this to him 
—thu ihe affaire of the nation should not be conducted cither 
to the detriment or to the advantage of any particular set of 
religious opinions. He believed that that was not his tradition 
only, but the tradition of that University The Univenlty 
began as University' College, and that college was founded, 
not simply for local reasons, bat tp afford the highest academical 
training to those to whom stress 1 was ssore or less denied to the 
older Universities. And he had a tradition in the Univenlty 
Itself To the University in ifa old form he owed all that lie 
had. It had made him what he was. Did they think It was 
likely, therefore, that he shoald takeany steps which he believed 
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would tend to deny to others the good which he himself had 
received ? He confemed that he did not wholly understand the 
cry which had been raised of the external student—the cry 
which had been used, and, if he might say so, skilfully used, to 
clog the voting in his favour When he listened to some ex 
pressions it seemed to him that the cry meant “We are to pos¬ 
session, and we are unwilling that others should share it with 
us.** But he could not believe that to be meant, because it was 
a spirit which was wholly repugnant to the spirit of the Uni 
'vemty And In any case he himself, looking all round, could 
not think otherwise than that the great future which he believed 
lav before the University in its new form would bring good to 
*11 alike who look part in it At ail events, he should hold it 
to be his duty to labour In the House, not for the interests of 
any particular class of the University, be they doctors or lawyers, 
vuen of letters, men of science, or men of business, interna] or 
external students, teachers or taught, men or women, but he 
should strive to do his best for the common good of all 


NOTES 

The sum of 3000/, previously allotted for the purchase of 
plant for the detachment of the Electrical Engineers Volunteer' 
•Corps going to the front, is to be increased to 5000/ 

The death Is announced of M Emile Blanchard, member 
-of the Paris Academy of Sciences, in the section of anatomy 
and tooiog) 

The introduction of the metric s> stem of weights and measures 
-cn Russia seems to be not far off A scheme to that effect, pre- 
4*red b> the Ministry of Finances, has already received the ap¬ 
proval of Ihe Council of State, on the condition that it should 
be supplemented by a scheme for organising the aid, which 
-different scientific societies and the universities are ratify to 
sender, in the verification of the new weights and measures for 
•commerce This latter scheme Is nearly ready, and will shortly 
be brought before the Council of State In the military phar- 
enaoopreia, published m 1896, all measures are already given in 
the metric system, which has thus been rendered obligatory for 
the medical staff of the army 

Wk learn that traffic has just been opened on the Trans- 
Baikalisn section, 700 miles long, of the Siberian railway, as far 
«s Srydtcnsk This little town, situated on the Shilka, is in the 
'summer the head of a regular steam navigation along the Amur, 
and, with the interruption offered by Lake Baikal, which has 
stUl to be crossed on a steamer, Sryltensk can now be reached 
by rail from Moscow, a distance of about 5000 miles. 

At the last meeting of the French Astronomical Society, 
Baron La Baume Pluvuel gave an account of the results of 
bis inquiry into the conditions for observing the forthcoming 
total tolar eclipse in Spain. He said that the railway service 
ds bad , trams are very slow, and only leave Madrid once a 
•day. The chief party of the Society will make their observa¬ 
tions from Alicante, which is situated at the base of a high 
cliff, croWned by the strong Fort St Barbara, and on one tide 
sinks sheer down to the see. A friend of ih? Society has 
placed a steamer at the disposal of the observers, free of 
charge In addition to ibis steamer moored off the coast of 
.Spain, another, with a party of astronomers cm board, will go 
to Algiers. Mr. Peidval Lowell and Prof. D. P. Toddf have 
Already -daft the United Slates to proceed to some suitable 
stUMon in #ovtfc Airies, from which to observe the eclipse. 
Mi. A, E Douglass will make simultaneous observations 
under Mr. LoweUf gttspfeet In GCotgfc Messrs. Cook and 
Son have arranged a fiopdupted tour to Talavem, where the total 
gitiksc will be mtfig.' Tfhe party will leave London on May ai, 
and will visit ParWrBordeaux, Biarritz, and Madrid on the way 
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Wb learn from Scumc that the American Academy of Arts 
and Sciences has granted from the income of the Romford 
fond 500 dollars to Prof E C Pk leering, for the purpose of 
carrying out an investigation on the brightness of feint stars, by 
cooperation with certain observatories pocaearing forgeteto* 
scopes, and 100 dollars to Prof T W Richards, in aid of a 
research on the tratuition points of crystallised salts. 

Mention has already been made of many iff the congfosits 
to be held in connection with the forthcoming International 
Exposition at Paris. The following list, prepared by the com¬ 
mittee of the Pans International Assembly, the secretaries of 
which are Prof. Patrick Geddes and Mr T. R. Marr, shows the 
dates of some of the more important congresses announced in 
science and education —Pure Science Ornithology, June 
36-30, meteorology, July 33 38, physics, August 6 11, mathe¬ 
matics, August 6-ti, geology, August 16-281 electricity, 
August 1835s anthropology and archaeology, August 36*35, 
ps)chology, August 33 25 , ethnography, August 36- September 
1, chemistry, September 30 39 , botany, October 1-6. Applied 
Science and Associated Industry Horticulture, May 35 37 j 
forestry, June 4 7 ; mines and metallurgy, June 18-33) mc 
cultivation, June JO-33 1 insurance, June 35 30, actuaries, June 
35 30, agriculture, July 1 7 j testing of materials, July 9*16 1 
steam engines and machinery, July 16 18 , applied mec h a ni cs, 
July 19 35 1 architecture and naval construction, July 19-31 , 
photography, July 33-38, applied chemistry, July 39 *3*1 
navigation, July 30-August 4 , pharmacy, August 8 j c cocxm j fc 
and commercial geography, August 33 311 tramways, Sep¬ 
tember 10-13, fruit culture, September 13-14* railroads, Sep¬ 
tember 20-39 Medicine and Hygiene Homoeopathy, July 
18 21, professional medicine, July 23 28 j medicine, August 
a 9; dermatology, August a 9 1 dentistry, August ff 14) 
hygiene, August 10-17 * hypnotism, August 11-15. Education 
Modem language teaching, July 34 391 higher education, July 
30-August 3 1 teaching of social science, July 30-August 3 \ 
primary education, August 2-5 j secondary education, August 
a 5 , technical, industrial education, August 6-it, educa ti on al 
pros, August 9 *" > bibliography, August 16 18 t teaching of 
drawing, August 39-Septembar 1, popular education, Sep¬ 
tember 10-13 , agricultural instruction, September 14-16. 

The death is announced of Prof Thomas Egleston, Pro 
fecsor of mineralogy and metallurgy in the school of mines of 
Columbia University, at the age of sixty seven years. 

Scuua announces that Prof Reginald A Fesreaden, of the 
electrical engineering department of the Western U ni ver sit y of 
Pennsylvania, has resigned his chair to abcept a position In the 
Signal Department of the United Suites Weather Bgre*n r 
at Washington. 

The Simplon tunnel is now progressing at the rate of 
sixteen feet per day It was begun fourteen months ago, and 
must be finished in five years and a half from its feff 
mencemcnt 

The proposal of the Council of the Royal Astronomical 
Society, that the meetings should in futnre be held at five 
o'clock, was rejected by the annual meeting on Friday left, 
and the ordinary meetings will therefore continue to be h#)d 
at eight o'clock. Taylor's Calendar of the ma ttin gs of the 
■dentifie bodies of London shows that the number of autfofya 
which commence their meetings about eight o'clock 4 m more 
than twice us great as the number of those which mdet at 
four or five o'clock. 

Wb learn from the Scunti/tc Arntrictm that a special 
I mjsrioo has been appointed to report on the ruins it the cW 1 
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dwellers in the vicinity of Mon cot and Cortes, Colorado, and alto 
near Axtac, Mexico, with the idea of reserving the lands as a 
n ation al park. This action hat been taken as a result of an 
agitation In Colorado for the protection of these mins against 
vandallst rehc hunters. Some of the beat preserved mins have 
been ruthlessly entered by curio hunters, who have broken 
f hrovgh Walla and roofs and carried away the relics. It would 
be a wise policy for the U S Government to have these ruins 
guarded, so that they can be investigated by experts. For¬ 
tunately, some of the best of them have not been tampered 
with as yet 

A hot* upon recent improvements In the production of 
electrolytic copper appears in RttgiMttrtng % and the following 
particulars have been obtained from it It is a comparatively 
simple matter to get a good deposit of copper electrolyticallv, 
provided always that a sufficiently low current density is used 
This, of course, involves a very large and expensive plant if 
any reasonable output of the metal is desired With greater 
current densities difficulties make their appearance, and the 
deposit, in place of being smooth and homogeneous, Incomes 
granular and lacks cohesion By certain devices of one nature 
or another, the troubles referred to above have been largely 
overcome The effect of these it shown by the fact that 10 
years ago an electrolytic bath for the deposition of copper 
commonly contained 75 to 100 times as much metal in solution 
as was deposited In 24 hours Nowadays these figures have 
been reduced to one fifth of the values stated As a conie 
quence, the proportion of the motal obtained in the wet way 
has been enormously increased, the world's production being now 
estimated at 500 tons of electrolytic copper per diem One of 
the earlier plans of increasing the output was that Introduced 
by Elmore, In which an agate burnisher was caused to con 
tinuously pass over the surface on which the deposit waa being 
made The resultant metal proved to be of extraordinary 
strength In a, more recent development, a sheepskin impreg 
nated with animal fat is used as'a burnisher Quite recently 
Mr Sherard Cowper Coles fias hit upon another plan, in which 
the copper 11 deposited op a vertical mandril, which is caused to 
rotate at a very rapid rate. The centrifugal force developed 
and the wash of the electrolyte over the rotatory surface keeps 
the latter clean and free from gas, and aa a consequence a 
smooth and dense deposit has been obtained with current 
densities approaching 200 amperes per square foot An account 
of the process, together with details of the mechanism used, will 
be found in a paper recently read by Mr Cowper Coles before 
the Institution of Electrical Engineers. 

Th* Deutscher Mathematiker Vereinlgung, which holds its 
meetings concurrently with the Naturfonchervenammlung, has 
published the report of its meeting at Munich last year The 
meeting was attended by about eighty members, and twenty- 
tiro papen were read, including a discussion on the decimalua- 
tkiQ of angles and of time. Upon the proposal of Prof Bolts 
maim, a committee war appointed to consider the terminology 
dT mathematical physics. The next meeting will be held at 
Aachen, In September 190a 

Of the six first numerals in the Etruscan language, vis. «r*x, 
fifc brl, ci, j r «, it has been remarked by Prof Thomsen, in 
a Communication to the Danish Academy, that we do not know 
thdr precise order M. E. EUa Lattes, writing in the 
R* » 4 U*m ti M Jt, Irtitmt* L*mbardo % dlscumea the value of the 
numeral fiv, and the examination of old Inscriptions in which 
iMs word and Its derivatives occur would appear in conformity 
with the view previously expressed that; #w stood fur " two." 
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Ilf the 7 Va«rffe«x of the Institution of Engineers md 
Shipbuilders In Scotland, alia (2), (3), Mr W J Luke dts 
cusses the means adapted for moderating the rolling of ships, 
and in particular Fronde’s experiments. The principal point 
brought out by the paper, and the discussion on It, Is the efficacy 
of bilge keels in extinguishing rolling motion, a result no doubt 
largely due to the discontinuous motion of the water past the 
sharp edges of the keels m each swing of the ship 

Thk Rcndic&nto of the Naples Academy, v 8-12, contains, 
the ahstract of a paper by Prof E Ascione, on the properties of 
conicoid* with elliptic points, vie. the ellipsoid, hyperboloid 
of two sheets, and elliptic paraboloid deduced from projec¬ 
tions made by taking an umbilicus as the vertex of conical 
projection, and a plane parallel to the tangent plane at the 
| umbilicus as the plane of projection The projections of the 
focal conics are evidently circles, and the author finds that the 
projections of the lines of curvature art obtainable l>y a simple 
geometrical construction The method, which includes stereo- 
graphic projection of a sphere as a particular case, would 
appear likely to lead to a number of not difficult problems in 
analytical solid geometry 

Thk properties of certain radio active bodies form the subject 
of a short note by M Henri Becquerel (Comptcs rt/idus y cxxri 
26, 1899) The nitrate of polonium, of which samples were jwo 
vided by M and Mme Curie, was found to be nearly as active 
as radium, both in its power of rendering air a conductor, and 
in its action on a photographic plate , but the radiation from tbia 
compound did not experience any modifications in a magnetic 
field, such as occurred with radium When the polonium pre 
|*ration was placed in a magnetic field of from 4000 to 10,000 
CO S units, the impressions obtained on a photographic plate 
were just the same as when the field waa abaent On the other 
hand, the rays emitted by the radium when placed in the field 
exhibited strong deviations, producing on a vertical plate im¬ 
pressions bounded by spiral curves. The examination of 
these curves enables an estimate to be made of the velocity of 
propagation of radium rays. Thu velocity ia comparable with 
the angular velocity due to a field of 4000 GG S units, and 
under plausible hypotheses give a velocity of propagation for 
the radium rays of the same order as thoae which have been 
found for the kathodic rays. 

Signob G Guglikimo describes in the At/s dti Lmsei % 
ix 1, certain modifications of the common hydrometer and of 
Nicholson's hydrometer Hit first suggestion is a device for 
attaching movable weights to the common hydrometer with 
out the inconveniences arising from the immersion of these 
weights in the fluid as in Sikes’s form A wire in the foim 
of an inverted U is attached to the top of tbe hydrometer, 
and to its ends, which bang down outside the immeralon jar, 

1 the movable weights are attached, being disposed symmetri¬ 
cally ' The U shape of the wire is, of course, necessary to 
1 ensue stability In conjunction with Nicholson's hydrometer, 
Signor GugUelmo recommends the we of a graduated pillar 
for reading off small differences of density to avoid tbe diffi¬ 
culties involved in immersing thgJttftrugMnt exactly to a fixed- 
mark. Finally, a "hydrostatic balance^ hr described, by 
which is meant, not the hydrostatic balance of our text books* 
but a hydrometer adapted for weighing purposes, as a substitute- 
for the common beam balance 

Tub Weather Bureau of Washington has just issued a pre¬ 
liminary report (Weather Bulletin, No ao8) on the kite ob¬ 
servations of 1898, by H. C. Frankenfield, containing arv 
Interesting discussion of tbe vertical gradients of temperature^ 
humidity and wind-direction at a number of stations in the- 
United States. Tbe report deals with probably the largest 
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Amount of fne atr meteorological observation! taken In the [ 
same space of time, and is a valuable contribution to the j 
general knowledge of the physics of the lower levels of the j 
atmosphere The mean rate of diminution of temperature with 
increase of height, as determined from iai7 ascents to 1000 feet 
or more, was 5 o for each 1000 feet The largest gradient, 
7 “ 4 per 1000 feet, was found up to 1000 feet, after which there 
was a steady decrease up to 5000 feet, the rate becoming less 
as the altitude Increased The gradient up to 5000 feet was 
3* 8 per 1000 feet, above this altitude there Appears to be a 
tendency to a slow rise The relative humidity at and above 
the,surfaoe of the earth differed but little, except at 7000 feet, 
where the surface humidity was 11 per cent leas than that 
above. The mean result obtained from all the observation* 
showed 60 per cent at the surface and 58 per cent above, a 
difference only of 2 per cent The work contains an important 
introductory paper, by Prof C F Marvin, on the construction 
and operation of the kite meteorograph 

Dk K Damikwsm has sent to th e St tenitfic American 
some interesting photographs and particulars of the lateit lm 
provements he has made in his balloon flying machine The 
experiments were conducted under the auspices of the Russian 
Oo\eminent in order to give the inventor an opportunity of 
demonstrating the practicability of this dirigible air ship, and 
its feasibility for use in the Signal Service Corps of the Russian 
Army The balloon is shown descending in the accompanying 
picture It is filled with pure hydrogen, and its comparatively 
small sue makes It easy to manage, three or four men being 
sufficient to start it, and half an hour long enough to fill it with 
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gas. The balloon possesses sufficient force of ascension, or 
levity, & neutralise the weight of the man and tackle suspended 
from it The work done by the aeronaut may thus be entirely 
devoted to propelling and steering the balloon, apparently by 
means of wing system* which are not described in the Scientific 
be seen in the illustration At one of the 
trlalf*oPWs flying balloon, Dr Damlewsky ascended from a 


certain place, disappeared from view and remained cut of 
sight for two hours, and then returned close to the shed from 
which the balloon started. The experiments have Induced a 
number of Rtuunan experts to state that in their opinion Dr 
Danilewsky has presented a practical solution of the problem 
ofaenaJ navigation 

The Botanical Carden at Buitenzorg, Java, has followed the 
example of that at Kew, and those of some of our Colonies, In 
bringing out a Bulletin in addition to the weU known Annedet, 
The issue of the Bulletin of the Bousier Herbarium at Geneva 
has been discontinued, and ns place will be taken by Mimoirss 
dt CHtrbter Boisster , to be published at irregular Intervals. 

Wb have receued the first number (January 1900) of the 
Journal of tkt New York Botanic Garden, edited by the 
Director of the Laboratories, Prof T D MacdougaL It com 
mences with an account, accompanied by an illustration, of the 
Museum Building, which claims to be 11 the largest, most 
elegant, most satisfactorily illuminated, and for its purposes the 
1 best adapted, ol any similar edifice in the world " A descrip* 

1 tion Is given of the structure of the building, of its lecture 
| theatre, museums, library, and laboratories. The General 
I Museum is designed to exhibit types of all the families and 
j tribes of plants, from the slime moulds or Myxomycetes to the 
| Composite , and an mtetesting feature of the collection is that 
fossil plants are shown along with the living ones to which they 
are most nearly related Then follow short papers on cum 
paratlve foreitry , on etiolated plants as food , on mycorhlcas of 
orchids, in which it is stated that the roots and underground 
organs of every one of more than seven hundred species ex¬ 
amined were found to be infested by symbiotic fungi, and on 
colours. 

Wb have received the fifth number of another new Argentine 
scientific journal, Comumcactones del Afnseo National dt 
Buenos Aires To this part Seflor Amcghino contributes an 
illustrated account of a small skull from the ^’aranfc deposits 
described last year under the name of Arrksmolewur, and now 
regarded as indicating a new order of mammals allied to the 
Lemurs Thu skull, which u remarkably short and broad, pee* 
tents the unique feature of having Ahe nasals soldered together 
and placed in a cleft between the maxillae and the premaxllhe in 
such a manner that, according to its describe* there is no nasal 
aperture * Another peculiarity is the presence of a preorbital 
vacuity in the cranium, and of an unossificed space on each nde 
of the deniary portion of the lower jaw, in both of which respects 
it resembles the skulls of certain reptiles and birds. If rightly 
described, and really mammalian, the specimen is of surpassing 
interest, and demands the best attention of systematuts. In 
another article in the same journal, Scflor Merc erst contributes 
his quota to the already teeming literature on the "last of 
thi» ground sloths ’* (Neomylodon or Glossot her turn), in the 
courne of which he severely criticises the determinations made fay 
his countrymen of some of the associated remains of other 
animals. 

The Report for 1899 on ihe Lancashire Sea fisheries Labor¬ 
atory at University College, Liverpool, and the Sea fish 
Hatchery at Piel, drawn up by Prof Hardman, contains a very 
important account of the common cockle by Mr J Johnstone, 
who treats his subject both from the sootogicaUnd the economical 
point of view The anatomy of this moHusc is very folly 
! described, with some excellent figures, bat the chief gcnaral 
| interest centres on the economical aspect Cockles form the 
faod of several kinds of valuable fishes, more especially the 
plaice and the dab, while vast numbers are said to be contained 
by the larger sea birds. And we have a remarkable instance of 
bow protection afforded to one group of animals reacts ml 
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soother, in the statement that the recent decrease in some of the 
Lancashire cockle beds is directly attributable to the Increase m 
sea-galls dee to the operation of the Sea Birds Preservation 
Act. The enormous commercial value of the Lancashire cockle- 
fishery wiU probably come as a revelation to the majority of our 
readers* It is stated that is per cwt 1* a low estimate of the 
value of the mollucs to the fishermen, since a certain quantity 
ore hawked in the district * bat, supposing the greater amount 
to be tent to market by rail, about 6r per cwt will represent 
fairly the price paid by the consumer In the year May 1899, 
the total weight of cockles taken in Lancashire was 6685 tons, 
of which the money value at a/ per ton is 13*370/ , and at 6/ 
per ton 40,110/ 

MR H F WiTHErby has sent us an interesting little 
lrockure f entitled 11 Two hfonths on the Guadalqulver," being 
a reprint of articles contributed to Knowledge The author 
made his trip ibr the purpose of studying the abundant bird 
life of th« valley. Some of his most interesting experiences 
were those connected with the Great Bustard These noble 
birds were observed among long grass and com , and from 
his observations Mr Withcrby was led to conclude that the 
only season when they cjuld be coursed by dogs would be 
the period of the moulting of the old quills and the sprouting 
of the new, since at other times Bustards take at once to their 
wings and fly strongly 

Mr J J SbdKRHOLm, director of the Geological Survey of 
Finland, has been engaged for several years in the exploration 
of the Archaean rocks of his mother country His exhaustive 
work on this subject, “ Ueber cine archdische Sediment Form¬ 
ation In SUd westllchen Finland,'* accompanied by an excellent 
geological " Ueberslehtslcarte ” of Finland (1 2,500,000), 
another of the Tammerfors region on a larger scale, and 
nuflftrous engravings, was published, in German, in the Bulletin 
of the Finnish Geological Survey, No 6, in February last Mr 
Sedetholm, using a quotation from Prof. Lapworth’s Introduc 
tlon to his memoir, places himself explicitly under the banner 
of English gctualism, and he endeavours to show that the pre¬ 
sumption of the followers of Lyell and Darwin in favour of the 
existence of ao immense thickness of pre Cambrian sediments 
is fully verified by a detailed study of the pre Cambrian rocks 
in Northern Europe He describes m great detail a typical area 
of Archaean crystalline schists, which are so slightly metaraorphic 
that their original elastic character can almost everywhere be 
detected, as alio their gradual change into gneiss like rocks, 
mainly through the intervention of granite veins Shortly 
describing next the Archaean sediments of Eastern Finland, and 
referring to the former observations of Archaean clastic and 
effusive-eruptive rocks by Swedish geologists and by himself, 
the author concludes that his ideas can be generalised so as to 
hold good for the whole of the pre Cambrian region of Northern 
Europe, and thus have a bearing upon the solution of the 
Archaean problem altogether 

Messrs H Sotheran and Co have just issued a 
catalogue of superior second hand books in natural history 
which they are offering for sale 

The cerrent number of -the Geologised Magauine contains a 
notice of the life and work of the Rev Osmond Fisher, the well 
known author of the “ Physics of the Earth’s Crust ” The 
memoir, which is illustrated by a copy of a recent photograph, 
forms one of the series of 11 Eminent Living Geologists.” 

Thk "Anales de la Ofidna Meteorofegtea Argentina” 
(Tomo ad-), edited by Mr G G Davis, contains a discussion 
of the meteorological observations made at Asuncion, the 
ca pital of Paraguay, and Rosario, In Santa F< 4 The volume 
is the second part of a work on the climate of these* places. 
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A second edition of Prof E Mach's 41 Principicn der 
W&rmelehre” has just been published by J A. Barth, of 
Leipag The original work was reviewed in Nature in April 
1896 (vol 55, o. 539), and few alterations other than necessary 
corrections have been made The full page portraits of 
physicists are better than they were in the first edition 

The first part of “ The Birds of Eastern North America,” 
deaJing with water birds, by Mr C B Cory, was noticed in our 
issue of February 1 (p 323) The second part, in which the land 
birds of the same region are described, has since been received, 
and 11 similar in character to the previous volume, and of 
equal importance 

With regard to a remark made in the notice of Kollikers 
11 Gewebelehre,” Bd ui 1 Ifclfce, in Nature of February r, as 
to the absence of an index, we ha\e been informed by the 
publishers that their intention u to provide an index on the 
completion of the whole work, which they anticipate will be in 
about a year from the present time It may, however, be 
pointed out that as each part is practically a monograph upon 
its special department of histology, and as eleven years has 
elapsed since the appearance of the first part, the absence of an 
index to each part is a practical inconvenience which it would 
have been worth a little extra cost to remedy 

The latest number of the Bulletin of the Liverpool Museums 
edited by Dr H O (orbes, is a most creditable publication, 
profusely illustrated and full of scientific contributions of prime 
importance Dr Forbes is sole or joint author of three articles 
of the four which make up the Bulletin He describes in detail 
a collection of stone implements in the Mayer Museum, made by 
Mr H W Seton Karr, in mines of the ancient Egyptians dis 
covered on the plateaux of the Nile Valley Numerous excel 
lent illustrations of the implements and the workings where they 
were discovered, by Mr Seton Karr, accompany the artiole. Ax 
further evidence of the noteworthy character of the Bulletin , 
we may remark that there are described in it fourteen new 
species of buds, one new genus and six new species of reptiles, 
eight new species of molluscs, one new genus and thirty-three 
new species of insects, and eleven new species of arthropoda, 
many of them representing the results of the expedition to 
Sokotra, organised conjointly by the British Museum and the 
Liverpool Museum A special volume on the expedition will 
shortly be issued, and, judging from the present preliminary 
contribution, it will be a very valuable addition to science 

The true molecular weight of sulphur in the gaseous states 
has been made the subject of numerous researches In the 
current number of the Benckte , O Bleier and L Kohn give an 
account of their work on the density of sulphur vapour at very 
low pressures. They hoped to be able to make determinations 
at such a low pressure that there would be no dissociation, but 
even for a pressure of 2 1 mm of mercury the found molecular 
weight «m 351 instead of 256, corresponding to S* The results 
obtained, plotted in the form of a curve, were quite sufficient, 
however, to show that the true molecular formula of gaseous 
sulphur, unebseociated, 11 St, a vplue, it Is interesting to note, 
which Is m*agreement vyith the cninclusions previously arrived 
at by the application of the freesiqg-pomi and boiling point 
methods to sulphur solutions 

Recent discoveries in the space tsomensm of nitrogen com 
pounds have led to attempts to resolve into active constituents 
compounds containing asymmetric sulphur atoms Two papers 
bearing on this subject have recently been read before the 
Chemical Society, by S Smiles, and W J Pope and S J 
Peachey, respectively In both cases meihyl-elhyl thetme was 
the starting point, Smiles attempting, unsuccessfully, to prepare 
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a strychnine or cinchonine salt of the thetine hydrobromule, or 
a maJate of the base Pope and l*escbey succeeded in pre 
paring two salts of the thetine with active acids (dextrocaniphor 
mil phonic and dextro-o bromocemphorsul phonic acids), but found 
lhat no resolution of the asymmetric thetine into optically active 
components occurs. Hence they draw the conclusion that if 
sulphur really exists as a quadrivalent element in these salts, 
the four atoms directly and independently attached to the 
sulphur lie in the same plane as the latter 

The additions to the Zoological Society's Gardens during the 
past week include an Entellus Monkey [Sent noptt heats entcllus) 
from India, presented by Mrs E J Gaudte, a Red Deer 
(Cervns elaphtts rf) from Scotland presented by the Right 
Hon the Marquis of Breadalbane, K G , P C , a Spanish Blue 
Magpie (Cyanopohits coikt ) from Spain, presented by Mr L. 
Ingram Baker , Hn Alligator Terrapin (Ch'tydra serpentina ), a 
Floridan Terrapin [Chrysemys concinna)* a Salt water Terrapin 
{MataaKlemmys terrapin ), a Sculptured Terrapin {Cltmmyt 
tmatfpta) y four American Bix Tortoises (Cistudo Carolina ), a 
Prickly Trionyx (Tiionvx spmifer ), two Reeves’s Terrapins 
{Damowa reevesi)* a Blue Lizard [Gerrhonotus coemUtix), a 
Three striped Bon [Luhanura tnvuya/a), two Striped Snakes 
(TVopidcmotns stri<*iis\ a Seven landed Snake (Tropidonotus 
upUmvtflatus), four Corn Snakes (Coluhcr gut tat us)* a Chicken 
Snake {Coluber obsoJctuf), an American Black Snake (Zamems 
constrictor)* two King Snakes (Corontlla getu/a), nine Change 
able Tree Frogs (A Tyla versicolor) from North America, a 
Common Boa [Boa constrict *), an Annulated Terrapin [Nicona 
amtu/afa) from South America, eight Adorned Terrapins 
{Chrysemys oma/a) from Central America, a Wrinkled Terrapin 
{Chrysemys scrtpla rttgosa) from the West Indies, two Grooved 
Tortoises {TestuAo calf or at a) from South Africa, a Starred 
Tortoise (Tesittdo eletans) from India, deposited , two Teehel! 
Monkeys {Macacos tchehcnsis, <J 9 ) from Northern China, pre 
sented by Dr S W Bushell, a Vulpine Phalanger ( Trick* 
souths vulpecula) 9 from Australia, presented by Miss Freda 
Gilder , three Dial Birds (Copsych us sau/arts) from India, 
purchased 


OUR ASTRONOMICAL COLUMN 

Definitive Orbit ok Comet 1897 III —Herr E. Weasel I, 
of the Helsingfors Observatory, has reduced 168 observations of 
Penlne’t Comet, 1897 III, made at various observatories, and 
gives the resulting definitive elements of the orbit in the 
Astronomiuhc Nackrukten* Bd 151, No 3614, as follow — 


Definite* Elements of Comet Perrtne (1897 III ) 
T= 1897 Dec 8*679793 Berlin Mean Time 

* - S3 sf-fi J „ 

a = 3» 3 8 7 [ 1897 o. 

, = 69 35 58 a ) 

Iog?=0 132477 


New Variable Star in Draco.— Dr T D Anderson, 
of Edinburgh, has communicated to the Astronomische Nash 
richlen, No. 3618, his recent discovery of the variability of a star 
having the following position — 



The variation in magnitude is from 9 4 to 10 4. Neither the 
variable not the four stars used for comparison am mentioned 
in the Bonn Dnrchmusterung 

Time Used in Efhemerides.—W ith the current number 
of the Obset voter* Is issued a slip stating that the variable star 
ephemendes, published in the Annual Companion* are given in 
Greenwich dvil time, and not m astronomical thus, as hereto 
fore. The day h divided into24 boon, and beghnat midnight 
This dftuge was rendered necessary by reason of its having 


been adopted by M Loewy In the Annuaire An Burton Ate 
lomgthtAts* from which the data for the variable star epbesuerides 
are obtained It is thought that this change b resp on sible for 
the recent misleading reports as to the adoption by toe principal 
observatories of the aril time reckoning 

Leonid Meteors.— Signor E Fergola contributes to the 
Renduonto of the Naples Academy a note on observation* of 
the Leonid shower, made at the Observatory at Capodimonte. 
The numbers of meteors observed on November 14, 15, 16 and 
17 were 15, 30, 3a and n, and the radiant point, as determined 
liy conjoint observations of Signori Alberti, Tedeachl and 
Nobih, was in R A ich 8m , ana declination 33*41 


THE FUNCTIONS OF THE ENGINEER 1 


# T‘HE success of the modern engineer is due to the fact that 
A he has buried in the depths of oblivion the much vaunted 
empirical rule of thumb, and that he has elevated to the heights 
of science the observations of exact practice and the exercise 
of pure reason The principle of doubt, which is the root of 
all scientific inquiry, forces him to consider every phase of weak 
neis in the materials that he employs in his structures, to ex¬ 
amine e\ery possible cause of error in his designs, to anticipate 
every source of failure in his work The principle of faith, 
which is the outcome of the growth of his experience, must be 
continually illuminated by the light of progress, and controlled 
by the patient development and consideration of the too-long- 
hidden laws of nature The engineer must maintain his nc 
quaintance with ever growing science so as to be able to fulfil 
promptly and accurately his duty, which Is the application of 
the great principle of energy and the utilisation or the marvel¬ 
lous properties of matter to the wants, comfort and happIntAt 
of man. 


In considering the functions of the engineer we have to con¬ 
sider his practice and his making 

His practice —what has he got to do? The practice of 
engineering can be divided into three branches Civil, Military 
and Naval 

The term civil was originally introduced to distinguish the 

R radical man of peace from the practical man of war Englnccr- 
ig applied to our wonts and comforts fs a very different thing 
to lhat applied to the destruction of our foe* or to protect our¬ 
selves from their wish to destroy us. War u waged both on 
land and sea, and as the conditions involved in attack and 
defence in modern times have become so totally different in 
these two cases, the term military haa been gradually confined 
to the operations of our army on land, while the term naval la 
applicable to the warlike operations of our fleets. Fngland 
owes her present position os the centre of a great empire to bar 
naval supremacy, and she baa acquired this supremacy as much 
by the inventive, constructive and maintaining powers of her 
working engineers as by the mighty deeds of her fearless fight 
mg sailors. 

Civil engineering aids us not only to build that haven of rest 
and comfort that we call home, but to surround it with the 
elements of health—pure air, pure water, pure food, pure ljght 
If we congregate together In towns or scatter ourselves In country 
districts it supplies on with all possible means of transport by 
road, river ana rail, and of means of intercommunicatiori by 
poet, telegraph and telephone These means of annlhBatinft 
time and space are not only inter urban in our own country but 
international in our continents, and in a wider sense imperial* 
cosmical and univenal, over the whole earth The world It 
knit in one connected whole by wire We know to-day from 
that triumph of art, science and culture—the intelligent and 
free British daily public Press—the history of nearly all that 
took place yesterday over the whole globe , 

The engineer fears not the infinitely great, foe the Mart in 
their courses aid him to survey the land and to cross the deep 
with safety He spurns not the infinitely little, for the molecules 
In their mutual actions and reactions supply Mm with those 
metals and those elements of purity and strength which give him 
the means to resist the forces of nature so as to span the head 
channel, laugh at the foaming river, build the palace of glass at 
Sydenham, cover acres of ground so as to display this year in 
Paris the goods, manufactures, and works of art, industry and 
Utility of the whole world. 

1 Ab sddnto by «r Iff Hllaa Hear? Prase* K»C B., PBS., dtltored 
beforatfae OImrcw Awocfatkift of Civil JTngjeeeri oa February ft. 


^,*0. X 581 , VOL. 6l] 


February 15, 1900] 


NATURE 


375 


The engineer uriHies matter wherever It can be found, he 
delves toto the cmt of the earth for ore* and mineral! which 
ve trim wealth, currency, protection and strength \ he dives 
to the sea to survey the bottom as a bed for his cables, and to 
see that he has secured proper foundations for his moles, piers 
and breakwaters \ he explores the surface of the earth for articles 
of oeoessitY, of ate and of laxary He irrigates the land, to 
prepare U for the growth of pure and wholesome food, for the 
supply of cheering and sustaining drinks, for the maintenance 
of toe store* on the shelves of the doctor, and for those articles 
of pure clothing that add so much to the comfort, cleanliness sod 
health of man. He utilises for his purpose the great principle 


in the construction of roads, bridges, aqueducts, canals, river 
navigation and docks, for internal intercourse and exchange, and 
in the construction of ports, harbours, moles, breakwaters and 
lighthouses, and In the art of navigation by artificial power for 
the purposes of commerce, and In the construction ana adapta¬ 
tion of machinery, and in the drainage of cities and towns ” 

It U difficult to classify the sections of engineers into any 
logical order. but I have attempted in the following table to 
arrange methodically the various branches upon the same 
principle as we draw up a genealogical tree, for every branch 
emanates by direct descent from the one root, engineering, 
which Is applied science 


ENGINEERING 


Ciwi- Military 


Artillery 
Gun Mountings. 
Explosives. 


I 

Ship¬ 

building 


Naval. 

_i _ 


Marine 

Engineering 


Hydro- Application of Steam Torpedoes 
graphy Hydraulics and Submarine 

Electricity to the Mining 
auxiliary machinery 
of Ships. 


f I I I 

Fortifies Artillery Surveying Submarine 
tloo and and Recon Mining 
Explosives, naiastnee 


Domestic 
Bells and Signals. 
Buddings (Arch! 

torture ) 
Drainage, 

Lift*. 

Lighting 
VentUatkm 
Wanning 
Water supply 


Municipal 
Electrical Energy 
Gas. 

Housing the Working 

Classes. 

Hydraulic Power 
Hygiene. 

Markets. 
Overcrowding 
Parks and Recreation 
Grounds. 

Public Buildings. 
Public Lighting 
Refuse-destruction, 
Sewage sod Drain¬ 
age. 

Slaughter-houses. 
Smoke-prevention 
Streets. 

Tramways. 


Inter- Urban 
Bicycles. 

Canals. 

Motors. 

Railways. 

River Navigation. 

Roads. 

Telegraphs. 

Telephones. 

Surveying 


ling 
and 
Telegraphy 


Barracks Traction 
Construe Road \ 
tion Rail [■ making 
way J 


National 

Breakwaters 

Ceramics. 

Chemical Industries. 
Coinage 
Construction of 
Machinery and 
Engines. 

Docks. 

Harbours. 

Irrigation and 
Agriculture. 
Lighthouses. 
Management of 
Estates. 

Manufacturing Pro- 


I I 

Search- Balloon- 
lights. ing 


Cosmic*/ (or 

International Universal) 
Connection of Astronomical Men- 

National Surveys, suration 
Lighthouses Geodesy 

Posts (Letter Hydrography 

Carnage) Manufactures. 

Steam Navigation 
Submarine Tele 
graphy 


Metallurgy 
Mining and Quarrying 
Refrigeration 
Signal Stations. 
Trigonometrical Survey. 


of energy, so as to tnuuform it at Ms will Into its various forms 1 
of heat, light, electricity, sound, chemiam and material motion. > 
By three agencies he transforms crude matter Into Its various 
element*, compounds and states, so as to secure permanence, 
strength end value 

Life is not free from his grasp He has developed the 
Empire of Bacteria, and has encouraged the minute microbe in 
cmutlem armies—to liquefy and purify our sewage, and to be¬ 
come the scavenger of our homes and our cities. He has by 
defrnufve maasuire freed the soil and the nver from tboee vuth 
leas bacterial enemies who invade our frames and bring disease 
Add death in their train. 

En g ineering is divided into various sections, many of them 
havitag theh own fautkutioas and thrir own publications. 

The definition of a civil engraear, at riven In the charter of 
the lnatfcatloQ, is very comprehensive This institution Is " a 
society for the general advancement of mechanical sdehce, and 
nMrtanitknlany for promoting the acquisition of that species of 
kno wl edge which constitutes the prnfserinn of a avd engineer, 
Mag the rifc of dkeodng the great eomces of powey In nature for 
thwnee and ooovaoknee of man, as the means of production and 
of traffic ta states both for external and internal trade, as applied 
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The growth of invention m early ages was very slow Man 
sheltered himself in caves. How long did it take him to dense 
a tent, or a hut, or a house ? How long to protect himself with 
clothing ? How long to construct weapons of ofijrace and de 
fence, not only to protect himself from wild beasts and from his 
neighbours, but to secure for himself food and nument ? The 
first protection from weather was probably the skins of the 
animals he hunted, killed and ate, and the first art acquired— 
the making of leather How long did U take him to obtain a 
knowledge of the use of fire, and of the means of producing It 
artificially, so as to cook his food and to bake the plastic may 
into pots and pans for drinking and eating purposes ? 

We have no record of there early stages of the evolution of 
the human being The first known picture depicts him as a 
hunter. Ages elapsed before the conception of a record 
engraved upon fene rock forever" seems to have occurred to 
him, and though stone, papyrus, clay, skra and was gave mm 
material upon which be could rawed in elementary pictures bis 
victories, US virtues, and his commands, many centurlre p assed 
before the greatest invention the world has ever acquired—the 
alphabet—occurred to some smart Phoenician, pcobaMy to the 
land of Egypt, where picture-writing, hieroglyphy, had readied 

I 
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iti acme It has Uken 3000 years to mature thti invention 
The alphabet wc use to Uay is a direct descendant of that first 
Ptumician attempt to Indicate the elementary sounds of speech 
by letters. But what a change has occurred since the next great 
invention in this direction—printing 1 The brain u now excited 
by the publication of every new fact extracted from Nature's 
storehouse. Inventions spring up like mushrooms. They are 
published by the Press to the wtole world at once Innumerable 
minds of all nntions are thus set to tvork to utilise, develop and 
improve them Advance is rapid, and progress proceeds at a 
compound interest rate. I said (t took 3000 years to mature the 
alphabet It has taken 450 years to perfect printing, but sixty 
years in our days have matured telegraphy and photography, 
and only sixty months have*been sufficient to apply Rontgen 
rays to assist the physician to apply his gentle art to restore to 
health the maimed and wounded Such is the advantage of 
publicity 1 

Why such marvellous constructive skill and scientific progress 
should have been developed on the banks of the Euphrates and 
the Nile on the old, ana in Mexico and Peru on the new con 
tinent, so early in the history of the world, is a mystery of the 
development of the mind that remains to be satisfactorily ex 
plainea os much as the persistent conservatism of the negro and 
the gipsy of the present day The wicker hut depicted on 
Egyptian bas reliefs 3000 years ago is the same dwelling place 
of the same race in the present day ' 

The luxurious, roomy, and well warmed southern villa of their 
Homan conquerors failed to commend itself permanently to the 
mind of the unrefined ancient Briton Nevertheless, the Roman 
taught us the arch, showed us how to build a bridge, and left us 
hu straight and admirable load The words arch, pont and 
street remain in our languages historical memorials of those early 
colonists. 

The rapid progress of modem engineering is phenomenal 
Practice grows by leaps and bounds Take any form of energy 
and examine its utilisation in any field of industry Take only 
one instance of the application of electricity See how it comet 
to the aid of the sailor ' It controls the rudder, it ventilates the 
interior and the living space of the ship, it forces the draught 
and assists the raising of steam, it revolves the turrets, it trains 
and controls the guns, it handles tbe ammunition, it purifies the 
drinking water, it lights up the ship internally, it enables the 
captain to sweep the horizon with the brilliant rays of the 
■earth light, and to communicate with his tender, or with his 
commanding officer across space independent of weather, night, 
season, fog or rain It would lengthen this address too much to 
illustrate this point further Light, sound, heat chemism and 
mechanics have been equally active in the service of man, and 
have helped to specialise in many directions the functions of the 
engineer 

Tk$ Making of tkt Euxuutr —It is idle to ignore the fact 
that the modern engineer is the outcome of high class and long 
sustained education, either imparted or self acquired Fduca 
tion means generally the training of the Intellectual, moral and 
physical faculties of youth, but the education of the engineer 
never ceases as long as he remains in active practice I am 
still in school, and rarely fell to acquire sdme new feet each day 
of my life. The first foundation is clearly a broad, solid, general 
education, not specialised in any way until the pupil has reached 
the stage when he can work ana think for himself. But from the 
very earliest years—in fact, from infancy—I advocate the cultiva¬ 
tion of the powers of observation, a systematic training of (he 
memory, ana an encouragement of the exercise of thought. This 
is, in reality, tbe scientific method Many people advocate the 
early teaching of science, but I do not I advocate the collec¬ 
tion and naming of plants, the love of animals and knowledge of 
their habits, the observation and explanation of the daily occur 
fences fin the bonne, the air and the ground. The tee, a candle, 
the teapot, cooking, blacking boots, the dewdrop, clouds, rain, 
wind and storm, the ebb and Aow of the tide, the performances 
of tops and bicycle*, familiarly explained, excite a low oT 
nature and of science, and train the mind to o bser v e , to thank 
and to remember. Cramming the young mind with ill digested 
text book acfep cC f illustrated by experiments that generally fell, 
exdtes rfdkdle—tbe common accompaniment of Ignorance, 

The e ngine e r rant be a scientific man. Science deals with 
the facts of nature, their lews and their theory. The engineer 
applies this knowledge to the uses of mankind. Hxs practice, 
means the correct design end due execution of works. The 
present President of the British Association, in Us inaugural 
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ad drew delivered at Dover, drew no distinction between natural 
knowledge (science) and applied science (engineering). His 
illustrations to glorify the former were drawn from the triumphs 
of the latter Sctenm are exporimtmtai, such as chemistry, 
mechanics and physics, and obt*rvatien*l 9 such as botany, 
zoology geology, geography, astronomy, biology, &c. They 
ore very numerous, and, u engineering is only another term for 
applied science, it is clear that an engineer would waste Us tune 
in acquiring abstruse sciences that would be of no subsequent 
use to him He must confine himself to those branches of 
science which will be of service to him in his future career, so os 
to enable him to apply them to living, industry and commerce 
Maiktmaius, the shorthand of thought and the purest form of 
logic, oxptriwutU % the handmaid of observation, moasmvmtnt, 
the instigator of accuracy and precision, and reasomur, the organ 
of common sense, ore the tools that shape his store of knowledge 
which memory brings to his help when he has to practise what 
he has learnt. The boy who has passed well through the ordi 
nary curriculum of school, and proceeds thence into a university,, 
from which he emerges as a young man not only well imbued 
with the refining Influences of literature and art, but with a well- 
earned degree of science, is fully prepared to commence bis 
engineering training, and to enter the workshop or the drawing- 
office, where alone ne can acquire that combination of knowledge 
and skill, and that training of the brain and the bond for mutual 
aid which is called technical education 
The Institution of Civil Engineers will now admit into their 
body only those who can produce the certificate of such an edu¬ 
cational career as I have Indicated above, or who can pass an 
examination which will give evidence of hLs possessing similar 
qualifications. A scientific man can become an engineer only 
when be has become an expeit through practice and experience. 

It 11 not a question between science and practice; it is a 
question between science tand rule of thumb. Practice is 
always there, but rule of thumb means rule of error, until by 
repeated failures rule of thumb becomes rule or tight, which 
means the victory of organised common sense Organised 
common sense is a very good term for science Scientific men 
talk nonsense when they ohserve differences between science-and 
practice, and so-called practical men act foolishly when they 
ignore science, and assert that an ounce of practice is worth a 
ton of theory Practice based on true science means immediate 
success and economy , practice based on rule of thumb means 
error, delay and excess of estimates. The engineer cannot 
neglect the laws of nature, any more than the scientific man 
can ignore the success of practice. The science of the Chair 
has, however, often been obsolete or behind the day The 
professor is not sufficiently in touch with the Industrial and 
economical Interests of the country It happens that in my own 
special branch of the profession practice has always been in 
advance of theory The progress of telegraphy ana telephony 
owes nothing to the abstract scientific man The fundamental 
principles and natural facts that underlie the practice of electrical 
engineering are the teachings of actual experience, and not the 
results of laboratory research or professorial teaching The 
science is, however, now established, and those who are 
academic students have the advantage of ocqumng a knowledge 
of facts and principles in the class room before they com me nce 
their practical career. Their path is thus much cleared and 
their progress expedited They start well equipped mentally to 
grasp ana comprehend the art of their profcmlon 
Smeaton, Watt, Telford, Stephenson, Fairborn, Whitworth, 
and all our early enghwera had to acquire their own natural 
knowledge by their own individual investigations. They had to 
seek out and determine first principles for themselves. All thet 
is now changed. The science of to-day u the science el the 
Victorian era. The engineer is not now required to research ee 
much os bis p r edecesso r*. There ore now physical laboratories 
where it can be done fix him, but this must not taunt him to 
leratn bis enthusiasm In verifying the frets of nature by expan- 
qunt Doubt must always be transformed to fclthr 
The cMi engineer of eminence has not only to know 

... bbe jSsnct, but to conduct the pr a cti cal operation 

of hfrpvcfciM l The liras of horaon beings ereenUnsted to 
hisde^m fBfeb bare faith In the safety ef hlt*tf*kmg 
tunnels, bridtirndm rofywey trains. Ifn is railed nprai tnerftfon 
00 policy, todfad wkficommerchl raa n agamsn L to act armbfe 
trator or Mjgtf ip many important lmrirete Jemriri oaeeq, and 
to appear bt coCrts of law and committee room of FarUattejtt 
as ab expert wknera. The mental qualities of tho rngfrtq 
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most, therefore, be of the very highest order HU scientific 
training and hU world wide practice have broadened his views 
and enlarged his mind Above all, his character mutt lie above 
all reproach. The honour of the engineer is the honour of his 
profession. The Lord Chief Justicrs Bill was welcomed b y 
every member of the Institution of CM 1 Engineers. The evil 
it U desired to suppress U very great and very wide, but it is 
not the characteristic of the engineer 

Let me, in conclusion, impress on you the antiquity and the 
universality of the functions of the engineer Tubal Cain was 
an instructor of every artificer in brass and iron, and this before 
the flood The very earliest remains of Egyptian, Babylonian 
and Assyrian temples and monuments indicate a wonderful 
knowledge of the strength of materials The Cloaca Maxima 
of the early Latin King Tarquinlui Frucus exists still, though 
built 3,600 years ago In the track of war and diplomacy, in 
the earliest days of history, went trade and commerce. The 
general became the engineer Western Asia was covered with 
roads, not only to facilitate the transport of troops and chariots, 
but to ud the merchant In the distribution of his wares. In 
tercourse of all kinds has always been the outcome of civil is, 
tion. The baUnce of power falls to the strong In days of old 
it was to the strong physically In modern days it is more to 
the strong mentally and financially The greatest political gift 
that mina can give to man, the greatest security for peace and 
comfort, is the ability to wield the great powers of nature so as 
to destroy human life with the greatest rapidity and at the 
greatest distance. An overpowering fleet and an efficient army 
are our insurance for security at home There is not a habit 
able spot on the face of the earth that does not bear traces of 
the presence of the engineer He 11 the great civlliaer He 
not only immediately follows, but he sometimes even precedes 
the military conqueror He distributes peace and good will 
without the accompaniments of fire, blood and famine Mr 
Cecil Rhodes is opening up Africa with the “ wonder working 
wire ” Khartoum has been brought within seventy hours of 
Cairo by train, and ere long, when peace is restored in that 
self disturbed country, South Africa, Cairo and Cape Town will 
be In direct and immediate communication by telegraph, and 
eventually by rail 

The engineer is not only a benefactor to his race, but he is a 
necessity of the age 


WIRELESS TELEGRAPHY' 

\X 7 HEN Ampere threw out the suggestion that the theory of a 
VY universal ether, possessed of merely mechanical properties, 
might supply the means for explaining electrical facts, which 
view was upheld by Joseph Henry and Faraday, the veil of 
mystery which had enveloped electricity began to lift. When 
Maxwell published, in 1804, his splendid dynamical theory of 
the electro-magnetic field, and worked out mathematically the 
theory of ether waves, and Herts had proved experimentally 
the correctness of Maxwell's hypothesis, we obtained, if I may 
use tbe words of Prof Fleming, 41 the greatest Insight into the 
hidden mechanisms of nature which has jet been made by the 
intellect of man." 

A century of program such as this has made wireless (cle 
graph? possible. Ia basic principles are established m the very 
netm of electricity Itself Its evolution has placed another 
great force of nature at our disposal. 

We cannot pay too high a tribute to tbe genius of Heinrich 
Herts, who wotted patiently and persistently in a new field of 
experimental physics, and made what has been called the 
greatest discovery In electrical science in the Utter half of the 
nineteenth century He not only brought about a great 
triamph in tbe field of theoretical physics, bat, by proving 
Maxwell's mathematical hypothesis, he accomphsbed a great 
triumph in the progress of oar knowledge of physical agents and 
physical Uws. 

I cannot forbear saying one word as to the eminent electri 
dan who yms pl ac ed in his Ust home as recently as Saturday 
last, for it is manifest that errand yearxsgo Prof Hughes was 
on the veigf of jjgreat discovery, and, if he had persevered In his 
e*ptriment%Jt seems probable thpt his name would have been 
doadyccmMCfod with wirakm telegraphy as it U with so many 
fanmepsa of s Metri c al work fo which he gained so much renown 
and dbtfpedoe, 

> AkMfd flraft a dUotWM cUUwrsd at tbs Roys! luthudoo, 00 
Fsfeuiys, by Mr O. MsraanL 


The experimental proof by Hertz thirteen years ago, of the 
identity 01 light and electricity, and the knowledge of how to 
produce, apd how to detect these ether waves, the existence of 
which had been so far unknown, made possible true wireless 
telegraphy I think I may he justified in saying that for 
several yean the full importance of the discovery of Herts was 
realised but by very few, and for this reason the early de 
vekipment of its practical application was slow 

The practical application of wireless telegraphy at the prtstui 
time 11 many times as great as the predictions of five years ago 
led us to expect in to short a time The development of the 
art during the past three or four years, and its present state of 
progress, may perhaps justify the interest which is now taken 
in tne subject, Yet only a beginning has been made, and the 
possibilities of the future can as yet lie only incompletely 
appreciated All of you know that the idea of communicating 
intelligence without visible means of connection is almost as 
old as mankind Wireless telegraphy by means of Hertidan 
waves is, however, very young I nope that if I pass over the 
story of the growth of this new art, as I have watched it, or do 
not attempt to prove questions of priority, no one will take it 
for granted that nothing is to be said on them subjects, or that 
all mat has been said is entirely correct. 

The time allowed for this discourse u too short to permit me 
to recount all the steps that have led up to the practical 
applications of to-day 1 believe it will probably interesL yon 
more to hear of the problems which hare lately been solved, 
and the very interesting developments which have taken place 
during the last few months. 

I find that a great element of the success of wireless tele 
graphy is dependent upon the use of a coherer such as I have 
adopted It has been my cxpencrcc, and that of other workers, 
that a coherer as previously constructed—that is, a tube several 
inches long partially filled with filings enclosed by corks—was 
far too untrustworthy to fulfil Us purpose I found, however, 
that if specially prepared filings were confined mp very small gap 
(about 1 mm ) between flat plugs of silver, the coherer, if pro¬ 
perly constructed, became absolutely trustworthy In its normal 
condition the resistance of a good coherer is infinite, but when 
influenced by electric waves the coherer instantly becomes a 
conductor, its resistance falling to 100 or 500 ohms This con¬ 
ductivity is maintained until the lube is shaken or tapped. 

I noticed that by employing similar vertical and insulated 
rods at both stations it was imposoble to detect the effects of 
electric waves of high frequency, and in that way convey the 
intelligible alphabetical signals, over distances far greater than 
had b«en believed to be possible a few years ago 

I had formerly ascertained (see paper read before the Institu 
tion of Electrical Engineers by G Marconi, March 1899) that the 
distance over which it is possible to signal with a given Amount 
of energy vanes approximately with the square of the height of 
the vertical wire, and with the square root of the capacity of a 
plate, drum, or other form of capacity area which may be placed 
at the top of the wirei. 

The law governing the relation of height ami distance lias- 
already been proved correct up to a distance of 8$ miles Many 
months ago it was found possible to communicate from the 
North Haven, Poole, to Alum Bay, Isle of Wight, with a height 
of 75 feet, the distance being 18 miles. Later on two instal¬ 
lations with vertical wires oT double that length, 1 t 150 feet, 
were erected at a distance of 85 miles apart, and signals were 
easily obtained between them According to a rigorous appli¬ 
cation of the law, 73 miles ought to have been obtained instead 
of 85 , but, as I have previously stated, the law has been proved 
only to be approximately correct, the tendency being always on 
what I might call the right side , thus we obtain a greater dm 
taoce (ban the application of the law would lead us to believe 
There is a remarkable circumstance to be noted in the case of 
the 85 miles signalling. At the Alum Bay station the mast is 
on the cliff, and there is no curvature of tbe earth intervening 
between tbe two stations, that is to my, a straight line between 
tbe base of the Haven and Alum Bay stations would dear tbe 
surface of the sea. But in the case of the 85 miles the two 
stations were located on the sex level, and between them exists 
a hill of prater, owing to tbe earth’s curvature, amounting to 
over 1000 feet If these waves travelled only in straight lines, 
or tHe effect was noticeable only across open space, in a direct 
line, {he signals would not have been received, except with a 
vertical wire 1000 feet high at both stations. 

WhUe carrying out some experiments nearly three years ago 
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at SalUbun, Captain Kennedy, R.E , and I tned numerous 
forms of induction coils wound In the ordinary way, that is, with 
a great number of lures of wire on the secondary circuit, with 
the object of increasing, if possible, the distance or range of 
transmission, but in every case we observed a very marked 
decrease in the distance obtainable with the given amount of 
energy and height Similar results were obtained some months 
later, I am informed, in experiments carried out by the General 
Host Office Engineers at Dover 

In all our above mentioned experiments the colls used were 
those In which the primary consisted of a smaller or larger 
number of turns of com pars live thick wire, and ihe secondary of 
several layers of thinner wire I believe I am right in saying 
(hat hundreds of these coils were tried, the result always being 
that by their employment the possible dlitance of signalling was 
considerably diminished instead of beine increased We 
eventually found an entirely new form of induction coil that 
would work satisfactorily, and that began to increase the dis 
\ance of signalling 

The resulls given by some of the new form of induction 
coils have been remarkable During the naval manoeuvres I 
had an opportunity of testing how much they increased Ihe 
range of signalling with a given amount of energy and height 
When working between the cruisers Jttuo and Europe % I 
ascertained that when the induction coil was omitted from the 
receiver, the limit distance obtainable was seven miles, bat with 
an improved form of induction coil included, a distance of 
over sixty miles could be obtained with certainty This 
demonstrated that the coils I used at that nme increased the 
possible distance nearly tenfold I have now adopted these 
induction coils, or transformers, at all our permanent stations. 

A number of experiments have been earned out to test how 
far the Wehnelt brake was applicable in substitution for the 
ordinary make and break of the induction coll at the tnuis 
mining station, 1*H although some excellent results have been 
obtained over a distance of forty miles of land, the amount of 
current used, and the liability of the brake getting fatigued or 
out of order, have been obstacles which have so for prevented 
its general adoption 

As is probably known to most of you, the system has licen 
in practical dail) operation between the East Goodwin Light¬ 
ship and the South Foreland Lighthouse wince December 24, 
ifm8, and I have good reason for believing that the officials of 
Trinity House are convinced of its great utility in connection 
With lightships and lighthouses. It may be interesting to you 
to know thit, as specially arranged by the authorities <rf Trinity 
House, although we maintain a skilled assistant on the light 
ship, he is not allowed to work lh«* telegraph The work is 
invariably done by one of the seamen on the lightship, many 
of whom have been instructed in the use of the instrument 
by one of my assistants. On five occasions assistance has 
been called for by the men on board the ship, and help obtained 
in time to avoid loss of life and property Of these five calls 
for assistance, three were for vessels run ashore on the sands 
near the lightship, one because the lightship herself had been 
run into by a steamer, and one to call a boat to take off a 
member of the crew who was seriously 111 

In the case of a French steamer which went ashore off the 
Goodwins, we have evidence, given in the Admiralty Court, 
that, by means of one short wireless message, property to the 
amount of 52,^88/ was saved , and of this amount, 1 am glad 
to say, the owners and crews of the lifeboats and tugs received 
jooor Thu one saving alone u probably sufficient in amount 
to equip all the lightships round England with wireless tele 
graph apparatus more than ten times over The system has 
aU6 been in constant use for the official communication between 
the Trinity House and the ship, and Is also used daily by the 
men for private communication with their fo mil lev, die. 

It is difficult to believe that any person who knows that 
wireless telegraphy has been in use between this lightship and 
the South Foreland day and night, in storm and sunshine, in 
fog and In gates of wind, without breaking down on any single 
iiemi, can believe, or be justified in saying, that wireless 
tekgrjfit? is untrustworthy or uncertain in operation. The 
lightship liBbihfiflrt is, be it remembered, insamall damp ship, 
and under conditions which try the system to the utmost. I 
hope that beta* tag the necessary funds will be at the dis¬ 
posal of the Trinity House authorities, in voider that eommuni 
cation may be w yfo fod between other lightships and light- 
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houses and the shore, by which millions of pounds 1 worth of 
property and thousands of Uvea may be saved. 

At tne end of March 1899, by arrangement with the Trench 
Government, communication was established betw e en the Sooth 
Foreland lighthouse and Wlmereus, near Boulogne, over a 
distance of thirty mites, and various interesting tests were made 
between theie stations and French warships. The maxteSam 
distance obtained at that time, with a height of about one 
hundred feet on the ships, was forty two miles. The commis¬ 
sion of French naval and military officers who were appointed 
to supervise these experiments, and report to their G o v ern ment, 
were in almost daily attendance on the one coast or the other 
for several weeks. They became intensely interested in the 
operations, and I have good reasons to know made ■Hsfoctocy 
reports to their Government 1 cannot allow this opportunity 
to pass without bearing willing testimony to the courtesy and 
attention which characterised all the dealings of these French 
gentlemen with myself and staff 

The most interesting and complete tests of the sy st em at 
sea were, however, made during tne British naval xnaixeuvrea. 
Three ships of the M B H fleet were fitted up, the flagship 
Alexandra , and the cruisers Juno and Europe I do not 
consider myself quite at liberty to describe all the various tests 
to which the system was put, but I believe that never before 
were Hertzian waves given a more difficult or responsible task. 
During these manoeuvres I had the pleasure of being on board 
the Juno , my friend, Captain Jackson, K N , who had done 
some very good work on the subject of wireless telegraphy 
before I had the pleasure of meeting him, being in command 
With the Juno there was usually a small squadron of cruisers, 
and all orders and communications were transmitted to the 
/umtfrom the flagship, the fnna repeating them to the ships 
around her This enabled evolutions to be earned out even 
when the flagship was out of sight This would have been 
impossible by means of flags or semaphores. The wireless 
installations on these battleships were kept going night and 
day, most important mameuvies being carried out and valuable 
information telegraphed to the Admiral when necessary 

The greatest distance at which service message^ were sent 
was 60 nautical miles, between the Europa and tne June, and 
45 miles, between th a Juno and the Alexandra, This was not 
the maximum distance actually obtained, but the distance at 
which, under all circumstances and conditions, the s y stem 
could be relied upon for certain and regular transmission of 
service messages. During tests menaces were obtained at no 
less than 74 nautical miles (S5 land miles) 

As to the opinion which naval experts have arrived at eon 
cerning (his new method of communication, I need only refer 
to the letters published by naval officers and experts In the 
columns of the Timet during and after the period of the 
autumn manoeuvres, and to the fact that the Admiralty are 
taking steps to introduce the system into general use In the 
navy 

As you will probably remember, victory was pined by the 
14 B 11 fleet, and perhaps I may venture to suggest that (he 
facility which Admiral Sir Compton Doraville hod of using the 
wireless telegraph m all weathers, both by day and night, oon 
iributed to the success of his operations. 

Commander Statham, R N , has published a very concise 
description of the results obtained In the Army and Afoty, 
illustrated, and I think it will be Interesting if I read a short 
extract from the admirable description be has published. 

H When the reserve fleet first assembled at Tor Bay, the Juno 
was sent out day by day to communicate at various dteUitaas 
with the flagship, and the range was speedily increased to over 
jo miles, ultimately reaching something like 50 mites. At Milford 
Haven the Europa was fitted out, the first step befog the 
securing to the main topmast bead of a hastily prepared spar 
carrying a small gaff or sprit, to which was attached a wire* 
which was brought down to the starboard ride of the quarter 
deck through an insulator and Into a roomy deck house on the 
lower after-bridge which contained the various Instruments. 

When hostilities commenced the Europa was the leading 
ship of a squadron of seyen cruisers despatched to look for the 
convoy at the render vous. The Juno Was detached toact as s 
link When necessary and to scout for the enemy, and the Iter 
ship of cottras remained with tlm slower battte sqoadron. The 
Europa was in direct communication with (he flaphifl , long 
after tearing Milford Haven, the pp between reachteg to floor 
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40 «dka before she lost touch while steaming ahead at a Cut 
i pOv d L (Thff difference between the wipes of communication 
oil these ships was owing to the Juno having a higher mast than 
the Akximdra). 

11 Reaching the convoy at foot o'clock one afternoon, and 
leaving it and the several cruisers in charge of the senior 
captain, the Eurofa hastened back towards another render 
vows* Where the Admiral had intended remaining until he 
should bear whether the enemy had found and captured the 
coovdy r but scarcely had she got well ahead of the slow ships 
when the Juno called her up and announced the Admiral 
comfog to meet the convoy The Juno was at this lime fully 
60 miles distant from the Europe 

“Now imagine," says Commander Statham, “a chain of 
vesMls 60 miles apart Only five would be necessary to com 
rounkate some vital piece of intelligence a distance of 300 
miles, receive in return their instructions, and act immediately 
all in the course of half an hour or less. This is possible 
already Doubtless a vast deal more will be done in a year or 
two or lest, tod meanwhile the authorities should be making 
all neeesury arrangements for the universal application of 
wireless telegraphy m the navy ” 

The most important results, from a technical point of view, 
obtained during the manoeuvres were the proof of the great 
increase of distance obtainable by employing the transformer 
in the receiver, as already explained, and also that the 
curvature of the earth which intervened, however great the 
distance attained, was apparently no obstacle to the trans 
mission The maximum height of the ton of the wire attached 
to the instruments above the water din not on any occasion 
exceed 170 feet, but it would have been geometrically necessary 
to have had masts 700 feet high on each ship in order that a 
straight line between their tops should clear the curved surface 
of the sea when the ships were 60 nautical miles apart. This 
shoWa that the Hertzian waves had either to go over or round 
the dome of water 5^0 feet higher than the tops of the masts 
or to pass through it, which latter course I believe would be 
lmpoudble 

Some time after the naval manoeuvres, with a view to showing 
the feasibility of communicating over considerable distances on 
land, it was decided t d erect two stations, one at Chelmsford 
and another at Harwich, the distance between them being 40 
miles These installations have been working regularly since 
last September, and my experiments and improvements are 
continually being carried oat at Chelmsford, Harwich, Alum 
Bay, and North Haven, Poole. 

In the month of September last, during the meetings of the 
British Amodation in Dover and of the Association Fran^aue 
pour 1'avaocetnent de Science In Boulogne, a temporary Iiutal 
ladon was fixed in the Dover Town Hall, in order that members 
pr es e nt should see the practical working of the system between 
England and France Messages were exchanged with ease be 
tween Wlmereux, near Boulogne, and Dover Town Hall In 
this way it was possible for the members of the two assoda 
Sons to Converse across the Channel, over a distance of 30 


During Prof, Fleming's lecture on the “Centenary of the 
Electric Current," mesas get were transmitted direct to and re 
cehredfrom France, and red the South Foreland Lighthouse to the 
East Goodwin Lightship. An Interesting *point was that it was 
demonstrated that the great masses of the Castle Rock and 
South Foreland cliffs lying between the Town Hall, Dover, and 
the lighthouse did not in the least degree interfere with the 
tra n sm h riop of signals. This result was, however, by no means 
new It only confirmed the units of many previous experi¬ 
ment*, sffl of them showing that rock masses of very considerable 1 
risd intervening between two stations do not in the least affect 
thefteedom Of communication by ether wave telegraphy (See 
/s ame/of the Institution of Electrical Engineers, April 1899, 
P* *•*) 

It was during these testa that It was found posable to 
mamnlrttc direct from Wlmereux to Harwich or Chelmsford, 


^he intervening distance being 85 miles. This result was 

U 4 M la a letter from Prof. Fleming addressed to the_ 

fora* on September 29. The distance from Wlmereux to 
Harwich b approximately 85 miles, and from Wimereux to 
OBstm i fa rd also 85 mfles«of which 30 miles are over sea and 
58 ov*r fend* The height of the poke at these stations was 
UOfecf, tat if It hadb&n necessary for a tine drawtf between 
the top* of the masts to dear the curvature of the earth they 


would have had to have been over 1000 feet high. I give these 
results to show what satisfactory progress u being made with 
this system* 

In America wireless telegraphy was used to report from the 
high seas the progress of the yachts in the International Yacht 
Race, and I think that occasion holds the record for work done 
in a given time, over four thousand words being transmitted in 
the space of leu than five hours on several different days 

Some testa were earned out for the United Slates Navy , but, 
owing to insufficient apparatus, and to the fact that all the 
latest improvements had not been protected in the United 
States at that time, it was impossible to give the authorities 
there such a complete demonstration as was given to the British 
authorities during the naval manoeuvres. Messages were trans 
mitted between the battleship Massachusetts and the cruiser 
Niw )rork up to a distance of 36 miles 

A few days previous to my departure from America the war 
in South Africa broke out Some of the officials of the American 
line suggested that, as a permanent installation existed at the 
Needles, Isle of Wight, it would be a great thing, if possible, to 
obtain the latest war news before our arrival on the Si Paul nL 
Southampton I readily consented to fit up my instruments on 
the St Paul^ and succeeded in calling up the Needles station 
at a distance of 66 nautical miles By means of wireless 
telegraphy, all the important news was transmitted to the 
St Paul while she was under way, steaming twenty knots, and 
messages were despatched to several places by passengers 
on board News was collected and printed in a small paper 
called the 1 'ransatlanlic Times several hours before our arrival 
at Southampton 

This was, I believe, the first instance of the passengers or a 
steamer receiving news while several miles from land, and seems 
to point to a not far distant prospect of passengers maintaining 
direct and regular communication with the land they are leaving 
and with the land they are approaching, by means of wireless 
telegraphy 

At the tardy request of the War Office, we sent out Mr 
Bullocke and five of our assistants to South Africa It was the 
intention of the War Office that the wireless telegraph should 
only be used at the base and on the railwajs, but the officers on 
the spot realised that it could only be of any practical use at the 
front They therefore asked Mr Bullocke whether he was 
willing to go to the front At the whole of the assistants 
volunteered to go anywhere with Mr Bullocke, their services 
were accepted, and on December 11 they moved up to the 
camp at De Aar But when they arrived at De Aar, they found 
that no arrangements had been made to supply poles, lutes, or 
balloons, which, as you all know, are an essential part of the 
apparatus, and none could be obtained on the spot To get 
over the difficulty, they manufactured some kites, and in this 
they had the hearty assistance of two officers, viz Major Badtn 
Powell and Captain Kennedy, R E , who have often helped me 
in my experiments in England (Major Baden Powell, it will 
be remembered, is a brother of the gallant defender of 
Mafeking ) 

The results which they obtained were not at first altogether 
satisfactory, but this is accounted for by the fact that the work 
lug was attempted without poles or proper kites, and afterwards 
with poles of Insufficient height, while the use of the kites was 
very difficult, the kites being manufactured on the spot with 
very deficient material The wind being so variable, it often 
happened that when a kite was flying at one station there was 
not enough wind to fly a kite at the other station with which 
they were attempting to communicate It is therefore manifest 
that their partial failure was due to the lack of proper pre 
prsthm on -the part of the local military authorities, and has 
no bearing on the practicability and utility of the system when 
carried out under normal conditions. 

It was repotted that the difficulty of getting through from one 
station to another was due to the iron in the hills. If this had 
not been cabled from South Africa, it would hardly be credible 
that any one should have committed himself to such a very 
unscientific opinion As a matter of fact, iron would have no 
greater destructive effect on these Hertzian waves than any 
other metal, the rays apparently getting very easily round or 
over such obstacles. A met of thirty ironclads did not affect 
the rays during the naval manoeuvres, and during the yacht race 
I was able to transmit my messages with absolute success across 
the very high buildings of New York, the upper storeys of 
which are iron. 
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However, oh getting the late* up, they easily communicated 
from De Aar to Orange River, over a distance of some seventy 
miles I am glad to ray that, from later information received, 
they have been able to obtain poles, which although not quite 
hign enough for long distances are sufficiently useful W e nave 
also sent a number of Major Baden Powell’s sites, which are the 
only ones I have found to be of real service 

Stations have been established at Modder Kner, Enalm, 
Belmont, Orange River, and De Aar which work well and 
will be invaluable in case the Held telegraph line connecting 
these positions should be cut by the enemy 

It is also satisfactory to note that the military authorities 
have lately arranged to supply small balloons to my assistants 
for portable installations on service waggons 

While I admire the determination of Mr Bullocke and our 
assistants in their endeavour to do the very best they could 
with most imperfect local means, I think it only right to say 
that if I had been on the spot myself I should have refused to 
open an> station until the officers had provided the means for 
elevating the wire, which, as you know, is essential to success. 

Mr Hulhtcke and another of our assistants m South Africa 
has been transferred with some of the apparatus to Natal to 
join General Bullcr's forces, and U is likely that before the 
campaign is ended wireless telegraphy will have proved its 
utility in actual warfare Two of our assistants bravely volun 
leered to take an installation through the Boer lines into 
Kimberley , but the military authorities did not think fit to 
grant them permission, as it probably involved too great a risk 
What the bearing on the campaign would have been if work 
ing installations han been established in Ladysmith, Kimberley 
and Mafeking, before they were besieged, I leave military 
strategists to stale. 1 am sure you will agree with me that it is 
much to be regretted that the system could not be got into these 
towns prior to the commencement of hostilities. 

I find it hard to believe that the Boers possess any workable 
instruments. Some instruments intended for them were seized 
by the authorities at Cape Town 1 hese instruments turned 
out to have been manufactured in Germany Our assistants, 
however, found that these instruments were not workable I 
need hardly add that as no apparatus has been supplied by us 
to any one, the Boers cannot possibly have obtained any of our 
instruments. 

I have spoken at great length about the things which have 
been accomplished I do not like to dwell upon what may, or 
will, be done in the immediate or more distant future, but there 
u one thing of which I am confident—viz. that the progress 
made this year will greatly surpass what has been accomplished 
during the last twelve months, and speaking what 1 believe to 
be sober (tense, 1 say, that by means of the wireless telegraph, 
telegrams will be as common, and as much in daily use, on the 
sea as at present on land 


THE AIR MOVEMENT AT SIMLA AND IN 
THE WESTERN HIMALAYAS 1 

IT will generall) be admitted that the Meteorological Reports 
A that are issued from time to lime by the Indian authorities 
possess two very valuable features. The work U thorough in its 
ciecution, and the result derived Is interesting The present 
discussion of the air movement at Simla and In the Western 
Himalayas does not, in either novelty or importance, fell behind 
the other memoirs which have preceded it, although it presents 
only a portion of the full investigation, which, when complete, 
will embrace a similar discussion of the observations made at 
Ddrleeling, a station as characteristic of the Eastern Himalayas, 
as Simla is of the Western Two circumstances contribute to 
the interest attaching to this special inquiry One is, that our 
knowledge of the behaviour of the winds in mountain areas is 
somewhat limited* both on the practical and theoretical side 
consequently, a thorough study is particularly welcome The 
other is the suitableness of the situation for such an inquiry, 
since dhe phenomena can exhibit themselves here on a large 
scale, and the Influence of minor interfering effects be much 
eliminated. In Indian meteorology we have to deal with large 


1 "legion Mctaorolofical Mtraoin, bring occasional dincuNttotin and 
i of awtoorolaffical data rotating to India and ths neighbouring 
Voi yi , Part j. (Pubtivhad by order of M K the Viceroy 
l Governor-Gerfenl of India In Council under the direction of John 
^MA.FRS.tl E., Calcutta, 1899.) 
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masses of air, subject to periodic laws and partaking of the 
general movement of the air at the earth's surface. In this 
particular instance, we have the Indo-Gettgedc plain stretching 
from the North Punjab to East Bengal, some 1350 mtles long, 
and 300 miles in avenge breadth The whole of this area Is 
below 1000 feet in elevation, and probably averages barely 400 
feet above the sea. From this plain the outer ranges of the 
Himalayas rise with remarkable abruptness over nearly the whole 
length On the northern side, by way of contrast, we have the 
elevated tableland of Thibet, of which a considerable portion 
exceeds 14,000 feet in elevation, constituting the great pro 
tuberanee above the general level of the earth's surface, of 
which the Himalaya and Karakoram mountains are nothing 
but the northern and southern borders In this noble theatre 
and laboratory, the movements of the air peculiar to mountain 
areas can be studied with effect, and yet, by some strange 
perversity, the subject has been neglected The knowledge 
which we have gained, and which is repeated in text books, has 
unfortunately been dented from wind registers which were 
cither not continuous in their action, or from which partial 
extracts have been made Tlie records selected for discussion 
were made at 8 and loan and 4 p m., consequently, the effect 
of the night winds, accompanying a fall of temperature, did not 
come within the scope of investigation Moreover, the Motions 
chosen for the anemometnc instruments represented the 
characteristics of the air movement across the lower mountain 
ranges and not the local up and down movements in the deep 
valleys which lie between these ranges It is therefore not 
surprising that the results derived from so partial a source need 
corrections, or that the accounts given by travellers through 
these districts, limited as they necessarily are to certain seasons 
of the year, do not adequately represent the whole of the 
observed phenomena 

In the opening pages Mr Eliot briefly reviews the state of 
our knowledge, and sketches the work of hit predecessors in 
office The conclusions derived from this haphazard and inter 
mittent kind of observation were to the effect that southerly 
winds prevail throughout the whole year at the Himalayan lull 
stations, indicating that in the south west monsoon the lower 
air current extends to these elevations , whereas, ft) the* Cold 
weather, the air current giving these rilndt is the upper move 
ment complementary to the north westerly winds at the level 
of the plains. Moreover, the records indicated that the air 
movement is strongest in the Western Himalayas from January 
to April, and is feeblest during the monsoon period from June 
to September To these statements, which have been fire 
quently quoted, Sir Richard Strachey added, from his own ex¬ 
perience and observation, that the most important feature of the 
air moveraentdn the Western Himalayas was (he up and down 
valley winds, blowing up the valleys during the day from 9 a.m 
to 9 p m and down them during the corresponding hours of 
the night 

Mr hllot deals with these statements in the first senes of 
tables founded on the records of a large Beck ley anemometer, 
not particularly described He gives the number of winds re¬ 
corded under each of eight points of the compass for portions 
of the years 1893-1896, and denvei the constants of the well- 
known Bessel fen formula r e p res e n ting the diurnal variation of 
the winds. The result is to show that the mean monthly air 
movement is in January and February approximately S and 
for the remainder of tbe year is N 46° c as opposed to S 6i° 
W from the partial records already referred to. Other dedoc 
bons which come out of this preliminary Inquiry show that the 
air movement is least during the rainy season of July and August, 
gieatest from Tanuary to May, and that, since the mean move 
ment is almost as great In January and February as in 
tbe hot weather months, it is not a function of the te mp era ture. 
Mr Eliot sums up the general conclusions in the following 
terms — 11 The air moment at Simla varies slightly m strength 
throughout the year, but has two well marked maxima and 
minima, in no way related directly to the seasons or to tbe air 
movement over the plains in Northern India, these facts alone 
constitute a strong proof of the inference that the air recre¬ 
ment over the Himalayan area it a unique system, independent 
of the general air movement over thoplUns in Northern Intffe* 
and dependent on local conditions and features." 

Neither does the diurnal variation of the wind, whether in 
velocity or rotation, partake of that rim pie character which has 
been ascribed to it, but within a limited space it it not reiy to 
summarise the results of the analysis applied For Ht r Enot 
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not poly diirnmiw the brood effects of greet seasonal changes, 
bat considers the minuter variations noticeable month by month 
Still unsatisfied and fearing that some effects are masked by the 
fallpdou system of averages, into which occasional and irregular 
dhtarbaoces can enter with perplexing and men misleading 
effect, ha Anally studies the air movement during normal days 
in each of the characteristic weather periods that mark the 
climate of India. In this way, and in this way only, does it 
seem possible to assign a correct physical Interpretation to the 
various trpes of air movements that are shown to exist It Is 
impossible to read this section without acknowledging the 
presence of a master hand. In the closeness of the reasoning, 
in the clear marshalling of facts, and m the accuracy of the 
deductions. 

The broad result is to show that there is an upward move 
raent during the day hours from about 8 a.m to 5 p.m , giving 
southerly winds with more or less westing, and having their 
maximum intensity at a p.m , and a downward movement 
during ths remaining hours, giving northerly winds with more 
or less easting A comparison of the barometric readings, at 
the hill and plain stations respectively, shows that this observed 
transfer of air (from hills to plains by night, and plains to hills 
bp day) is accompanied by a similar transfer in the opposite 
directions In the upper strata of Lhe atmosphere. In other 
words, there is a complete air circulation between the hills and 
plains of the Western Himalayas. _ 

From the arrangement of his Tacts Mr Eliot passes to a 
theoretical discussion based on the diurnal variation of the ver 
tical pleasure anomalies and of the temperature conditions pre 
vailing In the hills and plains, establishing the existence of 
horizontal pressure gradients from the plains to the hills in the 
day hours, and from the hills to the plains in the night time, 
giving rise to alternating movements, roughly proportional to 
the diurnal range of temperature in the Punjab plains The 
hours at which the gradients disappear are worked out with 
care, and demonstrate the existence of a see-saw motion Such 


alternating movements cannot be without their effect on the 
temperature and humidity of the air at Simla In fact, the 
maximum day temperature over the East Punjab plains mainly 
determine? the maximum day temperature at Simla, while the 
height of the snow liqe on the Himalaya range will affect the 
mfnlmusri readings. Into the cloud observations and the humidity 
conditions we have not space to enter We can only say that 
the author leaves untouched no clue that can throw light upon 
this important feature of day and night alternating currents. 
The observations at his command do not extend over a very 
long period, m which it might be expected that disturbances 
would counteract and destroy each other, but by the careful 
sifting of the evidence the author has been able to deduce many 
points of interest, and has left a model which may serve for any 
future d i scu s s io n of local air movements. 


UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE. 

Oxford. —An additional year has been granted, in addition 
to the usual University period of residence, which Qualifies for 
examination in any honour school, to thos* members of the 
University who shall have been absent on military service In 
connection with the war hi South Africa. 

In a congregation held on February 6, the preamble of the 
statute Instituting the d eg r ees of Doctor of Letters and Doctor 
of Science was approved, without opposition. By this action 
the Univerrity undertakes to Institute these degrees • the exact 
provisions of the scheme will, of course, be arranged later, but 
« has been proposed that a candidate for the degree shall lubmit 
fAitsM papers or books containing an original contribution to 
the advancement of learning or science (&# Nature, voL 
Utp 164). 

The curators of the University chest are authorised to expend 
ndk soma as may be necemuy In maintaining the rooms assigned 
CO the new department of geography. A considerable number 
of ttOdents have availed ihcmeflves of the opportunities afforded 
by this new departments 

Cambridge. — The de cisi on of the Senate 00 the question of 
NmriefUng thr Mathematical Tripps, Is to be taken to-day 
(February 15). Tim (Uedurion by moans of fly feels indicates 
ftfcot the opposition will bo strong 2 bat she arguments adduced 
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against the present proposals of the Mathematical Board, point 
rather to regression towards the old undivided and unlimited 
examination than to the maintenance of the existing Tripos, 
with which few persons are perfectly satisfied 
The following have been appointed Flectors to the several 
scientific chairs —Chemistry, Prof Dewar , Plumian of Astro¬ 
nomy, Lord Rayleigh , Anatomy, Dr D MacAlister, Botany, 
Zoology, and Agriculture, Sir M Foster ; Geology, Mr W 
H Hud teuton ; Jacksonian of Natural Philosophy, Prof Live 
ing , Downing of Medicine, SirT Lauder Brunt on , Mineralogy, 
Sir G G Stokes j Experimental Physics, Prof Darwin 1 Earn 
neenng, Prof A B W Kennedy , Physiology, Dr Gaskeu, 
Surgery, Mr. T Holmes ; Pathology, Dr L. Humphry , Mental 
PhlloKjphy, Prof Sidgwiclr 

Profs. Liveing, Marshall Ward, Hughes, and Somerville, 
and Messrs. War burton, Wlddtcombe, Adle, ami McCracken, 
have been appointed examiners for the Diploma in Agricultural 
Science 


By the will of the late Mr W Hiddmgh, who died on 
December 10, 1899, the University of the Cape of Good Hope 
is bequeathed the sum of 5000/ for the foundation of a 
scholarship to enable young persons to pursue and complete 
a course of professional study, the scholarship to be tenable 
for four years. The University Is also bequeathed the sum of 
25,ooo4 for the purpose of Inulding a university hall and suit 
able university offices, and a Urge piece of ground for the site of 
the building The South African College will receive the sum 
of 10,000/ for the erection of a student* building 

It appears from a return just published that the amount cx 
pended on technical education, exclusive of the sums allocated 
to intermediate and technical education under the Welih Inter 
mediate Education Act, was in 1897-98 860,104/ , and the esti 
mated total expenditure during the )ear 1898-90 was 874,611/ 
The ampunU raised by loan on the security of the local rate 
under the Technical Instruction Acts were—in 1897-98 69,333/ ■ 
and In 1898-99 133,583/ The total amount of the residue re 
ceived under the Local Taxation (Customs and Fxcue) Act by 
the councils of counties and county boroughs in England, except 
ing Monmouth, in respect of the financial year 1897-98 mas 
834,826/, of whi:h 759,400 was appropriated to educational 
purposes, and 7^,426/ to the relief of rates, the latter sum in 
eluding 42,108/ devoted by the London County Council, to 
relief of the rates Of the forty nine counties forty are applying 
the whole of the residue, and nine a part of it, to technical edu 
cation The total of the residue paid to the thirteen county 
councils and the councils of three county boroughs in Wale* 
and Monmouth was 40,061/, and these local authorities are 
devoting the whole of it to Intermediate and technical educa¬ 
tion under the Welsh Intermediate Act, 1889. In the case of 
Ireland the residue is not applicable to technical education 
Twelve local authorities expended on technical education during 
the year 1897-98 5649/ , and the estimated total expenditure by 
them during 1898-99 was 4533/ 


The Massachusetts Institute of Technology U well known 
to be among the foremost educational institutions in the United 
States. The •* Annual Catalogue,* for 1899-1900, which ha& 
just been received, is an instructive volume for any one 
interested in the methods of technical education followed in 
America. The equipment of this Institute accords with the 
view that the foundation of all sound technological educa^ 
lion requires, not only thorough theoretical training, but 
also prolonged, well directed laboratory drill which shall 
first give the student the power of close and accurate observe 
tion, and then bring him Into direct contact with the material 
problems of his future profession The laboratories of the 
Institute are numerous and extensive, the Kidder laboratories. 


of chemistry affording accommodation for more than six 
hundred students; their equipment is correspondingly ample, 
and Is kept well up to tfae rapid advances in technical 
practice. Provision Is made for exact general training in the 
problems of physics and chemistry, for highly specialised work 
in these ana other, sciences, and for engineering tests and 
procerati on a practical scale Great importance is attached 
to the, study of mathematics, both as a means of mental dis¬ 
cipline, and as affording a necessary basis for further instruction 
in the engineering and other courses. The instruction in applied 
chemistry includes the use of text- and reference books in both 
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French kdi] German Many other instances might be given of 
the thorough character of the work being done, but thoee cited 
will serve to show that the alumni of the Institute receive an 
education which is of service m assisting the development of 
American industries 


SOCIET/ES AND ACADEMIES . 

London 

Physical Society, February 9 —Annual General Meeting — 
Prof, Lodge, FHS, President, in (he chair —The following 
officers were elected to form the Council — President) Prof 
Lodge, Vice Presidents (who have filled the office of President), 
Dr Gladstone, Prof Carey Toster, Prof Adama, Lord Kelvin, 
Prof Clifton, Prof Remold, Prof Ayrton, Prof Fitzgerald, 
Prof Rucker, Sir W Abney, Mr Shelford Bid well, Vice 
Presidents, Mr Blakcdtry, Mr Boys, Prof Everett, Mr 
Griffith, Secretaries, Messrs H M Elder and W Watson , 
Foreign Secretary, Prof S P Thompson, Librarian, Mr W 
Watson, Treasurer, Prof Catlendar, other members of Council, 
Prof Armstrong, Dr Atkinson, Mr W Rsily, Prof Glaxe 
brook, Mr E II Griffiths, Mr S Lupton, Prof Perry, Mr 
Swinburne, Prof Threlfall and Mr J Walker —Prof Lodge 
delivered his Presidential address, on the controversy concerning 
V oI la's contact force Those who take a metallic view of the 
Volta contact force are accustomed to deny that the Pettier 
evolution of heat measures the local E.MF existing at a June 
lion; they emert that It measures the rate at which that same 
F M F varies with temperature In the thermodynamic 
equation connecting the Peltier effect with the variation of E 
with temperature. Hie E which varies u not necessarily that at 
the junction considered, but is the total EM F of the circuit 
The reversible heat at a specified junction is a measure of the 
metallic E. M F. located there Those who say it is a temper 
at are variation of the LM F beg the question by locating 
the whole tMF of the circuit at the particular junction they 
are amridenng, usually an interface of zinc and copper At a 
chemical junction the E M F 13 not purely thermal, and hence is 
not measured by the Peltier effect, it is chiefly of chemical 
origin, and Is calculable from the energy of combination of the 
materials on either side of (he boundary At a metallic 
junction there u no such chemical potentiality A strong 
current may be passed across a dnc-coppcr junction for years 
and no brass Is formed It in, therefore, improbable that the 
chemical affinity of zinc for copper is the propelling Influence 
which causes the E M.F located at such a junction. In show 
ing the Volta effect experimentally, a trace of liquid can act 
detrimentally by forming a conducting bridge between the 
plates, across which the bulk of the electricity passes as the 
metals are being separated The mfest and clearest mode of 
expressing the Volts, effect is that It consists in an opposite 
charge acquired by dry zinc and copper while in metallic 
contact, a charge which results from an E M F of fixed value, 
and is controlled solely by this EMF and electrostatic 
capacity It is undeniable that the order of the Volta force 
can be calculated from the differential heats of combination of 
the metals for oxygen, allhough it is doubtful whether it can be 
calculated from the heat of lormation of brass. The opposing 
■ides of the old controversy used to be called contact theorists 
and chemical theorists. Now the opposite sides are involved 
both in contact and In chemical views. It is a question of 
whkh of several contacts is the effective one, and what kind of 
chemical action or affinity is the active cause Is It the contact 
and chemical affinity across the metal metal functions, or scroti 
the metal-air junctions? The opposite site are thus metallic 
and dielectric The metal air force is of the order volts, the 
metal metal force is of the order milll volts. When a piece of 
zinc is pot in contact with a piece of copper, the efcygen atoms 
which surround these bodies move slight tv awaV from the 
copper and approach slightly nearer to tne zinc. These slight 
motions produce the whole Volta effect All that is necessary 
for the Volta effect is the Inherent film on the surface All the 
rest of the gas is mere dielectric, and might be substituted by a 
vacuum It was proposed by Prof Perry and seconded by 
Pro! Armstrong that a meeting should be held to discuss the 
address. The meeting was adjourned until February 93 

lfllneralogical Society, January *3—Prof, A. H. Church, 
F JLS , President, In the Chair —Mr E.G J Hartlay, hi con 
tiigNbon of his investigations on the constitution of the natural 
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arsenates and phosphates, gave the results of analysed Of 
heudantite, which lead to the new formula 

SPbSO^aFefP, As) 0 4 ffFefOH)* 

Prof H A Mien found by optical examination that the 
mineral was probably not uniaxial, but peeudorhombObedral.— 
Mr G T Prior described rock specimens from the little 
Island of Trinidad, S Atlantic, which were collected by the 
Roes Antarctic Expedition They consisted mainly of phoaolites* 
with nephetenlte and limburgite*—Mr W Barlow 
a paper on a new method of deriving the thirty-two classes of 
crystal symmetry, which, It Is stated, Is more rigorous and at 
the same time simpler and more concise than the rotations 
hitherto given —Mr R H Solly exhibited crystals of dolomite 
from the Bitmenthal, in which the tetartohedral character Was 
well displayed —Mr* A L. Hall described new forms on 
crystals of copper-pyrites from Cornwall 

Geological Society, January as.—W Whitaker, FR.S., 
President, in the chair —FossibintbcUnlvcfrity Museum,Oxford 
II —On two new genera and species of Crmoidea, by Prof W J 
Soils*, IRS The first genus and species are founded oq two 
calyces in the University Collection and three in the British 
Museum ; all the specimens come from the Carboniferous 
Limestone The arms and stem are at present unknown The 
genus in general character and structure recalls PUiytrimus t but 
tiie incorporation of the costal and distlchal plates in the calyx 
affords a very obvious distinction The analysis of the calyx, 
however, suggests the Melocnnldfie, from the members of which 
it in chiefly distinguished by the comparatively small size of the 
costal ana distlchal plates. The new genus is a truly annectant 
form uniting the Melocrinidbe and the Platyerinidte, and may be 
indifferently associated with either Hie second genus and species 
are fobnded on a specimen In the Grindrod Collection, obtained 
probably from the Silurian rocks, but from a locality not known, 
possibly Dudley In general appearance it resembles an 
elongated form of Pisoertnus, particularly in its calyx, but the 
arms are those of a Heterocnnid This conjunction of characters, 
though rendering necessary a revirion of the definition of the 
Pisocrinidoe, cannot be regarded as bringing this family ap¬ 
preciably nearer to the lleterocrinidse, which are fistuhfce, whue 
the Plsocnnidfe, so liar as known, are not.—Fossils In the Uni¬ 
versity Museum, Oxford: III —A new worm track from the 
slates of Bray Head, Ireland, with observations on the genus 
OUkamia , by Prof W J Sollas, FKS Tha curious marking 
known as Ofdkamta have not been hitherto recorded from other 
than the Lower Palaeozoic rocks, although they have a wide 
distribution in space, being found in Ireland, In the Ardennes, 
in Brabant, in America, and possibly In Norway While the 
organic nature of OMhamia was scarcely a matter of doubt in 
the minds of the earlier writers, there existed a great diversity 
of opinion as to its place In the organic world, and it wUi placed 
by different observers among polyzoa, hydrozoa, and plants, 
respectively The microscopical observations made by the 
author prove that Otdhami* is not the remains of an organism, 
but merely a marking in the lock, though one which might be, 
neverthelen, of organic origin —Contributions to the Geology 
of British Eut Africa . Part II —The geology of Mount Kenya, 
by Dr. J W Gregory The three main zones of Kenya are 
characterised by different geological features. The long slope 
of the forest belt consists In the main of volcanic aril, though 
the remains of secondary parasitic craters occur in it. The 
Alpine zone consists of coarser ash, agglomerates, and tuffs, 
interbedded with lava flows and traversed by numerous dykes, 
with the remains of some secondary centres of eruption. The 
third sooe, or pentral peak, consists of the ping which choked the 
central veqt, of beds of agglomerate, and the thick proximal rods 
of the great lava flows. —Contributions to the Geology of British 
East Africa Part IIL—The elseollte-syenite and fo erchto 
Intrusive in the coast series, by Dr J W Gregory* Tbf rock* 
described in this paper were given to the author by Mr. C. W* 
Hobley Mount Zombo, situated in long. 39* 13' E. and lat 
4* a6' S , and 1519 feet high, is a maaSf of coarse-gfeafamd 
elsBollte-syaqiie, conririlng of snorthncUan, ektoUte, ntnafiy 
allot nomorphJc, and segyrine The rock must occur In the hep 
of Duruma Sandstone, unless the fomdiforous Jareeric shales 
run westward up the low valley of the umba River The sedi¬ 
mentary senes on the coast-lands of British East AM fcbd 
Ummbaru are provisionally arranged by the 1 author as fotSbwt 1 
(5) Pleistocene reefs, Hmeatones, aUuvfon, *®d h*eriM*T( 4 > 
Jurassic shales and sandstones ; KimtriAgkfl, Otfotdiaa, sfif 
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C>lMvif (3) Powbly a pre-Jurassic put of the Duruma 
SasqAtobe; (a) Magarini mndstones j ?Triassic, (1) Sabaki 
shales \ Upper Carboniferous. 

Manchbstbb 

Literary and Philosophical Society t February 6.— Prof 
Horace Lamb, F,R S , President, in the chair —On the con 
ditloosof propagation of a solitary wave, by R F Gwyther 
In order to obtain mathematical formate capable of expressing 
in a few terms the equality of surface pressure over the long 
wretches of the solitary wave, the wave is regarded as being 
mainly supported by the pressure on the outskirts, any defect 
in the equality of pressure over the crest being looked on, under 
certain conditions, as overcome by a slight readjustment of the 

particles. Taking in jr+17 a term of the form tan hm^ - It is 

shown that the results agree closely with the experimental re 
suits of Scott Russell —Op the motion of the particles in certain 
cases of steady fluid motion, by R F Gwyther It is shown 
that the solution of the Lagrancian equations takes the form 
x+fyfflu + $b) t where u Is to be determined in terms of a , b % 
and S, by a quadrature,—On internal migration in England and 
Wales, 1881-01, by Prof A W Flux An account u given of 
the results of an examination of the net Inward and outward 
movement in each registration district of England and Wales 
In the interval between the censuses of 1881 and 1891 The 
movement of the two sexes separately was taken, as differences 
In intensity and direction for males and females were not in 
frequent. Of the 54 registration counties (the Kidingi of York 
shire being separately considered), 40 showed net efflux for both 
•exes, ana 7 others lor one of the two sexes, of the 632 dis¬ 
tricts 124 only showed net influx of population taking (he sexes 
together, this figure being reduced to 119 for males and raised 
to 136 for females The net movements within the various 
counties Involved a transference of about 304,000 males and 
350,000 females from one district to another Movement from 
a district in one county to one in another county involved a 
transference of about 172,000 males and 230,000 females, whilst 
some 418,000 males and 201,000 females left the country The 
previously observed greater migratory tendency of the female 
seems at any rate partly due to the fact that when migration is 
ferted by records of birth places, the excess of migratory males 
fre not included, owing fo their removal beyond the limits of 
the kingdom, Measuring Intensity of movement by the propor 
tkm of net migration to mean population, tbe absorption is 
most marked in London suburbs, and in those of some pro¬ 
vincial towns in only a slightly less degree, and especially is 
marked Inconveniently situated watering places at the seaside, 
Bournemouth heading the list The absorption Into growing 
industrial towns is less strongly shown than might have been 
anticipated. These movements Indicate some amelioration of 
the evils of life in crowded cities. The districts from which 
fcfflnx has been strongest are found In the south west, in Wales, 
on fbf Scotch border, and in north-east Yorkshire and Lincoln¬ 
shire A cartogram illustrating the movements was exhibited 


Dublin 

Royal Irish Academy, January 22. — Dr Benjamin 
Williamson, F.R S , Vice President, in the chair —Rev W R 
Wastropp Roberts, F T C D , read a paper " On the Reduction 

of the Integral f-~* - ~ to a number of other Integrals of 

J H») N0U) 

tbe form fM and f(s) are rational and In¬ 

tegral functions of a and /{$), a polynomial of the degree an ” 
The writer showed, in tbe first instance, the dependence of the 
above integral on am-1 Integrals 1* i„ . i** ...and others 

of the form Us, *), haring previously adopted the notation 

-r bdofl tn Integw The** 

J i//W , J ,, 

ass -1 Integrals i t , t lB . Imj an ultimately shown to de 
pend te Integrals of the form LU, w), in which * is specially 
nUtsd to the roots of fit) * o like result finally arrived at is 
not there Is but saw class of elementary Integrals, as the general 
Integral fflscuirtd in thfr ptpfcr can, in an cases, be made to 
on a number of others of the form L(s, «] —Prof J P, 
O'RdUy read a paper on the Epkdforites of »fcllUpey Park, 
Dublin c ou nty . He called attention to the description of the 
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locality given in the Memoir of the Geological Survey of 
Ireland descriptive of the district, and pointed out that no 
mention is made therein of these rocks, although reference is 
made to those met with in Howth and other parts of the dia 
tnct Considering the fine exposure shown at Kiilmey Park, 
and the acceteibifity of the point, he thought It desirable to 
make a map of the point where the rocks crop out, showing 
their connection with the micaschists, which map was sub¬ 
mitted with the paper He also had analyses of the Epidiorite 
and of the enclosing micaschists made, and gave them in the 
paper He called attention to the occurrence of similar mica* 
schists at Bray Head, and suggested the poanbility that the 
Killlncy Park rocks may be ihe same beds as those of Bray 
Head, but la a much more advanced stage of metamorphosis. 

Pabis. 

Academy of Sciences, February c—M Maurice Livy 
in the chair —Calculation of the orhit of a comet of which the 
geocentric movement is considerable, by MM O Callondreau 
and G Fayet Although the calculations of the orbits of the 
minor planets are sufficiently exact to enable the asteroid to be 
easily traced from day to day, considerable differences arise 
between the actual and calculated position* of some of the 
newer comets A simplification of OlDcnt* method is suggested, 
which, with the aid of the auxiliary tabic suggested^y M 
Radio, gives very easily a good approximation —The local 1 
ration, elimination and origin of arsenic in animals, by M 
Amend Gautier The amounts of arsenic normally nresent in 
100 grams of the fresh organ are, for the thyroid pland, o 75 
mgr , tbe mammary gland, b 12 mgr , for the brain, trace nr 
nothing: thymus gland, a distinct trace, not estimated , for 
skin, milk, and bone, decreasing traces. The liver, kidney, 
spleen, muscles, testicles, pituitary gland, pancreas, mucous 
membranes, cellular tissue, salivary glands, subrenal capsules, 
ovaries, urine and faces contain no trace of arsenic With the 
view of ascertaining the possible sources of arsenic in the food 
supply, various food stuffs were carefully examined for this 
metalloid 1 bread, meat and fish contained absolutely none, eggs 

e ve a very doubtful trace The author discusses the medico 
tal aspect of the question —Attempt at a mechanical theory 
of mountain formation Progressive displace me nt of the terres 
trial apis, by M Marcel Bertrand The view is put forward 
that the solid crust to the earth yields slowly to the pressures 
acting upon it, exactly as a liquid would do, except that the 
duration of the motion, instantaneous for a fluid, is exceedingly 
slow in the case of a solid —On a disease of the grape vines of 
the Caucasus, by MM Prillieux and Delacroix Previous 
workers on the outbreak of vine disease in the Caucasus, in 1896, 
have ascribed the results os due to the fungus of black rot 
(Gvignardta BidwtUi)> but closer examination has shown 
that it is another species of Gmgnardia x , which cone 
spends to Pkoma rentfermts, which is the cause of the 
Tiflis disease, to which the authors attribute the name of 
Gmgnardm tmtfetmis —Observations of the comet 1899 IV 
(Temple, 1873 ii ) made with the large equatorial at the 
Observatory of Bordeaux, by MM G Rayet, Flraud and 
Esclangon —On the second voyage of the Princess Alut //, by 
S A, 5 Prince Albert of Monaco.—Study of the variation of 
latitude at the Observatory of Teremo, Italy, by M Jeon Boc- 
cardi The measurements were earned out by the method of 
Horrebow-Talcott, with an instrument of Troughton and Simms 
of 75 mm aperture For four different pairs of stars the vans 
tlon* of buhttde found were 1" 00, a"*84, 0"*67, and 6" 98 re¬ 
spectively —On a class of transformations, by M J Clainn — 
On the determination of all the algebraic surfaces of double 
circular generation, by M Eugene Cost rat —On enharmonic 
algebraic equations, by M Antonne —On groups of isomor¬ 
phisms, by M G A. Miller —On vectorial masses of discon 
tlnuity, by M Andrl Broca.—The X rays and discharge gene¬ 
ralisation of the notion of kathode raya, by V i* Sagnac. A 
scal ed note deposited July 18, 1898.—Contribution to the study 
of stratifications, by M. H PfeUat home experiments designed 
with a view to test the hypothesis that the stratifications produced 
in a Geissler tube are due to the interference of direct and re 
fleeted eJectnc waves. The result was to negative this hypo 
thesis, there being apparently neither a reflected electric wave 
nor electric oacillations. —On tbe metallic crystallisation by 
electrical transport of certain medals in distilled water, by M 
Thomas Tomnuuhuu—On the surface tension of some organic 
liquids, by MM Paul Dutoit and Louis Fnderich Measure* 
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menu are given of the temperature coefficient of nr 
face energy for a large number of liquids, by Ramsay 
and Shields' method The average value of the co¬ 
efficient found was a 12, rising to 2 3, for hydrocarbons 
containing two benxene rings, and to a 35 to 2 50 for the anilines. 
The general results confirm the earlier work of Ramsay and 
Shields on the same subject —On the volumetric estimation of 
hydrogen and chemical tensions, by M Alb. Colson. Prod pi 
tated silver oxide, dried in vacuo without heating, is readily 
acted upon by hydrogen, slowly at ordinary temperatures, and 
more rapidly at 100* C., the absorption being so complete In 
the Utter case that it suffices for the volumetric determination 
of hydrogen In a gaseous mixture, since methane and ethane ate 
unattached under the same conditions. The silver oxide behaves 
as though it had a definite vapour pressure, the hydrogen ap¬ 
parently acting upon this vapour —Action of strong ammonia 
solution upon tne iodide of mercurdiammonium, by M Maurice 
branfou. By the action of strong solutions of ammonia upon 
Hgl r aMH s , the iodide Hg*NI is formed, the reaction being 
reversible —On the borates of the magnesium scries, by M L, 
Ouvrard Definite tribasic borates of manganese, cobalt and 
nickel can be prepared in the dry way, in a state of punty suffi 
dent for analysis.—On the acidimetnc value of the substituted 
tnalomc acids, compared with those of the corresponding normal 
•dladds, by M G Maaaol A thermochemical paper —On the 
individuality of seminase, a soluble ferment secreted by legu 
mlnous seeds during germination, by MM £mile Bourquelot 
and H H 4 rlsicy. The presence of the new ferment, together 
-with a little diastase, was shown m^ermmating seeds of fenugrec 
and lucerne —Influence of a parasite upon its host, by M C 
Sauvageau —On the first fossil plant sent from Madagascar, by 
M Ea Bureau The fossil 11 a new species of EqHisttum , 
Which, as it was discovered by Dr Joly, is named Equtsttum 
fofy 1 —On the phenomena of metamorpnism and the production 
of an Iron mineral coinciding with the denudation of the plateau 
of Haye (Mcurthe et Moselle), by M lileicher —On a new 
■group of homogeneous enclosures in volcanic rocks, microtimtes, 
andesites and tephntex, by M A. Lacroix —Atmospheric op 
ttcal phenomena observed at the Pic du Midi and at Bagn£res, 
by M Em Marchand —New observations on the relative wind 
in a balloon, by M G Hermlte —On the production of secondary 
X rays by the human body, and on an important point of technique 
in radiography, by M Th Guilin* —The movements of expired 
air during the formation of speech sounds, by M L Gelid It 
is concluded, from the experiments given, that the intra-buccal 
cavity Is not inert, and that the buccal cavity does not act 
ax a resonator as is usually supposed —On the mechanism of 
audition of sound and on some connected phenomena, by 
M Flrmin Larroque —On a granite from the Pyrenees, by 
M F larroque 

DIARY OP SOCIETIES. 

THURSDAY . Fxbruabv 13 

AIoval Society, at 4.Tha G*n«J* and Davalopmant of tha Wall 
and Connecting ThiwtU in tb« Plant Call Preliminary LoramunlcmtKm 
W Gardiner, FRS —Photography of Sound Wavas and the Klneauto¬ 
graphic Demonstration of tha Evolutions of Rxflocted Wave-fronts wilh 
Especial Reference to tha Relation of tha Wave front to ihe Caustic 
Prot R W Wood 

‘Royal Inbiii li ion, ai 3 —Modern Astronomy Prof H H Turner, 
F R.S. 

Linnean Society at 8 — Photography of British Plants J C Shenston 
—A Now Land Planarian from the Pyrenees Dr R F Scharff 
-Chemical Society at B —(1) Ammonium Amldoiulpblte, ( a) Product* 
of Heating Ammonium Sulphites, Thloulphatei and Trlthlonate 
Edward Divert and Maoauka Ogawa.—Note on the Refraction and 
II agnatic Rout ion of Hcxamethylenc Dr S Young, FRS, and 
Emily C Foray —Tha Combination of Sulphur Dioxide and Oxygen 
Edward J Ru*«*ll and Norman Smith.—Nou on the Estimation of 
Oases containing Sulphur E. I KtuealL (x) Apilo and Apigenin 
11 Note on Vltealn, (a) The Yellow Cotounnr Principles of various 
Tannin Uattrrs, VII A G Perkin 

FRIDA y, Febeuabv 10 . 

■Royal Ihatitotioh, at 9 —Lift in Indo-Chlna H Warington Smyth 
ErinEMinirKiieAi Society at B 30 — Inunltary P ropwt y and Work 
men ■ Dwellings In Liverpool Dr K W Hope 

* MONDAY, Febxuaiy xp 

Rot 4L Gan i*» aphical Society, at 8 30 -Journeys in the Chinese Shan 
State* F W Carey 

Vicmm a Institute, at4 jo.—African and Mediterranean River Valleys 
Profr Hull 

TUESDAY, IebbuakV to. 

Ro « 1 iiriiriiiH »M —Structure and ClasstAcaflon of Ftshes Prof 

E. Ray Lankealer, F R.S 


__ _ j 8 to.—On the__ __ 

IabMOndUndcwV C. 'WAndr.w. ud oth«m.-On tk. Soft A*» 
tony of the Musk Ox (OrAu mwc k mt m) Dr. E. Um wi p—On E 
Spades of Earthworm from Weal era Tropical Africa hd o ngin g to tho 
Genus BtmJkamia F E Beddard, F R.S 

Imbtitutioh op Civil Enoimebes, at U b* /kriktrdi* 

tusud Moving Loads 00 Railway UnderfarMiea W, B. FEw^NdN 

on the Floor System of Girder Bridges C F Findlay- Pmftr E k 

rt* 4 , timt jtrmUHmft Corroelen of Marine Boilers Jehu Dewronoe. 

Royal Statistical Society, at 3 

Royal Photographic Society at I.—Tha Dtfkoodos P roteas or 
Colour Photography Prof R W Wood. 

WEDNRSDA Yj February n, 

Guo loo 1 cal Society, at 8 —The Burner Pebble-Beds of the MUM 
and the Source of their Materials Prof T G. Bounty. F R.S.—On 
Further Evidence of the Skeleton of Eutjcm ty f k Ow rsi Prat: H. O. 
Seeley FRS 

Rovalmeteobolooical Society at 7 30.— Report ea the Phonological 
Observations for 1I99 Edward Mawley — Results of PercolationTta- 
perlmenis at Rothamsted, 1870-99 Dr Robert H. Boott, FRS. 

Royal Microscopical Society, at 8.—Exhibition of Pbotomkrographfc 
and Projection Apparatus (with Laatem Illustrations) I J W Meaearae. 

THURSDAY, Febbuaev ■■ 

Royal Society, at 4 30 .—PrbtmHf Pmfirt 1 Total Eclipse of the San, 
January n, 1898. Observations at YMadrug Sir N Lockyer, K C.B., 
FRS., Captain Chisholm Batten, and Prof Pedlv, F R S.-Pre- 
llminary Note on the Spectrum of the Corona, Part II Sir N Lockyer, 
KCB, FRS —On the Structan of Coccospheree and the Origin of 
Coceolith* Dr H. R Dixons Tb4 ionisation of Dilute Solutlena at 
the Freexlng Point W C D Wbdtham 


Royal Institution, at 3 —Modem Astronomy Prof H H Twnr 
FRS 

I ns n tut ion ir Electrical Bnqineerv** ■ —The Standardisation of 
Electrical Enginaerliig Plant R Percy Sellon. (Adjourned Dis¬ 
cussion ) 

Institution or Mechanical Engineebs, at 8 —Improvem ent s in the 
Ijongwurth Power-Hammer Ernest Samtlehon.—Portable Pneumatic 
Tools Ewart C Amos. 

FRIDAY , Febioaiy 13. 

Royal Institution, at q.— Recent Studies in Gravitation 1 Prof J H 
Poyntlng 

Physical Society, at 3 —Prof R W Wood will exhibit and describe 
his Photographs of Sound Wavas and the Kinamatographlca] Demon¬ 
stration of the Evolutions of Reflected Wave-fronts a New Beudo- 
scope Diffraction Colour Photographs, Artificial Parhelia. 

Institution ofCivil ENOiNXXxe^ei 8 — Bearing Spring* B. Humphrey 
andH E O’Brien 
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^ NEW DEPARTURE IN CYTOLOGY 
Fixinmg) FHr bung x und Ban (Us Protoplasmas 
KriHsche untersuckungen usher Tecknik und Thsorit 
in der nsutrtn Zsllforsckung Von Dr Alfred Fischer, 
a.0. Prof, der Botanik in Leipzig. Mit einer colonsten 
Tafel, and 21 abbildungen im text Pp. x + 362 (Jena 
Gustav Fiicher, 1899) 

T is many yean since Dr Routh administered to a 
youthful aspirant after literary fame the celebrated 
advice to “ verify your references,” and no matter what be 
the branch of learning concerned, the maxim applies, 
mutatis mutandis x with equal force to alL Certainly no 
one devoted to science can afford to disregard it, since 
extracts from the difficult text of nature are hardly less 
liable to errors of transcription than to those of inter¬ 
pretation. And this is especially true in the case of a 
study such as that of cytology, for not only is the evi¬ 
dence difficult to obtain and the degree of its relevancy 
to a particular problem hard to decide, but its very 
authenticity is not to be admitted without full proof 
Prof. Fischer has thoroughly deserved the gratitude of 
all who are interested in the investigation of cell pheno¬ 
mena, for he has opened up (even if he cannot claim to 
have originated) a new and fruitful path of inquiry in 
attacking the very foundations on which our knowledge 
of cell structure is based He has, in fact, conducted an 
extensive investigation into the reactions obtaining 
between certain well-known proteids (in the widest sense 
of the term) and the fixatives and stains which are in 
common laboratory use. 

The importance of this procedure becomes at once 
apparent on reflecting that protoplasm, when killed, 
becomes in fact something else, yielding, inter alia x a 
complex mixture of proteids, and that it is just these 
proteuh which are so grouped in the dead cell as to 
produce what we term its structure. 

Many 6f the proteids can be tolerably easily recog 
nised and classified, and it is clearly imperative to learn 
as much as possible about them and their individual 
reactions with the substances employed to kill or fix 
the cell contents. It may be regarded as fairly certain 
that 44 fixation 0 really implies the precipitation of sub¬ 
stances which, in the living cell, existed under other forms 
and other conditions. In some cases, eg when salts of 
the heavy metals are used, it is probable that the metallic 
base enters into combination with some, at any rate, of 
the proteids, whilst in the case of some other fixatives, 
auch a possibility appears to be excluded But in what¬ 
ever way the precipitates maybe produced, it is obviously 
a matter of prime necessity to ascertain the extent to 
which they correspond, in position and in form, with the 
structural elements of the living cclL An instance m 
which such a correspondence is probable is supplied by 
the chromosomes of a dividing nucleus. These bodies 
can be identified in the living condition, although it is 
hot uhtiT after fixing that the finer details of structure 
become appamft, an£ for which h would be hopeless to 
looh in the living nucleus. Now it is precisely as to 
the extent fo which we are justified in regarding these 
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details as faithfully reflecting living structure that the 
greatest uncertainty prevails. 

Many persons are satisfied by the comparative uni¬ 
formity exhibited in “ well-fixed ” specimens when pre¬ 
pared by diverse methods. But can the cntenon of 
trustworthiness be safely sought in exquisite differentia* 
tion alone, even though a multitude of reagents should 
conspire to produce it, unless the specific effects of each 
fixative be thoroughly understood ? Perhaps few reason¬ 
ably cautious cytologists, thus pressed, would return an 
immediately affirmative answer, although they could 
hardly conceal from themselves the fact that it is too 
often on the tacit admission of some such postulate 
that many of the current theories and hypotheses 
depend. Small wonder then if these should sometimes, 
prove untenable when the soundness of their founda 
tions has been insufficiently tested 

Prof Fischer devotes the first seventy-two pages of his 
book to the consideration of the reactions of certain 
selected proteids (eg albumen, albumose, peptone, 
nuclein) with the reagents commonly employed for kill¬ 
ing and fixing the cell contents. The amount of detail is 
almost bewildering, and, indeed, throughout the book the 
reader seeks in vain for short and clear summaries of the 
many lines of argument 

The results obtained are such as to throw considerable 
light on the operations of killing and fixing Some re¬ 
agents, eg 1 osmic acid, although they rapidly destroy life, 
do not precipitate the proteids , and this fact explain* 
why cells killed with osmic acid retain a considerable 
resemblance to the living condition But the action of 
osmic acid in this respect is easily affected by the presence 
of other substances, e g acids, in the cell, whereby further 
changes may be induced. Other reagents, such as acetic 
acid or alcohol, bring down some of the proteids, the rest 
being left in solution , whilst, finally, there are still others* 
for example, chromic acid or mercunc chloride, which 
have a far greater fixing (i e precipitating) power 

Again, the nature of the precipitate is often 
characteristic witness the coagulum produced in 
albumen, nuclein, or nucleic acid by treatment with 
mercunc chloride , whereas, if chromic acid be employed 
instead, nucleic acid and albumose are both precipitated 
in a granular form But the final result is also subject 
to some amount of modification, depending on the con¬ 
ditions of the experiment Thus alkalinity, acidity, ex¬ 
cess of either reagent, may all affect it, though in a way 
which can be calculated and reckoned with. A consider¬ 
ation of no little importance attaches to the fact that, in 
mixtures of proteids, the individual precipitate-forra 
characteristic of each proteid is still retained when they are 
thrown down by a fixative, and the bearing of this upon 
the probability of arriving at a correct understanding of 
the structure of living protoplasm, from a study of fixed 
preparations, becomes immediately obvious. Indeed, it 
is extremely probable that much of the so-called 
“structure” may turn out to be the mere expression of 
chemical idiosyncrasy—interaction between proteid and 
reagent—rather than an instantaneous photograph, so to 
speak, of the true structure of protoplasm. An example 
will make this clear Altmann’s solution (consisting of 
potassium bichromate and osmic acid) produces a very 
constant appearance in protoplasm, consisting chiefly of 

S 
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well-defined granule* lying in a spongy framework But 
a closely similar image can also be produced by sub¬ 
stituting a mixture of serum-albumen and deutero-albu- 
mose for the protoplasm, and it is at least open to 
suspicion that the appearances are evoked in the proto¬ 
plasmic corpse, as they certainly are in the mixture, by the 
definite action of the chemicals employed 

But, although it may be conceded that the study of 
fixed (and stained) preparations is, after all, largely one 
of the structure and relations of precipitates, it would be 
going a deal too far to regard this as at once invalidating 
the results which have been arrived at by a careful use 
of histological methods Thus in many cases it will 
readily be admitted that the precipitation-figures indicate 
and correspond with regions of active and special meta¬ 
bolism within the cell It may well be, however, that we 
shall find ourselves on safer as well as on more fruitful 
ground in investigating the nature of the substances in¬ 
volved in cellular activity rather than in studying the 
minute details of structure Some, indeed, have already 
regarded as illusory many of these 'appearances which 
now would seem to have been summoned into existence 
by the mere act of coagulation or precipitation, 
Zachanas, as well as Fischer, though working on 
different lines, has shown how much valuable knowledge 
can be obtained by micro-chemical methods, and these 
are still in their infancy 

After dealing with fixatives, the author next turns his 
attention to staining, and in particular to the effects of 
the aniline dyes It is obviously impossible to discuss 
the whole of this complex subject here Those who are 
interested in the matter may turn to Prof Fischer's 
treatise itself, where they will find an immense supply of 
further information and facts. 

The author arrives at the conclusion that a chemical 
(in the ordinary acceptation of the term) interaction be¬ 
tween dye and tissue elements is out of the question, 
and that the process of staining is a purely physical one 
depending on the “ adsorption 11 or condensation of the 
dye on the surface of the ultimate particles (micella?) of 
the stainable substance. It is pointed out that acid dyes 
differ in important physical characters, such as solubility, 
from the basic stains , and it is argued that these differ¬ 
ences, coupled with the physical structure of the body 
to be stained, will account for the particular colour re¬ 
action produced in any given instance These conclusions 
will come as a shock to those who have been accustomed 
to pin their faith on the aniline dyes, and who have seen 
in “ Cyanophily " or u Erythrophily” an index of chemical 
distinction between the vanous groups of cell-constituents 
The evidence brought forward by Dr Fischer in support 
of his thesis is based not only on the observations and 
practice of technical workers , he has himself contnbuted 
an elaborate series of experiments designed to elucidate 
the phenomena of dyeing, and if his results are not 
always free from ambiguity, some margin, as he himself 
hints, must be left as a tribute to our imperfect acquaint¬ 
ance With the objects and processes concerned. Never¬ 
theless, so far as the positive evidence goes, it certainly 
seems to afford confirmation of the physical, rather than 
the chemical, theory of staining phenomena. 

Following the same plan as that which yielded good 
in his investigations on fixatives, the author ex- 
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pen men ted with precipitates of known proteids. He 
finds that no constant relations exist between the staining 
capacity of a proteid and its power of forming a preci¬ 
pitate on adding the dye to its solution Thus nucleic 
acid, which takes up basic, but not at all acid, dyes, is 
only precipitated from solutions by the former On the 
other hand, albumen, whilst also only precipitated by 
basic dyes, is stained more especially fay acid ones 

It is very well known that it is essential in the case of 
certain fixatives (eg those containing chromic acid or 
platinum salts) to carefully “ wash out" the superfluous 
fixative before staining is possible at all Pro£ Fischer 
uses these facts to support his views, assuming that 
just as the stain may be adsorbed, so also, in some 
cases, the fixative may be attracted and held, leaving no 
place for the stain until it is thoroughly washed away—a 
process which is often attended with considerable diffi¬ 
culty The same peculiarity of inhibiting staining is 
shared by some other substances, though they may form no 
precipitate with the dyes employed , thus tannin, which 
precipitates basic, but not acid, dyes, impartially inhibits 
the staining power of them all in proteids saturated 
with it Again, although platinum chloride precipitates 
eosm but not acid-fuchsin, a proteid fixed with this re¬ 
agent and not subsequently washed will not take up 
either dye , whilst chromic acid, if it be substituted for 
the platinum salt, although behaving in precisely the 
same way towards solutions of these dyes, does not 
hinder their staining at all 

As might, perhaps, have been anticipated from the 
author's own standpoint, the fixative used may modify 
the primary capacity for stains possessed by the pro¬ 
teid, but this secondary effect is probably to be con¬ 
nected with a changed molecular or micellar form 

Another argument against a chemical explanation is 
founded on the behaviour of precipitates of even the 
same proteid towards mixtures of stains. Precipitates of 
albumose, for example, which contain granules of vanous 
sizes, select the stain according to their bulk, the larger 
granules taking up and retaining the acid (more rapidly 
diffusible) dye, whilst the smaller ones are coloured by 
the basic stain There seems no reason to suppose that 
the granules differ chemically inter se 9 although this 
objection has actually been raised in other quarters, and 
Fischer interprets the effect as being due to the difference 
in solubility, concentration, and rate of diffiisibility of 
the two classes of stains, coupled with the degree of 
tenacity with which, when once adsorbed, the molecules 
of dye are retained on the micellae of the proteid. The 
reversals of stain so frequently met with under these 
conditions appear also to tell in favour of the physical 
or mechanical hypothesis But the author by no means 
confines himself to a study of simple proteids, he also 
discusses the bearings of his results on the staining 
reactions of protoplasm itself 

Amongst the more interesting of the latter may be 
reckoned the characteristic differences exhibited by the 
nucleus of the male and female gametes respectively 
Dr Fischer regards the cyanophily of the male as due to 
the dense state of aggregation of its substance, and not j 
at all as indicative of a chemical dissimilarity between it 
and the erythrophil female nucleus. His case is not 
weakened by the fact that, in those instances where 
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fuiioQ of the two nuclei is delayed, the male pro-nucleus 
as it grows and gradually assumes a less dense appear 
ance, approximates more and more in its staining reac¬ 
tion to that of the female pro-nucleus Nevertheless, it 
might also be argued that the very state of dense aggre¬ 
gation implies a chemical difference, especially when it 
is recollected that growth perhaps involves much more 
than mere expansion of bulk 

But it must not be supposed that the evidence adduced 
is everywhere immediately favourable to the author's 
standpoint There are, in fact, many anomalies, espe¬ 
cially in the case of certain basic dyes, which require to 
be cleared up before Dr Fischer's views can command 
universal acceptance. It is, however, as has been 
already said, impossible to do justice to this part of his 
book within the limits of a single article. But as the 
facts adduced will be largely new to most cytologists, it 
has been thought best to utilise the available space in 
pointing out a few lines of the argument rather than, by 
venturing on detailed criticism, to trespass on the domain 
of the chemist or physicist 

By no means the least interesting part of the book is 
that devoted to an inquiry into the origin of cell- 
structure, spindle-fibres, centrosomes, and the like As 
regards the spindle-radiations, the results of some re 
markable experiments are detailed, and these are quite 
startling owing to the apparent fidelity with which certain 
of the most characteristic features of cellular activity 
have been successfully imitated Other m\estigators 
have produced, ere now, appearances resembling the 
achromatic spindle, but the figures have never attracted 
serious attention, as the analogies between them and a 
protoplasmic structure appeared to be too feeble. In 
the present cose, however, it is very different, since the 
materials employed art akin to those which exist in the 
cell 

By injecting elder pith with sundry colloids (albumen, 
albumose, &c \ and then treating sections of the pith 
with various fixatives, the author succeeded in obtaining 
spindle structures closely resembling those exhibited in 
a preparation showing karyokinetic figures. Not only 
this, but it has been found possible to ascertain at least 
some of the conditions which are necessary to their 
formation 

In the first place, there must be present in the cell 
some foreign indifferent body which may serve as a 
centre from which the radiations may start Such a 
body is often provided in the dead but persistent frag¬ 
ment of the original cell-nucleus Secondly, the pre¬ 
cipitating action of the reagent must be slower than 
its penetrative power—it must have completely satu¬ 
rated the fixable substance as far as to the foreign 
body, before the physical change of precipitation 
sets in. Unless these conditions are both complied 
with, no radiations will anse. The importance of 
the second point at once becomes apparent when one 
recollects the emphasis laid on rapidity of penetration as 
one of the essentials of a good “ fixative, 0 and an analogy 
between the first condition and the ongin of spindle 
fibres is seen in those multipolar spindles associated with 
lasge heterogeneous bodies in the cell protoplasm, which 
were first pointed out by the present wnter in 1893, and 
which have since been confirmed by Mother and many 
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other investigators. Similar results were also obtained 
by allowing fixatives to diffuse from capillary tubes into 
the fixablrf proteids , the radiations then started from the 
surface of the concentrated drop of fixatix e in such a way 
as to simulate the appearance of an attraction sphere 
The author exercises an admirable restraint in insti¬ 
tuting comparisons between these results and those 
observed in preparations of cells, but it must not be for¬ 
gotten that there is reason to believe that substances 
very similar to, if not identical with, those employed by 
him do really exist at least in the killed cell 
Naturally much is still left obscure Why, it may be 
asked, should the precipitates only take the form of 
radiations during mitosis? If we attempt to frame an 
answer temporarily satisfactory on chemical or even 
microchemical grounds, we should have to trek into 
regions far outlying the limits of our present knowledge 
A discussion of cytological phenomena and of the 
various theories of protoplasmic structure and its sup¬ 
posed mechanism, occupies the remainder of the volume 
The centrosome in particular comes in for a lengthy 
criticism, especially as regards those alleged for the 
higher plants The author, on good grounds, concludes 
that these are merely cast out nucleoli, or, at any rate, in 
no sense to be regarded as special celt organs He points 
out the fallacies which have led to the obscuring of the 
true issues in the past, and he treats the well-known case 
of Lihum with special severity 

It will be apparent that Prof Fischer's book is not only 
startling from the novelty of its contents, but it is even 
almost revolutionary in its tendencies. But the cytologist 
need not be unduly alarmed, nor fancy that all his 
tenderly nurtured theones must of necessity dissolve 
forthwith into vapour Probably much of the 11 structure,” 
which was believed in by the extreme adherents of the 
particulate school may turn out to be due to post-mortem 
effects, and to possess no counterpart during the life 
of the cell, but the broad distinctions of cytological 
structure will still hold good, even though they may not 
be able to support the weight of the theones that have 
been erected upon them The chromosomes, the spindle- 
fibres, the centrospheres (where apparent) all represent 
definite facts of protoplasmic activity, although the con¬ 
clusions which have been drawn respecting them may 
stand in need of revision But it is well that we have 
been thus recalled to examine once again, and more 
minutely than heretofore, the very foundations on which 
our knowledge of cell phenomena rest Dili Renter 
explorata pnncipia ponantur J B FARMER 


RESEARCH IN PREVENTIVE MEDICINE 
Transactions of the fenner Institute of Prei*entivc Medi¬ 
cine {late British Institute of Preventive Medicine) 
Second Senes Edited by Allan Macfadyen, M D, 
B Sc, Director Pp xv + 253. (London Macmillan 
and Co, Ltd New York the Macmillan Company 

1899.) 

URING the fast year the Jenner Institute of Pre¬ 
ventive Medicine has passed through a most 
notable phase of evolution, with it has become associ 
ated the name of the father of modern preventive 
mediane, whilst its sphere of usefulness bAs been 
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enormously extended through the munificent liberality 
of Lord Iveaghf who, in placing at the disposal of the 
Council a sum of no less than a quarter oF a million 
sterling, has shown an example of keen insight into the 
needs of scientific investigation in this country that 
must, ere long, have most important results in raising 
•the standard of experimental research in the field of 
medicine 

From a perusal of the Second Senes of the Thxns* 
aetwnsy published some short time ago, it is evident that 
the increased facilities offered for the carrying on of 
investigations in the laboratories have already borne 
abundant fruit, the papers m the present volume being 
not only more numerous but also relatively of consider¬ 
ably greater importance than those that appeared in the 
first volume. 

The introduction contains a fairly full descriptive 
account of the laboratories in the various departments 
in the beautiful building on the Chelsea Embankment, 
an account which will be of considerable interest to 
those who wpuld know what has been the development 
of laboratory accommodation and apparatus during the 
last few years 

The first paper, from the pen of Prof Ehrlich, 
“Observations upon the constitution of the diphtheria 
toxin,” has great value, especially just at the present, 
as he describes his “toxin spectrum,’ 1 a careful study 
of which promises to throw light on the constitu 
■lion of these most complicated bodies Dr William 
Bulloch also makes a contribution to the study of 
diphtheria toxins A new pathogenic streptothnx is 
described by Dr George Dean. This organism pro¬ 
duces in the horse a disease which might be described 
•clinically as actinomycosis, from which however it differs 
very considerably in certain important points He con¬ 
siders that it is much more nearly allied to the bacilli of 
the diphtheria and tubercle groups than to the moulds, 
and that actinomycosis is a disease due not to one 
specific micro organism, but to a number of allied 
*pecie9 Dr R T Hewlett contributes two papers, 
one, 14 Preliminary observations on the occurrence of 
the bacillus ententidis sporogenea (Klein) in ulcerative 
•colitis and in the normal dejecta 11 , the other 14 On 
Neisser’s diagnostic stain for the diphtheria bacillus ” 
In an article on “the bacteriology of the normal con¬ 
junctival sac from a report of 200 cases, and its practical 
bearing on the utility of antiseptics in ophthalmic sur¬ 
gery,” Mr Arnold Lawson urges the abolition of anti¬ 
septics m ophthalmic surgery on the ground that the 
strongest antiseptic is the healthy conjunctiva itself 
He maintains that in order to eliminate suppuration as 
&r as possible from the list of accidents that may occur 
after operations, onlyjtwo factors have to be attended to 
<i) perfect asepsis on the part of the operator, his in¬ 
struments, dressings, &c., and (a) the healthy condition 
of the conjunctival sac Mr J. E. Barnard contributes 
an interesting and infamous article on photogenic 
bactenfff He concludes that the different species of 
phosphorescent bacteria described are probably identical 
•or merely closely allied varieties. They are all markedly 
pleomorphic, readily undergo involution, and only phos¬ 
phoresce m the presence of oxygen. The phosphorescent 
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principle may be kept back by a Berkefirid After, and 
anything that affects the vitality of the organism afflict* 
likewise the production of light Dr. Alfred Salter 
writes “on the pathogenicity of the pseudo-diphtliena 
bacillus, and its relation to the Klebfl-Lajfflor organism,” 
He finds that the pseudo-diphtheria bacillus has the 
power of producing a non-toxic but antitoxin-fixing 
| substance, and he argues that this is an additional 
fact in favour of the pseudo-diphtheria bacillus and the 
Klebs-Lceffler bacillus being practically identical Dr 
Arthur Harden, m Fart 1 of a paper dealing with “the 
fermentation of sugars by bacillus coli communis and 
allied organisms,” gives a short history of the subject 
and a number of his own experiments, from which he 
draws the following conclusions (1) the organisms that 
he used, when grown anaerobically in a medium con¬ 
sisting of beef broth alone or in conjunction with peptone, 
produce inactive lactic acid from the glucose, but may, 
when a very vigorous growth occurs, produce a small 
amount of the active l.evo rotatory acid The lactic 
acid produced amounts to about 50 per cent of the weight 
of sugar decomposed , (2) in media containing peptone 
but no beef broth, a mixture of the inactive acid with 
the lxvo-lactic acid is formed f (3) the gas produced by 
the decomposition of the glucose consists of 1 to 1 3 volt, 
ofhjdrogen to f vol of carbonic acid gas. Mr Sydney 
Rowland, writing on the structure of bacteria, puts for¬ 
ward the thesis that in the actively living bactenal cell no 
reticular structure can be demonstrated, such reticulum 
only being present except when the cell is progressing 
either to spore-formation or to granule-formation In the 
actively living cells, which consist of cell wall, cell 
plasma and granules, the cell wall is a progressive 
formation and becomes finally a rigid structure The 
fine refractile granules staining vividly with rosetne may 
participate in cell-division or may be extruded from the 
cell through the cell wall These granules are present 
even in an embryo on emergence from the spore-case 
Drs. Allan Macfadyen and Frank R Bl&xall continue 
their article on thermophilic bacteria, which are specially 
important as regards the fermentation in ensilage and 
the digestion of cellulose 

Mr G Hams Moms gives a short account of the 
technical applications of bacteriology One of the 
shortest but most important papers m the whole collec¬ 
tion is a record of an experiment carried on with the 
object of determining the etiology and pathology of 
cancer All those interested in this subject will anxiously 
await further and corroborative evidence of the very 
striking result obtained by Dr H Lambert Lack. Dr 
Allan Macfadyen records the important symbiotic fer¬ 
mentation, in which pure cultures of a mould, instead of 
diastase, are used for the purpose of saccharification 
and fermentation, thus being accompanied by a pure 
symbiotic fermentation on the addition of yeast Dr 
Macfadyen corroborates many of Calmette's observations 
on this point Me. Joseph Lunt enumerates and de¬ 
scribes a senes of eleven organisms of the bacillus 
communis group, which he has been able to isolate from 
drinking water, &c., and Dr. Arthur Harden contributes 
a short note on the action of hydrogen peroxide and tfce 
oxides of copper on formaldehyde. 
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A somber of interesting “Laboratory Notes * and 
41 Notes on Apparatus 0 complete a most creditable 
volume of transactions The illustrations, both process 
blocks and photo-pnnts, which are very numerous, are 
all well reproduced 


PHYSICAL PRINCIPLES AND MORAL 
PRECEPTS . 

The Scientific Basis of Morality By Dr G Gore. Pp 
vin + 599. (London Sonnenscbem and Co, Ltd, 
1899.) 

R. GORE is one of the increasing many who feel 
that much in conventional morality is baseless, 
while more is only not crumbling because built up on 
other foundations than those commonly alleged Dnven 
to look for salvation to that science in which we perforce 
believe with the conviction of practical life, he too 
would lay bare the groundwork of the coming ethics of 
naturalism 

“About the year 1880 the author published a small 
book, entitled 4 The Scientific Basis of National Progress, 
including that of Morality 1 That book has long been 
out of pnnt, and having been repeatedly advised to wnte 
a more complete statement of the relations of science to 
morality, Ac., he has endeavoured to do so 11 

Unadvisedly 

Such a book as the present must be the despair of a 
reviewer who sympathises with its object If extent of 
reading within certain well defined limits and a wide 
range of interest could make a great book, Dr Gore's 
advocacy of the naturalistic basis of ethics, and of the 
maxim that the Jaws of science are the chief—nay, the 
only—guides of life, might be what he claims that it is 
a book “largely one for the future,” “written in some 
respects in advance of its time,” 44 for those whose minds 
are Fn a fit condition to receive scientific truth ” As it 
is, it is a commonplace book in more senses than one 
It is not free from the suspicion of bookmaking It 
quotes nearly 350 lines, including three stanzas from the 
hackneyed “ Psalm of Life, 0 of Longfellow , more than 
200 lines from Pope It devotes two whole pages in one 
place to citations from a fatuous print, entitled 41 Is 
Science Guilty?” Many familiar sentences are given at 
second-hand— eg some of Kant's vid the Archbishop and 
the Dean of Canterbury And Dr Gore is not always 
either relevant or happy m his quotations Yet excuse 
for 44 the brevity of the treatment ” is asked of 44 those 
who are competent to investigate the matter ” upon the 
ground of 44 the great amount of evidence which has been 
omitted in order to limit the size of the book 0 
All this notwithstanding, if the kernel of this, which 
44 is not a polished literary treatise, but a scientific pro¬ 
duction,” were of a sound character, we would have to 
accept it thankfully But a certain lack of analytical 
insight makes Dr Gore’s best sections curiously in¬ 
effective. 

For instance, when our author has pointed out quite 
correctly that any known or knowahle existence must be 
In relation re us, since it could not otherwise affect us 
direedy or Indirectly, and when he has referred with 
approval to G. H. Lewes, to the effect that there are no 
relations of the known to the unknowable, though there 
am to that wbfdi it at present unknown, he spoils his 
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a dictum which loses sight of the scepticism implied in 
all naturalism, and is as dogmatic as the mythology which 
Dr Gore rightly rejects. Phenomenalism, which at the 
limit can admit of no lacuna, may be a belief or a natural 
hypothesis. It must not amount to a dogmatic denial of 
all else. 

Again, when Dr Gore has laid down a determinism 
which satisfies the demands of science, he proceeds to 
quote writers with approval, whose doctrine is not his 
own, but an indeterminism with a limited range And 
in treating of evil, he fails to follow out his determinism 
to its logical consequence, viz, that to call the actual 
either good or evil is absurd His proof for the relativity 
of evil is valid for the relativity of good also, but he 
preaches the essential optimism of science, continuing to 
call the world process good, perfect and the like If Dr. 
Gore chooses to call the actual as such good, and to say 
that since there is nothing not actual, evil accordingly 1* 
non existent, he may of course do so But he solves no 
problems thereby. When, in treating of pain and of 
ignorance, he tees that relative ignorance and relative 
pain, \iz ignorance and pain incident to the stage of 
progress at any moment attained, are necessary, he 
surely goes beyond his data m taking the ignorance and 
the pain as good because any other than the actual 
would be worse On his own principles anything other 
would be impossible , but does not that rather prove the 
indifference of the actual to that ideal point of view from 
which we use the relative and partial epithets “ good 0 
and “ evil ” ? 

Agam, Dr Gore is obscure as to the formula under 
which he conceives the relation of neurosis to psychosis. 
He tells us that ideas produce tears, and that mind may 
be viewed as a mode of energy existing only in nervous 
substance , while he quotes with approval the famous 
description of thought as the secretion of brain, just as 
bile is of the liver In saying that “mind is dependent 
upon brain because it is not proved to exist without it,” 
our author seems to state a truth with a false ground 
for holding it 

Once more, Dr Gore thinks it an additional argument 
against Faley’s stolen illustration of the watch implying 
a watchmaker, to say that nearly every part of a watch 
is now made by means of inanimate machinery, and the 
watchmaker only puts its pieces together As if the 
unity of purpose m the process as a whole and the 
creative activity back of the machinery itself would not 
satisfy Paley well enough 

Dr Gore’s rules of conduct according to naturalism 
might be all summed up under the Stoic formula of life 
according to nature. His economics are opposed to 
trades unionism and to united action on the pvt of the 
working classes in the direction of shorter working hours. 
The efficiency-theory of wages which Dr Gore ap¬ 
parently holds does not give ground for this attitude. 
Dr Gore’s logic lays too much stress on 14 induction n of 
the kind which, as a modern teacher puts it, “ takes un¬ 
analysed concretes as ultimate.” 

Much of what Dr Gore has to say would pass as 
interesting and thoughtful, though not either original or 
clearheaded, matter, if put forth m a volume one-quarter 
the sue. H W B. 
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OUR BOOK SHELF 

Exercises in Practical Physics In two parts By R A 

Gregory and A. T Simmons. Part i pp vi + 300; 

Part 11 pp vi + 174 (London Macmillan and Co, 

Ltd, 1899*) 

These two volumes contain a graduated senes of physical 
experiments, compiled with the intention of furnishing a 
basis upon which teachers may found their courses of 
lessons. Special attention has been devoted to providing 
a large ana diversified number of exercises exemplifying 
each of the pnnciples considered, and the authors nave 
also admirably succeeded in bringing together many 
ingenious experimental methods devised by various 
teachers of their acquaintance Throughout both v olumes 
the insertion of numerous illustrations of the apparatus 
in position is a great help to the correct understanding 
of the text, and, indeed, the authors state that the de¬ 
scriptive matter has been purposely limited to the amount 
necessary for the proper working of the experiments 

Part 1, constituting the first year's course, embraces 
experimental work in mensuration, hydrostatics, ele¬ 
mentary mechanics, and the first principles of heat 
The apparatus necessary for each experiment is first 
given , then the setting up, observations to be made, and 
finally, the deductions which are to be drawn from them 
The simple methods of demonstrating many of the 
properties of matter are excellent Without appearing 
to be over-cntical, it is impossible to avoid regretting that 
the term u apparent loss of mass ” should have been 
used to denote the change produced on immersion of a 
solid in water to determine its specific gravity The 
change is simply a partial neutralisation of the gravita 
tional attraction on the solid, which is detected by a 
difference in the weights required to balance it, but this 
does not suggest that the mass of the body has altered 
This is a minor point, but the relations of mass and 
weight are a real difficulty to the majority of elementary 
Students 

Part 11. is designed to serve for a second year’s course, 
and furnishes experiments illustrating the chief pnnciples 
of heat, light, sound, magnetism, and electncity The 
experiments on heat in Part 1 only have reference to the 
construction and use of thermometers, thermal conduc¬ 
tivity, and radiation To render the second part com¬ 
plete, these sections are repeated in it A senes of tables 
are given at the end, compnaing most of the data re¬ 
quired in the working of the course of experiments. The 
style of ongmality and simplicity is repeated in this 
second volume, and the entire course can be confidently 
recommended to teachers of the subject C P B 

Ahhandlung der Dynamtk Von D’Alembert Pp 21a 
Usher die mathematische Theortt der electrodynamischen 

Induction Von Ricardo Felici Pp 121 (Leipzig 

Wilhelm Engelmann, 1899.) 

Under the title of “ Ostwald’s Klassiker der exacten 
Wissensehaften,” Messrs. Engelmann publish a series 
of small volumes intended to supply what has been for 
some time a want in our systems of scientific education, 
namely, the want of historical knowledge and of a proper 
appreciation of the great works on which our scientific 
theories have been built up 

Everv student of mechanics has heard of 44 D’Alem¬ 
bert’s Qhnciple,” but in these days few take the trouble 
to ask who D’Alembert was, how he discovered his 
principle, or where and when he published it The re 
production of the “Traitl de Dynamique” (1743) will 
do much, not only to enlighten students on these points, 
but to give an insight into the state of knowledge 
existing at the time the principle was discovered 
Those accustomed to the modem style may, for ex¬ 
ample, be interested to see D'Alembert's equations 
written in the form d*x ~ a dfl The present volume 
has been translated and edited by Arthur Korn, who 
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■ has supplied a biographical notice of D’Alembert and 
numerous explanatory notes, chiefly mathematical 
The second volume is a translation of the papers 
published by Felici, in 1834-1855, in the “ Annali delta 
university Toscana " After iaraday's great discovery, 
he and others confirmed the quantitative law of mag¬ 
netic induction in a number of cases, and we learn that 
Felici't chief service to the cause of science was that he 
was the first (Gaugam following two years later) to 
venfy the laws of induction between two voltaic currents 
The present volume has been translated by Dr. B 
Dessau, of Bologna, and edited by E Wiedemann It 
is No 109 of the senes, D’Alembert’s work being 
No 106 

Equtlibrc dcs Sys times Chtmtques By J Willard Gibbs. 
Translated by Henn le Chateher Pp xu + 213 
(Paris Georges Carrl and C Naud, 1899) 

This is a translation of Prof Gibbs’s paper on the equi¬ 
librium of heterogeneous systems, Part 1 (chemical 
phenomena), published in the Transactions of the Con¬ 
necticut Academy in June 1876 It is the second of the 
three classical thermodynamic memoirs by Prof Gibbs, 
and is at the same time the best known and the most 
important, being the paper in which the well known “law 
of phases ” was first enunciated Prof Le Chateher has 
added several explanatory footnotes, and an introduction 
summarising a few of the principal new laws and notions 
of experimental interest, for which the foundations have 
been laid by Prof Gibbs in the memoir in question This 
summary will be useful in giving readers some idea of the 
phenomena to which Prof Gibbs’s conclusions are 
applicable, a point of no small difficulty in reading the 
original paper Prof Le Chateher translates “hetero 
geneous systems” by “systfcmes chimiqucs" on the 
ground that “ hdtdrog&ne * in French refers to a differ¬ 
ence of physical rather than chemical state. The 
translator’s own researches are sufficient guarantee of 
his eminent qualifications for the work tnat he has 
accomplished in the preparation of this French edition 

Elementary Trigonometry Oliver and Boyd's 14 Educa¬ 
tional Senes" By A J Press land and Charles 
Tweedie. Pp vm + 342 (Edinburgh Oliver and 
Boyd, 1899.) 

This text-book is not intended to meet the requirements 
of any special syllabus, but is simply an elementary 
course on trigonometry On this account, the authors 
have had a free path to pursue, and they have produced 
a well arranged course on the subject, which will be 
found most useful for those who are getting up this 
subject The range of the bools may be gathered from 
the statement that the three parts into which it may be 
divided deal with, first, the definitions and properties 
of the trigonometrical ratios concluding with the Addition 
Theorem , second, the application to computation and 
to the geometry of the triangle and quadrilateral, and, 
last, to the inverse functions and other applications 
The student is made thoroughly acquainted with log¬ 
arithms and the application or mathematical tables, and 
in the explanation of the rule of proportional parts Prof 
Chryslal’s method has been followed The examples are 
numerous and suggestive. 

A Century af Science and other Essays By John Fiske 
Pp. vii + 477 (London Macmillan ana Ca, Ltd, 
i» 99 *) 

Th* main title of this volume is entirely misleading, for 
It is only the title of one of fourteen essays. It gives 
the idea that the advances of science during the present 
century are dealt with, but what science is in the work is 
of a very popular character, most of the contents being 
concerned with subjects which, with the most liberal 
interpretation, must be placed outside the bounds of 
natural knowledge, and therefore outside our province 
of comment 
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Lord Kelvin on the Origin of Oranite 

Ik 1897 Lord Kelvin delivered an add rets 10 the Victoria 
Institute on the ape of the earth, Sir G G Stokes being in the 
chair Incidentally, the address Included theories of the origins 
of granite, basalt and continents, and touched on the question 
of the inclusion of gases In various rocks. 

At the late meeting of the British Association two sectional 
Presidents referred to Lord Kelvin’s theory, both apparently 
accepting his lordship’s conclusions without noticing hi 
premisses. 

My old master, William Pcngclly, used to teach that as every 
theory depended on many facts, if but one fact were disproved 
the tneory fell to the ground From this aspect there are 
several points in Lord Kelvin’s theory which seem to require 
elucidation 

Lord Kelvin starts from a period in the earth’s evolution 
when a lava ocean forty kilometres deep covered a solid 
nucleus. The specific gravity of the liquid lava is assumed to 
be 2 5a It is also assumed, on what seem firm grounds, that 
solid lava would sink in fluid lava, and on more doubtful 
grounds, that all minerals crystallising out of lava would also 
sink. On this assumption the lava ocean silts up, and ihe sur 
face does not "freeze” until the forty kilometres of the crust 
(excepting the future ocean basins 1 are composed of solid 
crystals set in an interstitial mother liquor 

According to Lord Kelvin, continents arose from the drifting 
and unequal distributor of the crystals falling like a “ snow 
shower ” through the lava j the ocean basins arising from the 
contraction of the mother liquor in cooling The theory is 
brilliantly unfolded, but there are many technical difficulties, 
eg Lord Kelvin’s granite, besides being an exclusively 
primeval rock, is composed of drifted crystals of felspar, mica, 
quartz and hornblende (or some of them) set in a basaltic 
matrix The ultimate mother liquor is made to serve the 
purpose both of basalt and of the matrix of granite One gas 
at feast, viz. C O,, treated as original in basalt, might well arise 
from the calcite which so often occurs in thst rock But the 
most serious and far reaching difficulty is involved m the 
specific gravity of lava minerals Assuming the liquid lava to 
be 2 50, there are several minerals which would float m such 
an ocean, and if there were but one, it would suffice to provide 
a floating crust or slag which would blanket the glowing lava 
and entirely upset all neat calculations based on the consolida¬ 
tion of the earth from within to without 
What perplexes me in the matter u that so many philosophers 
who accept Lord Kelvin's conclusions hold themselves at 
liberty to reject his premisses. 

For instance, the President of Section E f while declaring his 
adhesion to Lord Kelvin’s time-views as sgalnst the geologists, 
entirely ignores both his continental theory and the main 
premiss as to the specific gravity of the Uva ocean Lord 
Kelvin assumes the Uva to be 2 50, while Sir John Murray 
assumes the crust to be 2 5a a most fundamental distinction 
Petrologlsts have fought desperately over the question of the 
origin of granite, but so far as I am aware they are agreed on 
all the main points. 

I believe myself that every known fact fils most exactly 
into the grand working hypothesis that granite is a platonic 
rock formed by hydrothermal action ana pressure out of a 
pr ev i ously existing rock, which consisted in the first place of 
those light aluminous soda and potash silicates which first 
consolidated on the surface of the primeval Uva ocean. To 
throe silicates we have but to add water, in order to form (so 
Ur as constituents go; a typical muscovite granite—absolutely 
nothing more; indeed, less, as we may omit the soda. The 
constituents of muscovite (K f O,aH l O,3Al l O # »6SiO a ) are simply 
toudte (K 1 D,AJ l O l ,4SiO t ) and water Introduce sodalite, an 
even more likely constituent of the primeval crust than leuclte, 
and we hate all our materials for ordinary granites, except 
m e gntsU , with which, however, Lord Kelvin supplies us by 
means of eruptions of the hsmlric mother liquor. 

This is hot a working hypothesis, but it will work , whereas 


Lord Kelvin’s novel theory throws the whole problem of granite 
into inextricable confusion, even starting worn the hopeless 
position of disagreement as to what the term granite denotes, 
geologically, mraeratogically and petrologically 
The whole question seems to turn on one tingle point, viz. 
whether the first primeval crust when cold floated on the sub¬ 
jacent lava. According to the elements of mineralogy it would 
do so; but many physicists have assumed that upon consolida¬ 
tion it would sink Will not some of the distinguished specialists 
in mineralogy and petrology pronounce judgment on this ques¬ 
tion, which is really troubling unlearned ana ignorant men who 
are genuinely seeking information ? The conflict of authority is 
quite overwhelming A R Hunt 

Torquay, February 13 


Effects of Lightning upon Electric Lamps 

I HAVE often seen luminous trails, similar in appearance to those 
shown in Mr Webb's photographs (p 343), in photographs taken 
at night That there are any effects in these or Mr Webb’s 
pictures that cannot be explained by a moving camera, 1 am 
unable to convince myself of The identical form of the dm 
charges from different lamps has been ezplainedby the distance 
of the discharge causing them Granting that it is possible to 
have a discharge, so intricate In character, exactly duplicated 
at a second lamp (which is scarcely conceivable), their magni¬ 
tudes in the picture* should be inversely proportional to tneir 
distances But we find that, in the pictures, the scrawls are 
all of the same size A lamp close to the camera, and a dis¬ 
tant lamp, show the trails on the same scale 

The beading of the trails can be easily explained by the 
alternations of ihe current, the carbons fluctuating in brilliancy 
I am informed that in Dover these periodic fluctuations are 
very conspicuous Where a trail turns suddenly, the beads are 
closer together, due to the motion of the camera being slower 
when the direction of motion is about to change 

If 1 remember right, there are one or two cones where we 
have a very large and brilliant pattern, and several similar ones 
on a smaller scale This could be explained by reflection from 
the inner surfaces of the lens R W Woou 

London, February 20 


The Fitting or the Cycle to Its Rider 

I ha\ B read Mr Hutchins’s communication (p 368) with con¬ 
siderable interest Mr Hutchins is at the head of the Forest 
Department which has been recently established by the Cape 
Government, and the improved method of riding that he has 
adopted, in accordance with the views expressed in my recent 
paper, have evidently been of service to him in traversing the 
very rough country to enable him to cany out his duLics. Mr 
Hutchins’s experiences so closely agree with mr own that I can 
say little in criticism of his letter I think, however, that he 
will find that the gain from the lengthened crank advocated by 
me cannot be explained by the very simple formula that he 

S ves. My ion and I went veiy carefully into this matter at the 
me I prepared my paper, and I think if Mr Hutchins refers 
to it he will find, if we consider the mechanical advantage apart 
from the gain in nerve waste, the mathematical analysis of 
ankling given by lengthened crank both give the only ex 
pi ana tion winch would be satisfactory to a mathematician In 
our explanation the weight of the leg plays a very Important 
part, and it follows therefore that a heavy legged man gets 
most from our system of ndjng R h Crompton 

Crompton Laboratory, Kensington Court, London, W 


The point raised by Mr Hutchins m his letter (p 368) is 
worth considering, but Mr Crompton, who by hu wonderful 
riding has done so much to popularise the use of the long cranks 
first suggested by Mons. Boulay, is not heavily built. A man 
who is over fifty cannot move his legs so quickly as when he was 
younger; and so middle aged persons, stout or slim, profit 
greatly by using long cranks and high gears. Most people wbeo 
in a hurry run upstairs two sups at a time, and bicyclists, 
whether in a hurry or not, find it an advantage to raise gears and 
lengthen cranks. 

fte question it, how far may we go without unduly Increasing 
the weight of our bicycles? 

My age is fifty-one, weight 15 stone, height under 6 ft, and, 
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having tried everything between Uln crank* with 1 54U1. 
wheel, and my present machine with 10ft in. cranks and 108in. 
gear, I can now travel greater distances and climb steeper bills 
with less effort on a aalba bicycle than when riding a sS lbs. 
machine fitted with 6ft in cranks and 66 in gear f intend to 
try 11 in cranks and 120 in. gear, bat this necessitates my getting 
a longer and heavier machine, and it is probable that! shall 
lose as much as I gain 

The extraordinary ankle play developed by long-crank men 
improves their walking, and, after a long hard ride, the 
difference between their swinging elastic step and the muscle 
bound hobble of the short crank nders Is very striking 

Instead of Crompton foot plates I have just fixed a flanged 
clip to each pedal, so that tne inner edges of the soles of my 
shoes can be pushed under the clips , and they are almost as 
comfortable and efficient as the 11 OLto " straps of years ago 

Wm H Massey 

Twyford, Berkshire, February 17 


Indian Corn. 

In the 11 Fncyclopeedia BnUnmca,” vol xv p 300, it is 
•Uted that no mention was ever made of maize by Eastern 
travellers in Africa or Asia prior to the 16th century A D 
Slight doubts about this statement have occurred to my mind 
lately, while I was reading the Hakluyt Society’s "India in 
the Fifteenth Century ” There, In the English translation by 
the late Count Wielnoraky of the 14 Travels 11 of Athanacius 
Nikitin, the Russian, whose Eastern travels took place about 
1470 -1 474, when the work was written by himself, we read con 
ceming the Indians " They live on Indian corn, carrots with 
oil, and different herbs'* (p. 17) lias this mention of the 
cereal any weight to countenance the theories which seek to 
assert that maize was known in the East before the discovery 
of the Western Continent ? Or, does what is meant or trans 
lated by the word Indian cam here differ materially from 
Zca Mays J 

Apropos of these queries, 1 may mention that A de Candolle 
is in error in his post dating the introduction of maize into 
Japan on the sole ground that Kaerapfer (who was there during 
IMO-92) does not mention it 1 According to a native work 
(Kikuoka, 14 Kindai Sejldan," 1 733 * kb. 2, | 4), malre was 
Introduced into the islands about the beginning of the period of 
Tenshfl {IJ73-91) After Sweet Sorghum (sorrkum sacckar 
aimm)t of earlier introduction with the name Morokoski Kibi 
(it Chinese Millet), maize was called T 6 Morokosh* (1 e 
Chinese Chinese Millet) in the eastern provinces, where, of 
course, its propagation followed that in the western parts. In 
the dialect of the latter, where the people were more directly 
concerned with its introduction, maize was named Namban 
Xsbs, or Millet of the Nambana (Spaniards and Portuguese), 
who were entirely excluded from the empire since 1639, which 
thus would stand as latest possible date of the introduction. 

Kumaousu Minakata 

1 Crescent Place, South Kensington, S W 


The Production of Electrolytic Copper 

IN a note on the production of electrolytic cooper, on p 371 
of Nature of February 1 j, it is stated that 41 Mr S Cowper 
Coles has hit upon a new pran, in which the copper is deposited 
on a vertical mandril, which is canted to rotate at a very rapid 
rate As a consequence, a smooth and dense deposit nos 

been obtained with current densities approaching 900 empires 
per square foot ” In reference to this I should like to point 
out that the idea of rotating the kathode with a view to obtain 
log greater rates of dtspodaon is an old one. We have bad in 
ttto at the Owens College for the last seven fears a copper de 
positing tank in which the kathode consists of a vertical mandril 
9 inches long and 3 Inches diameter kept In rapid rptodon, and 
capable of receiving a good copper deposit with a current of 100 
ompfcrea* The arrangement was devised by Mr. Henry Wilde, 
FRS, to iUuotrate the working of his patent, No. 4515, of 
1875, and differs Pule from that used by Mr. Conner Coles. 
The mandril is driven from above, so that a stuffing*Sox in the 
bottom of the tank is uaneoamary Chaxles H. Less. 

The Owens Collage, Manchester, February 19. 

1 “Otifia of Cultivated PUdu," * 

VO. 1582. VOL. 6l] 


THE WEST INDIAN AGRICULTURAL 
CONFERENCE. 


THE second West Indian Agricultural Conference was 
L opened on January 6 In the hall of the Houae of 
Assembly, Barbados, under the presidency of Dr D 
Morns, C M G , Impenal Commissioner of Agriculture 
for the West Indies. There were forty representatives 
present, including the heads of all the Botanical, Chemical 
and Educational Departments, as well as the represent¬ 
atives of the principal Agricultural Societies in the West 
Indies Some of tnese gentlemen had journeyed far the 
best part of a week to take part in the two days’ labour 
that awaited them 

The representatives were received in the hall of the 
House of Assembly at 10.30 a.m, by his Excellency Sir 
James Shaw Hay, the Governor, who opened the confer¬ 
ence with a short address of congratulation to the 
Department of Agriculture, and of welcome to the visitors 
from other Colonies 

The President then delivered his address, which 
summarised the work done by the Imperial Department 
during the preceding year, and alluded to some of the 
problems which were expected to be discussed at the 
conference the best seedling canes and their record, 
Imperial aid for co-operative central factories, reducing 
cost of cultivation, subsidiary industries which have done 
so much for Jamaica, Trinidad and Grenada, agricultural 
education and treatment of diseased plants, were subjects 
that came under review 


Prof J B Harrison (British Guiana) then read a paper, 

“ Notes on Sugar Cane Experiments,” the joint produc¬ 
tion of Mr G S Tenman and himself followed by one, 
entitled “ Past and Future Work in Sugar Cane Manunal 
Experiments, * by Prof d*Albuquerque (Barbados) Both 
papers covered somewhat the same ground, and were 
followed by a long discussion It was generally agreed 
that nitrogen is tne constituent of cane manures which 
chiefly governs the yield , but the experiments upon the 
use of phosphatic manures have been contradictory in 
different places The application of potash and lime to 
cane fields gives profitable results in soils where these 
constituents of plant food are deficient A discussion of 
considerable length took place upon the best and most 
economical way to conserve and utilise the nitrogen and 
mineral constituents of plant food in farmyard manure; 
and the desirability of extended tnal of leguminous green 
dressing was urged upon West Indian planters. 

Prof d’Albuquerque, in the next paper, explained “ A 
Method of using Control Plots in Experimental Field 
Cultivation ” The method, which is only applicable where 
small plots of, say, one-tnirtieth of an acre are used, 
partly consists in weighing the crops from a number of 
small no-manure (control) plots not far apart, and calcu¬ 
lating the no-manura yield of the intervening plots on the 
assumption that in a uniform field the change of fertility 
is continuous from one control plot to the near next one 
The other part of the method depends upon the manipu¬ 
lation of the figures obtained from the manured plots in 
relation to the calculated no-manura yields, and the inter¬ 
pretation of results 

The same author in the next paper, “The Possibility 
of Improving the Sugar Cane (a) by Artificial Croas- 
fortiiisation, \S) by Chemical Selection of ‘Seed Cane.’” 
under the first head argued that crossing different varie¬ 
ties would lead to the production of canes possessing 
desirable characters derived from both parents, and 
detailed some methods by which systematic experiments 
should be earned ont The second part of the paper 
dealt with the feasibility of increasing the sugar pro¬ 
ductiveness of a given variety of sugar-cane oy pro¬ 
pagating it with tops cut from canes neber thin the 
average of the variety, the practical difficulty 1* to find 
a sure test of an inherently rich cane, as opposed, to a 
cane rich because it is nper or more fltvourawy siftnated. 
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M t J. R* Bovell (Barbados), in his papers on “ Rotation 
and Catch Crops on Sugar Estates'* and “Green Manur¬ 
ing as a means of Fertilising Cane-lands in the West 
Indies,” illustrated by plants, seeds, tubercles, &c, brought 
forward useful information on the yields and values of 
food crops in Barbados, and the capability of sugar 
estates or self-support in regard to cattle food, ana a 
•useful ritumi on the relative value of different leguminous 
plants. Mr E E H Thome (Barbados), in “Silos on 
Sugar Estates in Barbados,” gave a valuable account of 
actual results, and a number of useful practical hints. 
The Hon F J Clarke (Barbados) and the Hon Francis 
Watts (Antigua) gave a history for Barbados and Antigua 
of the efforts of the planters to erect central co operative 
factories , both agreed as to the absolute necessity for 
improved manufacture if the industry is to sumve t and as 
to the difficulty, so long as bounties last, in enlisting any 
but Government guaranteed capital, notwithstanding the 
certainty of a very profitable investment even at present 
prices 

The conference adjourned at 5 pm., having devoted 
the entire day to subjects connected with the sugar 
industry 

A conference dinner was held the same evening at the 
Manne Hotel, at which about sixty guests were present 
The following day, Sunday, afforded an opportunity of 
visiting the experimental stations, and a pleasant after¬ 
noon was spent at the “ At Home ” given by Mrs Moms 
At “ Chelston " 

On Monday morning, at nine, the labours of the con 
ference were resumed , the day was devoted to educa¬ 
tional and general subjects A long and important 
discussion took place upon measures for the inspection 
and treatment of imported plants in reference to plant 
diseases The questions submitted were Shall any or 
ail of the following measures be adopted by legislative 
enactment? — 

(a) Total prohibition in certain cases 

( 4 ) Inspection at port of entry, with power to destroy, 
quarantine or treat infected plants 

( c ) Certificate from shipper declaring plants to be free 
from Infection, countersigned by an inspector at shipping 
port, and while no definite agreement was come to, there 
was a consensus of opinion in favour of the Legislatures 
giving special powers to their respective Executives 

The papers read on educational subjects were “ Teach¬ 
ing Agriculture in High Schools and Colleges,” by Mr 
H Deighton (Barbados) and the Rev W Caroll (Trini¬ 
dad) , “Teaching Agriculture in Elementary Schools,” 
the Rev J E Reece, Colonel Hicks, Mr William Blair, 
Mr Collens, Mr Watkins and Mr Hudson , u School 
Plots as Aids in Teaching Agriculture in Elementary 
Schools,” Hon W Fawcett (Jamaica) t “ Experiment 
Station Work in Trinidad,” Mr J H Hart (Trinidad) r 
Ai Aims and Objects of Experiment and Teaching 
Stations,” Rev Canon Simms (Jamaica) The subject 
of teaching agriculture in elementary schools was ex¬ 
haustively treated. The paper by Canon Simms gave 
an interesting summary of observations on experimental 
■stations and agricultural colleges in the United States 
of America ana Canada during his recent tour, and very 
practical suggestions for higher agricultural teaching at 
Jamaica 

The Hon. Francis Watts, in his “Food Supplies of 
the Leeward Islands,” gave a usefol account of the food- 
g rowing resources of those islands ; urged less Importa¬ 
tion of food-atuffo and more local production He pointed 
•out the close connection between cheap food and the 
abundant cheap labour so necessary in cane-growing 
countries, and brought forward evidence to show the 
* irrational* nature of the present diet, and how, by the 
^^^^binatiod of localprdduct* it 
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The Hon William Fawcett (Jamaica) read an Impor¬ 
tant paper on 44 Distribution of Economic Plants in Re¬ 
lation to Agricultural Development ” , and other papers 
were read on “ Steps taken at the St Vincent Botanic 
Station for the Distribution of Seeds, Plants, &c., after 
the Hurricane of 1898,” Mr Powell, “ Suggestions for 
Increasing the Usefulness of the Botanic Stations,” Dr. 
Alford Nichollf, “ Packing Seeds and Plants,” Mr 
J H Hart, 11 Bee keeping in Jamaica,” Mr T R 
Doidge. 

During the day the Chemical Section of the Conference 
presented a report upon uniformity in returning the re¬ 
sults of field experiments on the sugar cane, and upon 
some minor matters of detail 
A vote of thanks to the President, and the usual com¬ 
pliments, brought the conference to a dose about 5 pm 
The representatives embarked the same night 

J P d'Albuquerque. 


MODERN LIGHTHOUSE APPARATUS 

T HE development of the modern system of lighthouse 
apparatus and illumination may be said to have 
originated in the mercury-fioat mechanism, devised in 
1890 by the late M Bourdelles, Director-General of the 
Central Lighthouse Service of France. Fig 1 is a draw¬ 
ing of a lighthouse apparatus fitted with M Bourdelles 1 
mercury-float mechanism 



Kio. 1 —Feu-telair Third erdsr ippvitu. (Svetlan ) 

In place of the roller or ball bearings employed id the 
past tor revolving apparatus, an annular trough is em¬ 
ployed, in which there floats a second annular trough, on 
which is carried the dioptric apparatus. In order to 
steady the revolving superstructure, and to render it 
capable of a certain amount of adjustment, a vertical 
spindle projects downwards from the apparatus through 
the mercury trough to some distance below it, and is 
supported and guided upon suitable bearings. 

Such is briefly the invention of the mercury-float 
mechanism, and it is clear that with only fluid friction to 
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contend with, the revolution of the apparatus istrendered 
easy in the extreme, and that a speed and steadiness of 
revolution is obtained that was impossible with the older 
forms of apparatus. 

Having devised an apparatus capable of such rapidity 
of revolution, M Bourdelles was led to the conclusion 
that by reducing the number of sides in a revolving 
apparatus, and so allowing of an increased size, it would 
be possible, with the rapidly revolving mechanism, to 
produce flashes of great power, following one another at 
as short intervals as haa been done with the old many* 
sided apparatus, and hence arose the feux 4 clcurs y or 
lightning-flash lights, now so generally employed 

This System, it will thus be seen, makes use of dioptnc 
panels of the greatest possible amplitude, which are re 
volved at a speed limited only by the duration of flash 



Fig * — teuVdRir Twin mpparmtu*. 

necessary to give to the eye of the manner the full per¬ 
ception of the light emanating therefrom In practice 
this was found to be about i/io of a second for lignthouse 
purposes 

The first mercury float feu iclair light which 
establijhed was that at Senetose, in the Island 
in the year 1890 
As a further advance in lighthouse apparatus, the twin 
mercuiy-jtaat /SrWW air may be mentioned Fig 2 is 
a dravang of this apparatus. Her^ instead of the super- 
" pifonn, triform or quad reform apparatus pre- 
/ used, the two apparatus are placed side by side, 
L are so set that the flashes from one apparatus are 
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parallel to those from the other, so that at sea the beams 
are in effect one. 

Following upon the single and twin foux-dcUdrs of M 
Bourdelles come the spindle erhpser apparatus of the 
writer In this system only one—or at most two—diop¬ 
tric lenses or panels are used in conjunction with an 
eclipsing device which periodically obscures and discloses 
the light. Figs 3 and 4 are drawings of a single panel- 
spin die echpser The action of this form of apparatus 
is best explained by an example. 

Suppose a group-flashing light 19 required, each group 
having two flashes , all that is required is to so design 
the mechanism of the echpser that it will eclipse tne 
light after two complete all-round flashes, remain closed 
for the length of time desired for the long dark period 
between the groups, and then open just long enough to 
allow the two flashes to be seen once more, and so on 
ad infinitum 

In place of only one panel two can be used , but here 
it is necessary to nave the echpser in two halves, each 



Fig. 3.—SptadU •dipping Bppmtns. (Section ) 

of which is operated separately, so as to obscure in rota¬ 
tion the light from one panel and then the next 

From what has been said, it is clear that with only one, 
or at most two, simple dioptnc panels and an ectfpse it 
is possible to produce all manner of group flashing 
charactenstics which in the past demanded the splitting 
up of the Urge panels into sections, from each or whidi 
a beam emanated In the new system a complete panel, 
and that of the greatest possible amplitude, U z8o in 
altitude, and azimuth can be employed) and consequently 
the most powerful flash is obtainable from this apparatus. 
As the apparatus do not need to be of large size, the 
method or mounting them upon upper and lower spindles 
has been employed merely to render their construction 
as simple as possible, n 

In audition to the improvements mentioned above,wljich 
deal with the actual lighthouse apparatus as a whole, there 
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axe the improved type# of lenses for lighthouse apparatus 
recently invented by Mr Charles A. Stevenson, which he 
has termed the equiangular refractor, and that of the 
writer known as the inverse equiangular 
With respect to the smaller classes of lights, there are 
the new permanent lights burning for some weeks with 
out the attention of a keeper, which are largely used in 



the French Lighthouse Service. In these lights the upper 
portion of the wick is carbonised, so that no turning up 
or down thereof is necessary, and the supply of oil 
which feeds the lamps is of such a quantity and is so 
regulated that the lights burn without any attention 
whatsoever for many days J A Pur vies 


MR , BALFOUR ON SCIENTIFIC RESEARCH 

A SPECIAL festival dinner of friends of King's 
College, London, was held on Wednesday in last 
week, with tne object of directing attention to the want 
of new laboratories, especially laboratories for physio 
logical and bacteriological research, and promoting the 
coufectlon of funds to supply the need Mr Balfour 
presided, and he made excellent use of the occasion by 
advocating the fuller recognition of the value of scientific 
research; and increased opportunities for carrying on 
original investigations. The encouragement of scientific 
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research is a national responsibility, which has hitherto 
not been adequately realised either by the State, by 
public bodies, or by private individuals Mr Balfour's 
remarks, reprinted below, from the Ttmes y will serve to 
remind people of the influence of science upon national 
progress and prosperity, and may thus lead to a more 
liberal provision of resources for assisting the advance¬ 
ment of natural knowledge 

We have til of us, probably, been stirred, either In making 
speeches or in listening to speeches, in recent years on lhe sub¬ 
ject of technical education—a very loose phrase sometimes used, 
or misused, to mean education in manipulation or dexterity of 
hand treatment, sometimes, and I think more properly, used 
to mean that application of science or of the principles of science 
to industrial life, which we are more and more beginning to 
recognise u the increasing need of the age in which we live 
It has been found cosy, and I hope it always will be easy, to 
enlist popular interest in anything so useful os the application of 
scientific method to industrial pursuits. It will be all the more 
easy because of the fact that we have before us in certain 
countries sinking and admirable instances of the success which 
attends, or may attend such application of scientific method to 
industrial pursuits. An appeal for that purpose is an appeal 
which touches the heart or everybody nearly or remotely con 
nected with the industries on which this nation as a whole lives, 
and on which it must continue to live if it is to live at all 

I appeal for something not less necessary, though for some 
thing perhaps more remote from the ordinary everyday popular 
educational interest, for 1 appeal on the present occasion, not 
so much for anything in the nature of technical instruction or 
applied science as for aid to carry out that instruction in science 
itself and those researches in pure science which lie at the base 
of that instruction which, from the very nature of the cose, can 
only appeal indirectly and remotely to the great mass of man¬ 
kind And yet, after all, science is the essential matter that we 
have got to consider , its applications will come and must come, 
will come almost of themselves, must come in the course of 
time, but you cannot have applied science without having science 
in the first instance, and if you do not cultivate scientific research 
and scientific education, it will be in vain that you multiply 
your technical classes, it will be in vain that you labour to erect 
a great superstructure where your foundations have been so in 
adequately laid I feel it the more incumbent upon me to urge 
upon you the claims and the glories of science pursued for Itself 
from the fact that they cannot directly appeal to the general 
interest of the mass of mankind We ought not to wonder, 
we ought noL to criticise, and we ought not to be surprised that, 
among the great number of persons deeply interested and 
astonished at, for example, anything so interesting and sen 
sational as wireless telegraphy, few remember the inventions 
which have made that telegraphy possible, they neither know 
of nor take interest m the investigations of a Maxwell or the 
experiments of a Herts, which, after all, are at the base of the 
whole thing, without which any such discovery as wireless tele 
graphy would not have been possible, but who, as discoverers, 
nod fame and recognition among scientific men capable of under 
standing their work, yet who have not, perhaps, even now that 
world wide reputation, that currency in the mouths of men, 
which foil to inventors much less than themselves, who have 
properly built their work on the foundations laid for them by 
others. Yet to my view it is the bounden duty of every great 
place of University education that they should keep before them 
not merely the Immediately practical needs of technical or other 
education, but that they should never permit the ideal of Uni 
versity investigation to be for one moment clouded in their eyes, 
or to lose interest, or cease to be the object of worthy effort 
and endeavour 

But that great object must Increasingly, in my judgment, 
require the generous and liberal co-operation of all dames of 
the community, whether they be immediately interested In 
science, intimately acquainted with scientific details, or whether 
they be merely part of the general public Men o f scie nce 
themselves are not always m a position to give that peamJair 
aid necessary to establish the modern laboratory and to equip ft 
with modem appliances , and they are right to oUI upon all those 
who take any interest fat tbdr subjects to aid them with that 
pecuniary amistance which In some other countries—many other 
countries—is extended to them by the Government, but which 
in this country, righity or wrongly, by an almost immemorial 
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tradition tus been left chiefly to the energy of private enter 
prise King's College will, without qoeitloo, be one of the 
great teaching centres of the new London University It 
requires at this moment, to enable it to carry out that great 
function, the instance of the public to supply it with adequate 
scientific accommodation, especially, I am informed, in the 
matter of bacteriological and physiological laboratories and 
lecture rooms, and It may be a matter of some consolation to 
those who take little interest in scientific matters, unless they 
can see their immediate application, that both bacteriology and 
physiology have a most immediate and direct bearing upon the 
life and Iiappiness of mankind In both branches or stady 
King's College has proved itself rich in teachers of eminence 
I am not going to discuss— it would be almost impertinent of 
me even to touch upon—the enormous interests bound up with 
the successful prosecution of these two great branches of 
research \ but I may, perhaps, remind you of the enormous 
practical importance to us, of all people m the world, 
of some of the more recent researches in bacteriology 
Bacteria are a very humble class of organisms, very unjustly 
abused, as far as I can discover, by ordinary public opinion, in 
which they suffer, as other classes suffer, by having among them 
a certain number of black sheep, but for tne most part they are 
not only innocent, but most useful allies to industry, and almost 
necessary co-operators in some of those great functions which 
have to be discharged if the health of great cities is to be 
maintained But, apart from that, no doubt our chief interest 
In them lies in the pathogenic members of the group, and we, 
of all people in the world, are especially interested In treating 
of those forms of tropical disease which they have produced, 
since we are engaged m maintaining a number of our population 
in countries where the diseases bom of these bacteria are the 
greatest scourges. It is, perhaps, to a distinguished professor 
of King's College more than to any other man in this country 
that we owe some of the most useful discoveries in these matters. 
As the last speaker called attention to Mr Chamberlain's great 
work In drawing together the bonds of Empire and knitting m 
closer unity the various element* that make up that Empire, so 
I may be permitted, in the wholly different subject with which 
I have to deal to-night, to remind you that he, as Secretary of 
the Colonies, has done his best to encourage these bacterio¬ 
logical investigations of which I, at all events, entertain such 
great hopes that science will soon be able to combat, by its dis¬ 
coveries, the Inherent difficulties which have hitherto so greatly 
militated against Europeans in the tropical climates of the 
world 

WHAT LONDON SHOULD DO 


I do not know that it is necessary for me at greater length to 
Impress upon you the theme which has been commuted to my 
charge , but I confess I cannot conclude without admitting that 
I think this great city has been somewhat remiss in the support 
which it has hitherto given to scientific investigation in the 
commercial metropolis of Lhe world Technical education, if I may 
revert for an instant to that subject, has in it almost necessarily 
tome element of competition We hear it said Germany is 
doing this, France is doing that, some other country is doing 
the other, unless you keep abreast of them in your methods or 
educadonyou will fell behind them in yonr Industrial enter 
prises. That Is a very proper argument j it is a venr patriotic 
argument j It is an argument I myself have used before and 
shall use again , it is an argument I should think myself justified 
In using 1 rat I am appealing to you on behalf of a case which 
has in It-none of this element, this inferior and lower element, 
of competition whatever Every scientific discovery, whereso¬ 
ever It be made, be it made in Berlin, Paris, London, New 
York, Vienna as soon as it is made is the common property of 
ever y man of science. Nations may erect against each other 
some barrier of tariffs, they may engage in some absurd rivalry 
animated by I know not what sort or suicidal policy \ but men 
of science wherever they live, to whatever nation they belong, 
have a cause common to humanity at large, which knows no 
provincial boundaries, which is not interfered with by any 
section!! rivalries. To that great common fund of knowledge, 
the basis after all of your civilisation as It is, the basis after all 
of the industrial progress pew propose to make, I think London 
should contrfeute its foil share London takes a well-earned 
tribute from every d is cov er y made throughout the world for the 
advmKguicnt of ciriBsatfon ; from all these some section of 
Union gets the be n efit. Let those who are dwellers lu London 
Mput they have some obligation to the world at large cor- 
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responding to the great, the international position we ocedpy* 
Let us do what we can as a community to further that tavostiga- 
tlon into the secrets of nature, that storming of the citadels of 
natural knowledge in which all civilised men ere, and ought to 
be, co-operators Lot It not be that, while there are great 
centres or scientific teaching in every other great metropolis, 
we have allowed ours for one moment to fall behind in the 
race. 


GENERAL A A TILLO 

f^ENERAL A. A TILLO, Vice-President of the 
^ Russian Geographical Society, who died at St 
Petersburg on January n, was the founder of an exact 
physical geography of Russia, based on correct scientific 
data. He was born in 1839, and received his education 
in the Constantine Military School, from which he was 
promoted officer in 1859 He completed next his educa¬ 
tion by passing through two military academies, artillery 
and General Staff, and worked for two years at Pulkova 
in the Geodetic Department of this last academy In 
the years 1879-82, in his capacity as educator of one of 
the Russian Grand-Dukes, he followed lectures on mathe¬ 
matics in different West European universities, as also 
a full course of Law at the University of Strasburg He 
began geographical work as the heiul of the surveys of 
the Orenburg region, by publishing a catalogue of lati¬ 
tudes and longitudes determined in that region, followed 
by a study of tne distribution of magnetical elements, and 
by a description of the levelling made between the 
Caspian Sea and Lake Aral His next works were “On 
the Byelgorod Magnetic Anomaly,” “On the Present 
Condition of the Science of Terrestrial Magnetism,” and 
“ On the Yearly Amplitudes of Vanations of Level in the 
Lakes of Russia,” “On the Average Altitudes of the 
Comments in Both Hemispheres ” Settling some five- 
and-twenty years ago at St Petersburg, he began to 
work out in a most systematic way the different portions 
of a general physical geography of Russia. The sur¬ 
faces of different parts of the empire having already been 
calculated by Strelbitzky, General Tillo measured first, 
with a very great accuracy, the lengths of the rivers ot 
the Russian Empire, their gradients, and the surfaces of 
their basins, thus correcting many erroneous statements 
of his predecessors Then, he worked for years in col¬ 
lecting all documents relative to the altitudes of European 
Russia, and finally published in 1889 his most remark¬ 
able hypsometric map of European Russia, on a scale of 
40 miles to an inch, followed seven years later by the same 
improved map on a still larger scale (27 miles to an 
inch), in four sheets. This map, by showing the exist¬ 
ence of three great depressions amidst the swelling of 
Middle Russia, completely altered the hitherto current 
conceptions as to tne orography of European Russia. 
His next work was a most elaborate atlas of isobars in 
Russia and Asia Altogether, and it was followed by still 
more elaborate works on the distribution of magnetic 
elements on the surface of the earth, “ Variation tdcu- 
laire et dpbdmdndes du Magndtisme terrestre,” “ Lot de 
la Dutnbutidii du Magndtisme moyen h la Surface 4 * 
Globe/ Atlas des Isanomales et des Variations sdcu- 
laires,” and “Tables fondamentales du Magndtisme 
terrestre,” which won for Tillo a wide European repu¬ 
tation. His smaller contributions to the publications of 
the Russian Geographical Society were countless. He 
was a member of Doth the St Petersburg and the Paris 
Academies of Sciences. His extreme modesty and 
willingness to undertake any amount of calculations to*- 
work out the results of observations made by explorers itt 
Asia, made of him one of the most sympathetic figures 
in the Russian Geographical Society, in which he pre¬ 
sided over the Physical Geography Section A pamphlet 
containing an obituary notice of General Tilla end a Adi 
list of his wo rks , has just been published by this Society^ 
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NOTES. 

Sffc QiouUt Storks has been elected an Associate of the 
PeH# Academy of Sciences. 

Wt leam that the name of Dr William Osier, F.R.S , at 
present superintendent of the Johns Hopkins Hospital at 
Baltimore, Is being mentioned m connection with the vacancy 
in the Chair of Medicine at Edinburgh. 

An extra meeting of the Chemical Society will be held on 
Thursday, March 8, when a lecture, 11 On Recent Researches 
on Nitrification," will be given by Prof W&nngton, F K S 
The chair will be taken at 8.30 p.m 

The Pans Geographical Society has awarded its annual grand 
gold medal to Major Marchand, and silver and bronze medals 
to other members of his expedition 

On the 38th inst Mr Robert H Scott will retire from the 
post of secretary to the Meteorological Council At the end of 
the year 1899 Mr Scott had completed thirty three years of 
service in the Meteorological Office, and for the last twenty five 
years has acted as secretary of the International Meteorological 
Committee, which honorary position, we understand, he will 
continue to hold until the next meeting of that committee 
id September Mr W N Shaw, F R S., Fellow of Emmanuel 
College, Cambridge, and hitherto assistant director of the 
Cavendish laboratory, and lecturer 10 physics In the University 
of Cambridge, has been appointed as successor to Mr Scott 
Mr Shaw has been a member of the Meteorological Council 
since May 1897, and will continue to hold that position in 
addition to that of secretary 

At the annual meeting of the Russian Geographical Society, 
on February 7, the great Constantine medal was awarded to 
A. M Posdydeff for his work, 44 Mongolia, and the Mongols,” 
and other works upon the same country 1 the Count Llltke's 
medal to L K. Artamonoff for geodeticml and geographical 
work m Cancans, Persia, and Abyssinia, the SemenoflTs gold 
medal to E W Brattschneider for his extensive work, In 
English, 44 History of European Botanical Discoveries In 
China *', the great gold medal of the Society to N A. 
Martasa for his collection of the parables of Wordan , and 
the Pijovabky medal to E E Anert for his geological work in 
Manchuria. Three small gold medals were awarded to R. N 
Savdlieff for meteorological work, N N Lei yak in for astro 
Domical calculations, and to V N Iochelson for a comm uni 
cation on the nomads of the tundras of North-east Siberia. 
It is interesting to note that the Semenoff silver medal was 
awarded this year to Madame M A. Lyamina for her works 
popularising the results obtained by the Russian travellers, 
whose splendid foil reports, published in stately quarto volumes, 
remain, as has often been pointed out In these columns, inacces. 
sibte to the general reader Eleven more silver medals and 
five bvotne medals were given to different persons for minor 
works. 

Tbi dea th is announced of Dr. Hermann Schiflier, honorary 
pcoiwor of physics in the University of Jena. 

I'm March exhibition at the Royal Photographic Society will 
be provided by the National Photographic Record Association, 
and will be opened on Wednesday, March 7, by Sir Benjamin 
Stone* M.P. 

Dfc pcofenor of botany at Berlin, has been 

dectnd a correspondent of the Paris Academy of Sciences, in 
the motion of botany* is sneoestioa to the late Baron F. de 
Mi**, 
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Tut meetiog of the Physical Society to morrow (February 
23) promises to be of special interest Prot K. W Wood, of 
the University of Wisconsin, U S A., 11 to describe his recent 
investigations in optics, and will exhibit some of the apparatus 
used in those experiments, together with photographs demon¬ 
strating the evolutions of reflected wave fronts. 

The committee of the Athena.um Club, acting under the rule 
which empowers the annual election of nine persons 41 of dis¬ 
tinguished eminence in science, literature, the arts, or for public 
services," have elected Dr David Gill, C B, F R.S, 
Astronomer Royal at the Cape of Good Hope, a member of 
the Club 

Austrian geology has suffered a severe loss in the death of 
Mr JC, M Paul, chief geologist on the Austrian Geological 
Survey, on February 10, at the age of sixty two While his 
chief work was the investigation of the geological structure of 
the Carpathians and of the environs of Vienna, bis intimate 
knowledge of the geology of Galicia led to his being regarded as- 
one of the leading authorities on the occurrence of petroleum 

The anniversary meeting of the Geological Society was held on 
Friday, Pcbruary 16 The officers were appointed as follows — 
President Mr J J H Teall, b R S , Vice Presidents Prof 
J W Judd, C.B , F R S , Mr Horace W Monckton, Prof H 
(3 Seeley, F R S , and Prof W J Sollas, F R.S , Secretaries * 
Mr K. S Hemes and Prof W W Watts, Foreign Secretary 
Sir John Evans, K.C.B., FR.S , and Treasurer Dr W T 
Blanford, > RS The medals and funds awarded, as already 
announced (p. 279), were presented The President delivered 
his anniversary address, which dealt chiefly with the present 
state of knowledge regarding underground geology in the south¬ 
east of England 

At a special meeting of the Manchester Literary and Philo¬ 
sophical Society, held on February 13, Prof Horace Lamb, 
F.R S , being in the chair, the Wilde Medal for 1900 was pre¬ 
sented to Lord Rayleigh for his numerons and brilliant contn 
butions to mathematical and experimental physics and to 
chemistry A Dalton medal, struck in 1864* was presented to 
Sir Henry Roscoe, F R S , for his remarkable original researches 
in chemistry, and for his distinguished services to scientific edu¬ 
cation The third award, which was to Prof A W, Flux, was 
that of the Wilde premium of fifteen guineas for two much ap¬ 
preciated papers on “ The cost of sea transport in proportion 
to values of cargoes," and 41 The fall in prices during the past 
twenty years." After the presentation of the medals. Lord 
Rayleigh proceeded to deliver the Wilde lecture, for which he 
took as the subject, 41 Flight, Natural and Artificial “ 

We learn from the Elteincta* that the late Prof D E. 
Hughes has bequeathed the sum of 2000/ for the foundation of 
a 14 David Hughes Scholarship" in connection with the Instito 
tion of Electrical Engineers, The text of that portion of the 
will which relates to the bequest u as follows *—1 direct and 
declare that the legacy of two thousand pounds, so bequeathed 
to the said Institution of Electrical Engineers, of which I am 
Past President, shall be invested by them in any manner for the 
time being authorised by law for the Investment of (rust foods, 
for the purpose of found mg in connection with that Institution 
a Scholarship Fund, to be called the David Hughes Scholarship 
Fund. And I direct that the annual income produced by the 
Investments for the time being constituting the fond shall be 
given each year to a student preparing himself for the career of 
an electrical engineer, under conditions similar in all respects tt> 
tboes under which the fund sow known as the Sir Dsvk) 
Salomons Scholarship Fund is administered, but so that if and 
so often as for any reason the Scholarship hereby founded shall 
not be for any given year awarded to any student, the annual 
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income of the Fund for that year shall be Invested in manner 
aforesaid and added to the capital of the David Hughes Scholar 
whip Fund 

Prof H A- Hazrn, a prominent official of the U S. 
Weather Bureau, whose name will be familiar to many readers 
of Nature, was, we regret to learn, thrown from bis bicycle 
on January 22, and died on the following day, from the 
injuries received Referring to his lamented death, the 
National Geographic Xagazine states that he wav born on 
January 12, 1849, m Slrur, India, about one hundred miles 
east of Bombay, and went to America when ten years old He 
graduated from Dartmouth College in 1871, and for some 
yean after was instructor in drawing in the Sheffield Scientific 
School, New Haven, and later was assistant in meteorology and 
physKs under Prof Elms Loomis, He received an appoint¬ 
ment in the U S Weather Bureau in May, 1881, being 
assigned to sjiecul duty on such problems as the investigation of 
the pHychrometer nnd the proper exposures of thermometers, 
the study of thunderstorms, and other important questions At 
a later period Prof Ho/en was assigned to duties of a broader 
aspect including weather forecasting and occasional editorial work 
on the Monthly IP gather Review In addition to his official work In 
the Weather Bureau, Prof Hazen was a frequent contributor to 
meteorological and other scientific journals. He was one of 
the supporters of Scunee during the >cars 1882-1889, and of the 
American Meteorological Journal , 1884-1886 Among hit 
larger publications arc the 11 Reduction of Air Pressure to Sea 
Level * and the 44 Climate of Chicago M 

The address which Dr Morns delivered at the opening of 
the second West Indian Agricultural Conference, of which an 
account 11 given in another part of this issue, was a powerful 
exposition of the aims of the Agricultural Department, and of 
the succeis which had attended its efforts during the first brief 
year of its existence It is gratifying to find that, with regard 
to the question of central factories, Dr Morris gives the great 
weight of his approval to the representations mode by the 
Barbados Agricultural Society in favour of the establishment of 
lactones on the basis of a division of profits between the planters 
and the factory Not the least interesting portion of the address 
is that dealing with agncultural education The education 
which has drawn the Englishman from the soil at home, and 
so divorced him from agncultural pursuits that, even as an emi 
grant, he is only a settler in towns, has been copied in the West 
Indies , and the results, although not so evident perhaps in 
Borlrados, have been identical Dr Morns shows that the 
aim of the Department will be to correct this system, not by 
refusing education to the agncultural masses, or by resincting 
<hdr education to purely agricultural subjects, but by expanding 
the teaching now afforded at elementary schools, so as to em 
brace a Urge amount of valuable agricultural knowledge The 
tilttmate effect of the efforts of the Department in this direction 
must be the creation of a sturdy and Intelligent peasant pro 
prietnry in the colony, most adapted to their requirements , 
whilst the supply of Ubour on the estates will be affected only 
an thejmproved value, not cast, of the labourer 

W*'“ 

Many attempts have been made to construct a compass which 
<1 independent of the permanent and transient sources of error 
to winch a ship's compass is subjected The latest device is the 
Evny patent compass, which is so arranged that it con be placed 
in a position where it is Dot subject to the magnetism of the ship 
—that is to say, it is honied up to nearly the height of the masts, 
where it is supported on the jumper stay To determine 
whether the steering compass of a ship U showing the correct 
magnetic course, the Evoy compass is hoisted up aloft, given 
to settle, and then brought down again, the reading of the 
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steering compass being token at the same time. It ]s obvious, 
however, that in the course of being lowered the overhead com 
pass would come again within the magnetic influences of the ship, 
and thus be liable to hive Its reading disturbed before bring In¬ 
spected by the officer on duty An automatic contrivance is 
therefore provided which locks the compass card as soon as the 
lowering is begun Hence it is possible to check the indications 
of the compass on the bridge, exposed to the perturbing in 
fluencet of the ship’s magnetism, by those given by the Evoy 
compass high up beyond their reach. The instrument, which 
is mounted in such a way as to protect It from the effects of 
vibration and rolling, has been tested for some time on board a 
number of vessels, and has, it is stated, given satisfaction to the 
commanders. 

The recent falls of snow, which have been followed by heavy 
rains and rapid thawing, have led to disastrous floods in several 
parts of England One lesson that Is taught, la that homes 
(usually of the poor) should never be erected on alluvial ground 
In (he Standard of February 17 , we read that the river Avon at 
Bath has been greatly swollen, and In the low lying parts of the 
city people have been driven into the upper rooms, and have 
had to be supplied with food by means of boats. Interesting 
and yet deplorable are the records of the floods in South Devon 
The thawing of snow on Dartmoor, accompanied by twenty four 
hours 1 continuous rain, rapidly swelled the waters of the river 
Da't, and the outflow wm checked by high.spring tides. Con 
sequently (os staled in the same newspaper)frie alluvial meadows 
were soon submerged, the floods being the highest within 
living memory Many hundreds of sheep, horses, pigs, and 
other live stock were washed away by the force of the current 
From one farm on the borders of the Dart no less than 232 
sheep were drowned, and the banks were strewn with dead 
animals, trees, and other dlbns We learn also that at Guild¬ 
ford the ancient town bridge has been completely carried away 
by a big baulk of timber, which was brought down by the 
flooded river Wey, from a neighbouring umber yard 

A Bill for taking the census in Great Britain in 1901 was 
read for the first time m the House of Commons on Monday 
The subject of census-taking and its limitations was brought 
before the Royal Statistical Society at the meeting on Tuesday, 
by Mr J A Baines, who pointed out that the mam interest of 
the census from the statistical standpoint lies, of course, in the 
schedule The attempt to make the census the vehicle of a 
plebiscite on any matter of opinion, whether of temperance, 
volunteering, the empire, or such like, is foredoomed to failure, 
and tends to discredit the rest of the Inquiry Purely personal 
facts, such as sex, age, marriage and birthplace are the most im¬ 
portant questions, and, luckily, the easiest to answer correctly. 
On the other hand, they are those which, in the mass, tend to 
vary more quickly In this country than any others. It Is im 
permtive, therefore, that for praeucal statistical work we should 
have the two first, at least, revised at more frequent intervals 
than ten years, and the Statistical Society has fortunately the Co 
operation of actuaries, sanitary officers, economists, and all social 
investigators In pressing upon the Government the need of either 
a permanent quinquennial Census Act, or, at least, the prescrip 
tion of a quinquennial enumeration in the BUI now under 
consideration. 

Prof E. H Barbour, proieasor of geology in Lhe Uni 
versity of Nebraska, has recently given reasons for believing 
that a rapid decline of geyser activity is taking place m the 
Yellowstone National Park If the present rate of dec line can 
tinaes, It s ee ms possible that within a decade many of the well 
known geysers will have died out Asa result of aq examine 
turn of the geyser area, after an Interval of four yean, Hot 
Barbour gives the following instances among others of the 
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diminution of activity which has occurred The Fountain 
Geyser, which was such a favourite that the Fountain Hotel 
was situated at that spot, Is now wholly extinct, and a very 
Inferior substitute named the Dewey Geyser has taken its place 
The Ctrade Geyser, another iavounte because of the frequency 
of its eruptions (about every fifteen minutes), has dropped to an 
eruption Interval of once every twenty four hours. The Grand 
Geyser, which used to burst out once a day, was only active 
three oc four times the post season The Beehive Geyser, active 
in 1895, is supposed to be wholly extinct Old Faithful seems 
as fine as ever, but the interval of eruption is now about seventy- 
five or eighty minutes instead of once an hour If it Is possible 
to judge fairly of such matters, there seems to be increasing 
activity in the ebullition of the water in that greatest of geysers, 
the Excelsior, which leads to a feeble hope that it may possibly 
be rejuvenated yet once again An apparent increase in the 
activity of the Mud Geyser has also been remarked , but in spite 
of these cases, on the whole it appears that a diBtinct decline of 
activity is taking place 

ThK Meteorological Council have just issued a discussion of 
the diurnal range of run at the seven observatories in conncc 
lion with the Meteorological Office, for the years 1871 -9a The 
tables show, inter aha (1) the total monthly and yearly 
amounts for each hour , (2) the average hourly rainfall for one 
day In each quarter, and for the whole year , and (3) the fre 
quency of its occurrence for each hour, expressed in percent 
ages j and the tables are accompanied by diagrams. England 
is represented by three stations—Falmouth, Stonyhurst and 
ICew , Scotland by two—Glasgow and Aberdeen , and Ireland 
by two—Valencia and Armagh The year, as a whole, does not 
exhibit any well defined distribution of quantity The western 
observatories show that the heaviest rains occur in the early 
morning, and that the least rain falls in the early afternoon, 
while the inland and eastern observatories show that the heaviest 
runs fell in the afternoon The frequency with which run 
falls at the different hours of the day gives more regular results 
than can be obtained from the hourly distribution The general 
conclusion drawn by Dr R II Scott, who has carried out this 
useful investigation, is that everywhere in the British Islands 
the forenoon hours, from about ten o clock, are dner than the 
rest of the day, and that although the temperature has not then 
nearly reached its maximum, invalids would be less likely to 
get wot if they went out in the morning In the neighbourhood 
of London, however, there is very little evidence at any season 
of the year of a maximum frequency of rain 

A description of an aluminium cable used by the Hartford 
Electric Light Company as a three phase line, to convey the 
current over a distance of more than eleven miles, is given in 
the New York Electrical Review This is another case in 
which aluminium has been successfully used as an electrical 
conductor The trial stage is now passed, and aluminium con¬ 
ductors have been proved to stand the test of practical working 
under many different conditions, and for continued periods of 
time The high price of copper is responsible for the increased 
use of afeminium as a substitute for it The difference in 
specific gravities between copper and aluminium is as 1 3.33 
and with a conductivity of 60 per cent that of copper, there is 
an actual difference in weight between an aluminium and 
a copper line of about jo per cent This feet was very notice 
able in putting up the Hartford wire, it being very much more 
readily handled in the stringing An objection has been raised 
to the use of aluminium from the feet that the diameter u 
neeoMarUy Increased. This U true, but In ordinary clrcum 
•tarns an increase of no per cent in the diameter <ef a eon 
doctor is not of great importa n ce, and the objection applies only 
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to conductors that are carried in ducts or conduits where space 
is necemarily limited Official tests have been made under the 
direction of the Hartford Electric Light Company’s experts, and 
the guarantees have been fully equalled, and in some rains 
exceeded The line has worked perfectly from the time the 
generators were started, and has been accepted by the 
company Some of the American plants equipped with 
aluminium wire are carrying much higher voltages than this 
particular line, which was constructed for 20,000 volts. 

A USEFUL paper by Mr H N Dickson, entitled “The 
mean temperature of the surface waters of the sea round the 
British coasts, and its relation to the mean temperature of the 
air,” was recently communicated to the Royal Meteorological 
Society {Quarterly Journal , vol xxv No 112) Hie paper 
was based on observations taken during eighteen years, 1880-97* 
at the instance of the Meteorological Council, with the co¬ 
operation of the Coast Guard and the various Lighthouse 
authorities The observations, which were taken about sun¬ 
rise and 4b p.m , have been carefully sifted by Mr Dickson, and 
the monthly and yearly averages calculated, tabulated, and 
plotted on small charts The extent of the daily range appears 
to depend on local conditions, such as the speed and duration of 
tidal streams, the extent of shallow water, &c The stations on 
the west coast give a daily mean range for the year of 0*7, 
those in the North and Irish Sea* give a daily range of o“*8 
With regard to the yearly distribution of temperature, the 
average at the entrance to the Lnglish Channel is about 54“, on 
the south west of Ireland 5a 0 The mean of 49 0 persists along 
the north coast of Ireland and the west coast of Scotland to 
Stornoway After leaving the Straits of Dover the mean fella 
to 50° off Suffolk and Norfolk, declining to 48" off the coast of 
Northumberland, and 1047° at the Orkneys and Shetland* A 
comparison of the mean annual temperatures of air and sea 
shows that the mean excess of sea over air never exceeds a*, 
a difference of i* 7 is only reached or exceeded off the west 
coast of Ireland, and the south east coast of Fngland On the 
south coast of Ireland, south west of England and the extreme 
north of Scotland, the difference u about i°, in the Irish Sea 
and the east coast of Scotland about o° 5, and on the east coaa 
of England still less One important conclusion drawn by the 
author is that the mere presence of Atlantic water w more 
effective in depressing the summer temperature than m raising 
that of the winter months. Apart from the value of the paper 
as a contribution to climatology, it will be of special import¬ 
ance m investigations connected with questions of fisheries. 

In the Physical Review for December 1899, Mr h. H- 
Loomis describes experiments on the freezing points of solutions* 
conducted with the object of testing the validity of the van ’I 
Hoff constant for dilute aqueous solutions of non electrolytes, 
The method of determining the freezing pointB of dilute- 
solutions is one introduced by the author In 1S93, An d has beers 
used to find the molecular depression* of a Urge number of non¬ 
electrolytes in aqueous solution, and it is found that the van't 
Hoff constant is exactly verified m all cases examined, except 
methyl alcohol, ethyl alcohol and ether The experimental 
value U found to be 1 86. 

A REPORT on units of heat, drawn up by E Warburg for the- 
Naturfoncbcrversammlung in Munich of September last, has 
been reprinted by Johann Ambrosius Barth, of Leipzig The 
report deals with the absolute units, the erg and joule, and 
their relations with practical units, vis. the “calories” In which 
water at o“ and at 15* are taken respectively as standards, and 
the mean water calorie between 0 ° and ioo*, also the temperature 
variations of the specific beat of water, especially in the neigh¬ 
bourhood of its maximum. 
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Prof J Massau, of Ghent, leads uj a lithographed piper 
on the graphic integration of partial differential equation*. It 
is divided into three chapters, dealing aith integration by 
elements, integration equations of the first and second orders 
and of simultaneous linear equations by means of character¬ 
istics, and applications to variable motion of fluids, under 
which latter heading may be included finite wave motion, and 
the formation of bores. A somewhat analogous problem, vU. 
the approximate integration of partial differential equations of 
the first order of the form /+<rf (* 1 y) =Q, subject to the condition 
that f (x, y) is real, finite, single valued, and continuous in an 
assigned region C, and that q 11 also continuous, is treated by 
Dt C Severini in the Rendteonti del R Istitute Lombardo % 
uxii tp, 20, who shows that the integral of the equation can 
be represented to any degree of approximation by means of 
a rational integral polynomial in x and y, 

Stimulaird by the disastrous Constantinople earthquake of 
July io, 1894, the Sslun of Turkey ordered that oliscrvations 
of earthquakes should be regularly made within his empire, and 
the Director of the Meteorological Observatory was fortunate 
enough to secure the assistance of Dr G Agamennone, of 
Home [see Nai u«r, vol lii p 4). During the years 1895 and 
1896, this well known seismologist created an organisation for 
the collection of earthquake records over the whole of the south 
east of Europe and Asia Minor, and the results for 1895 and 
the early part of 2896 were published in monthly bulletins, 
issued by the observatory For reasons, which are unknown, 
Che authorities refused to continue printing these valuable lists, | 
and, on the departure of Dr G Agamennone, the whole organ 
nation was allowed to lapse Fortunately, a copy of the records 

for 1896 was preserved, and has recently been published in 
Gerland’i Btiir&ge %ur Geophysik This valuable paper con 
tains a list of more than 400 earthquakes, as well as detailed 
descriptions of the more important shocks. It is a monument 
of what can be accomplished, even in a semi civilised country, 
by the energy of one man 

Da D G Elliot It continuing his studies in North American 
mammals m the Publications of the Field Columbian Museum , 
the last part with which we have been favoured treating of 
collections from Oklahoma and Indian Territories. A feature 
of Dr Elliot's is the attention bestowed on the habits of animals, 
Che present part describing the nests of the wood rats {Neotoma) 

To the Afemonas <U la Socudad Cunti/Ua " Antonio Abate" 
issued at Mexico, Prof K Manterola contributes a paper on 
longevity m connection with mental work. The author divides 
professions into three groups, according to their influence on 
longevity 1 and it may be satisfactory to scientific workers to 
team that they occupy a high position in the mast favoured 
group. In mental workers the general average of life is stated 
to be above 68 years, and the average of men of science, 
lawyers and historians more than seventy 

Iff the December number of Natural Science, Mr Barrett- 
Hamilton draws an interesting parallel between the occurrence 
of portions of the skin of the M last of the Ground-Sloths" in 
Patagonia, and of similar remains of Lemmings in a Portuguese 
cave. The latter animals are now unknown south of 1st 
58* jo', yet the Portuguese remains present the appearance of 
having belonged to animals recently dead The inference is 
Chat even in comparatively damp climates, the shelter of a cave, 
with ffbundance of dry dtut, is sufficient to preserve some of the 
soft parts of animals for very long periods. 

We have received from the trustees of (be Indian Museum, 
Calcutta,ja newly published "Guide" to the collection of 
fisheftjjMtMlffia in what was formerly the library of the Geo- 
legiqpr Survey Dr A. Akeck is the author of this useful 

KO. 1582, VOL. 61] 


httie pamphlet, which not ooly contains a well written dtftr- 
sertatlon on the structure of fishes in general, as well as a 
classified synopsis of the families, bat has a apodal seorinn on 
the geographical relations of the marine fishes of India, 
Among the exhibits are models of deep-sea fishes j and K may 
be suggested that a similar series would be of great interest 
If added to our own national collection 

In the February issue of the Quart Jeurn Mtcrouop Sot , 
Mr J P Hill, of Sydney, continues the account of his im 
portent researches into the embryology of the marsupials. His 
discovery of the existence of a distinct placenta in the Band! 
coots [Pommeled) will be fresh in the minds of our readers, 
and likewise the inference that the retention of such a structure 
indicates a primitive condition His subsequent investigations 
have led the author to the significant conclusion that the anno- 
genital oigans of the Bandicoots are in a condition which may 
be described as persistently embryonic, and thus much more 
primitive than in any other known marsupial Accordingly, all 
the available evidence points to the view that the marsupials 
originally developed a placenta, which has been aborted 
in the more specialised forms The second part of the present 
communication deals with the foetal membranes of one of the 
Wallabies —To the same journal Mr H M Bernand con* 
tributes a paper on the structure of the retina of the eye in the 
Amphibia, in the course of which he is led to conclude that tbe 
so-called 94 cones, M in place of being important sensor organs, 
are hothlng more than stages in the development of new 11 rods/’ 

In these columns mention has already been made of the 
discovery of a horn of the extinct Aurochs or Ur (1 not the 
Bison) in a peat bog m Lower Pomerania. This remarkable 
specimen Dr Nehring now describes and figures in th t Deutsche 
Landvnrtschaftliche Freest of February 10 In the course of 
this article the author mentions that the Aurochs (of which our 
domestic cattle are the descendants) survived on the Continent 
till 1627, and that examples of its enormous horns, sometimes 
mounted as drinking cups, were preserved in many Inns, 
churches, and castles, especially in South Germany and Alsace- 
Loraine, till a comparatively recent date In 1550 Conrad 
Gesner, for instance, mentions having seen skulls, with the 
horns, of Aurochs at old hostels in Worms and Mayenoe Till 
as recently as the first French Revolution, two Aurochs* hpms 
were preserved in Alsace, the one in the cathedral at Stras 
burg, and the other in the cellars of the episcopal palace at 
Zabern The first measured 64 feet in length, while the ssettod 
held four litres. Since both are now lost, the ncwly-dlscovcfeod 
sub fossil specimen is of priceless value 

It appears from the annual meeting, on January 28, of the 
Russian Institute of Experimental Medicine (Pasteur Institute) 
that its activity is steadily developing The number of Its pro¬ 
vincial branches has been Increased this year by a branch opened 
hi Transbaikalia for the study of rinderpest in East Siberia. 
More than fifty papers, some of which are of great value, have 
have been read at the meetings by Drs. Nenrid, Pavloff, 
Vinogradaki, Semenoff, Lukianoff, VladlmRoff, D sarSg owS h l, 
Schultz, and their pupils. The most important of them was 
perhaps the ‘paper, read by ProC A. M L£vin at the annual 
meeting, on the bacterial origta of scurvy No teas than 80,000 
scurvy patients were registered last year hi the provinces Which 
hod suffered from fiunlne (753,000 for the last eleven yetes) 
The epidemical character of sedrvy became ■well eetabihhed by 
the last few years* observations, and. Prof. Lfivin eventually ob¬ 
tained pore cultures of the bacteria of seurty. They have the 
shape of rods, with rounded tods, hate no dhe and give no 
spores They are similar to diploeocd, and belong bo the group 
of bacteria which are well known as the cause of sftwkea 
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ohoUr* Scarry would thu appear * B aa a chronic form of this 
1st Ur disease." Daring the last year the Institute was also very 
active in preparing malleine and tuberculins (30,000 bottles), 
anti-diphtheria serum (33,000 bottles), anti plague serum (8230 
cubic centimetres), anti-plague lymph (400,000 c.c.), and 
various bacteria-cultures (about 1500). Anti rabic treatment 
was resorted to in 743 cases, and the grand total of all deaths 
amongt this large number of patients was only I per cent 
The Institute has had this year at its disposal a total of 33,0004 
(350,000 roubles). The subscriptions for a monument to Pasteur 
now reach a total of 1400/ 

The present status of rice culture in the United States Is 
reported upon by Dr S A. Knapp In BulUttn No 22 of the 
U S Department of Agriculture (Division of Botany) The 
United States at present produces about half the quantity of 
rice consumed. In the case of other cereals, an enormous 
supply Is exported In the introduction to Dr Knapp's report, 
Mr F V Coville points out that this anomalous condition is due 
to the fact that rice, in addition to its tropical or subtropical 
diameter, is a crop grown chiefly on wet lands, where it has 
hitherto been impossible to use harvesting machinery The 
crop must therefore be cut with a sickle, and American hand 
labour has been thrown into competition with the cheap labour 
of the tropics, a competition that has not* proved profitable to 
the American A new system of nee culture has, however, 
been developed in south western Louisiana, by which, as now 
perfected, the elevated and normally or penodlcally dry praine 
lands are flooded by a system of pumps, canals, and levees, and 
when the rice is about to mature the water Is drained off, leaving 
the land dry enough for the use of reaping machines, shown at 
work in the accompanying illustration Under this system the 
cost uf harvesting, and therefore the total cost of productions 



Ha r ves t i ng Ska la South Waatarn Louisiana. 


have been greatly reduced and the industry has undergone a 
rapid development It was found, however, that a Urge pro 
portion of die (grains were broken by the steam reaping and 
thrashing machines, so the U S Department of Agriculture 
appointed Dr Knapp as an agricultural explorer, with instruc¬ 
tions to visit Japan, investigate the rices of that country, and 
purchase a stock suited tomeet the requirements of the American 
problem, Dr. Knapp returned In the early spring of 1899 
with 10 tons of Kiushu rioe, which was distributed to experi¬ 
menters 4 a south-western Louisiana and elsewhere in the rice 
belt The result of the milling tests are now awaited If the 
high mining quality of the Kiushu rice Is maintained under the 
pew cattural conditions, the last apparent obstacle to the com¬ 
plete succe ss of an American system of rioe cultivation will be 
removed. The action of the Secretary of the Department of 
AgttttWra Id thus making an attempt to improve an Industry 
bfji S efoh t MI c eghaduarion of the condition* of cultivation Is 
<6* of mday riurijar examples of a for seeing policy. 
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Undue the title « The Nature and Work of Plants," Messrs. 
Macmillan and Co. are about to issue a simple introduction to 
botany, by Dr Macdougal It alms at explaining. In a way 
that beginners can easily understand, the purpose of a plant’s 
different organs, the conditions of plant life, and the effect of 
it on other forms of life 

Three characteristic letters from De Morgan to Sylvester, 
written in 1S56, when Sylvester was professor of mathematics 
at the Royal Military Academy, Woolwich, appear in the 
January n amber of the Monts/, with an introductory note by 
Dr G B Halsted. 

A copy of the eleventh Issue of the annual volume on the 
wealth and progress of New South Wales, by Mr T A 
Coghlan, Government statistician, has been received. The 
volume runs Into nearly eleven hundred pages, and is full of 
interesting Information concerning the natural resources, de¬ 
velopment, and present position of the Colony 

The Geological Photographs Committee of the British 
Association have issued a circular announcing that they are pre¬ 
pared to undertake the reproduction, in platinotype prints, or a* 
lantern slides, of a number of the views in their excellent collec 
tion Such a set of pictures would be of great value to lecturers, 
teachers and students, both at schools and at higher educational 
institutions. Curators of museums, alsd, would find In the 
pictorial epitome of British geology which the illustrations 
would furnish, a very appropriate and instructive decoration. 
Prof W W Watts, Mason University College. Birmingham, 
will send particulars of the scheme to any one who wishes to 
have them 

M Wiliing ’9 Press Guide," or 1900, is a useful list of 
British, Colonial, and foreign newspapers and periodicals, 
classified under various heads for convenience of reference In 
the classification according to interests, professions, trades, 
religious denominations, sciences and other subjects, we notice 
one or two curious entries. For instance, the 11 Astronomical 
Observations of the Cambridge University Observatory" and 
11 Astronomical Observations and Researches made at Dunsmk " 
can hardly be designated periodicals. Under the heading of 
Science, we find Sc unco and Art —which has long ceased to 
exist—a journal of a local scientific society, the Report of the 
British Association, and a college magazine, but Nature Is 
omitted, though, we hasten to add, it is included in the alpha 
bedcal list With the exception of thu misleading classi 
ficatlon of scientific publications, the “ Guide" is a well 
arranged book of reference to the newspaper press 

The 41 Catalogue of Nests and Eggs of the Birds of Australia," 
by Mr Alfred J North, Ornithologist to the Australian Museum, 
which was published by the Trustees of the Australian Museum 
in 1889, as No. 12 of their series of Catalogues, Is now out of 
print, and the Trustees have decided to issue a new work in an 
enlarged form by the same author There will be representations 
of about 600 eggs on thirty full sued plates, and arrangements 
are being made to have them hand-coloured for those who desire 
it Some of the nests and breeding haunts of the birds will 
also be shown on foil sized plates, but the greater number will 
be interspersed among the text, where also a large number of 
the birds themselves will be figarad The photographs, from 
which the plates representing the nests are made, have mostly 
been taken by the authqr personally, many of them in sitn, and 
show the actual surroundings of the birds' homes. The black 
and white drawings of the birds are by Mr Neville Cayley, so 
well known for bis life like drawings and paintings of birds. 
The latter press wilt contain descriptions of the birds, their 
nests, eggs and haunts, and an account of their life history The 
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preparation of the plate* is now well advanced The work will 
be issued in parts as fast os the letterpress can be got ready 

Violukic add has already been utilised in calorimetric In 
vestigotiofis in support of the ionic hypothesis, and in the current 
number of the Bereckle another physical constant, the electrical 
conductivity, of this acid now gives rise to some Interesting 
•peculations by Prof. Abegg, as to the changes preceding ion 
formation Starting wuh the experimental work of Gumchard 
on the conductivity, and applying the well known van’t Hoff 
formula, the heat of dissociation :>f violuric acid is determined 
from the temperature coefficient of ns dissociation constant, 
the values being - 3970 calorics between o° and 25 0 C , and 
-3470 between 25” and 35° C This is about ten times the 
usual order of magnitude for acetic acid and most of the other 
weak adds, and henev. leads to the very plausible assumption 
that here, as in other cases, the greater part of the heal of dis¬ 
sociation is absorbed in intramolecular reactions which precede 
the formation of the ions In support of this 11 adduced the high 
value found for the heat of dissociation of hydrofluoric acid 
(- 3550), as compared with the values for the other halogen 
acids. Here the molecules arc known to be HjF,, giving 
first HI 1 molecules, and finally ions Water behaves similarly 

Tub anomalous value obtained for the atomic weight of 
tellurium, when viewed from the standpoint of the Periodic 
Law, has led to numerous experimental researches upon this 
constant The value found has usually been higher than 
MendellefTs generalisation requires, and some observers have 
suggested that ordinary telluriom ma> contain two substances 
The February number of the American Chemical lournal con 
tains a contribution to this subject by Messrs Noms, Fay and 
Edgerlcy, in which, as a preliminary to atomic weight detenu in 
ations, the preparation of pure tellurium was attempted By 
making use of the properties of basic tellurium nitrate, a metal 
was obtained free from silver, gold, bismuth, arsenic, antimony, 
and selenium, a specially delicate method being devised for the 
detection of traces of the lost named The double chloride of 
tellurium and jHitassium was then selected for careful study, 
bong subjected to a series of fractional crystallisations, but no 
want of homogeneity could be detected in this way Further 
attempts are being made upon the dioxide 

The additions to the Zoological Society's Gardena during the 
past week Include a King Vulture (Gypagus pupa) from the 
Rio Purfit, presented by Mr H A. De Lisle , a Weka Rail 
(Ocydromus australis) from New Zealand, a Common Snake 
{Tropidenetus natrix, albino), British, deposited , two Purple 
capped Lories {Lonus dromicella) from the Moluccas, 
purchased 


OUR ASTRONOMICAL COLUMA 

Comet Giacobini (1900 a). —This comet has been observed 
several times since its discovery at the Nice Observatory, but its 
faintness will only permit of Us observation with the largest 
instruments. M Javelle estimates it to be of the 13th magni¬ 
tude. A telegram received from Kiel on February 29 gives the 
following position — 

R.A ah asm. 3s.\ 1900 February 17& 8K a 5m. 

DspL -1* 19' *7"/ Nice Mean Time 

The -comet bat continued its north-westerly movement from 
Eridanus, the above position being nearly between the stars 
I aqd • Ced (Mira), 

New Minok Planet (1899 E Y ) —Recent observations of 
this planet have enabled Herr Otto KnopC of Jena, to revise 
his elements and ephemefis, and begives the new computations 
in the Astronomiuke Nachrukten } Bd. 151, No. 3621. 
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Elements far 1900 Jewry 0*0, Berlin Meem Time, 

M- 19 43 * 4*0 

• * 3 « 5 » 4*4 

0 = 89 55 39-0 

• “* *5 *3 *3 9 

• = 4 » 33 5 

ju - 668" 1835 

log* ~ 0483407 

Ephtmerts for 12A Berlin Mean Time 


1900 

R A 

Dwl 


h m », 

a e 

Feb 23 

4 *2 32 

+ 30 53 5 

27 

25 43 

31 l6 0 

Mar 3 

29 U 

21 38 I 

7 

3 2 58 

32 OO 

IK 

37 0 

22 21 6 

*5 

41 16 

33 42 7 

10 

45 46 

23 3 3 

*3 

50 29 

21 233 

*7 

55 24 

2J 42 5 

3* 

5 0 31 

+ 34 1 I 


Hajuabo College Observatory —In presenting tbe 
fifty fourth annual report of the Harvard College Observatory, 
Prof E C Pickering, the director, supplies evidence of an 
unusually large output of work during the past year With the 
photometer mounted on the east equatorial, over twenty nipe 
thousand measures have been made by Prof O C WenjeU, 
including the photometric measurement of Jupiter's satellites 
while Undergoing eclipse, of the planet Eros, and of variable 
stars of long period The west equatorial has been employed 
for visual examination of variables and comparison stars. Good 
progress has been made with the reduction of the transit obsenra 
lions made by the late Prof Rogers in the years 1879-1883. 

The new 12 inch horizontal meridian photometer has been 
used in place of the old 4 inch instrument, which is now in Peru 
The director has made with this instrument 65,200 photometric 
settings on 120 nights, and after the year's trial the Instrument 
has proved extremely satisfactory in practice, u being found 
that stars as feint as the 13th magnitude can be measured at the 
rate of one a minute, with an error of only about one tenth of a 
magnitude 

Under the Henry Draper Memorial, 744 photographs have 
been obtained with the it inch Draper telescope, and 2395 
with the 8 inch. The examination of the spectra on these plates 
has led to the discovery of 23 new variables, 15 of which showed 
bright line spectra. 

At Arequipa, In Peru, 686 photographs have been obtained 
with the 13 inch Boydon telescope, and 693 with the 34-roch 
Bruce doublet It is hoped that the plates of Saturn taken in 
August 1899 will furnish more accurate data for the orbit of the 
recently discovered ninth satellite 

At the Bh>« Hill Otwervatory tbe work has been practically 
confined to obtaining automatic meteorological records of the 
upper atmosphere by means of kites. The avenge height 
reached by the meteorograph was 9650 feet from the ground 

Prof Pickering makes spedal mention of the serious const 
quences to the work of the Ohservatonr which may ensue, owing 
to the continued fell of interest on the invated capital of the 
institution. 

Interference Method or Measuring Small Dia¬ 
meters —rThe Bulletin of the French Physical Society, No 
contains an account, by M Maurice Hamy, of the applt- 
n of interference*band* to tbe measurement of diameters 
of small celestial bodies. The method, originally suggested by 
FUeau In i8d8, was put to tbe test by Stephan in 1873, and 
has been used by MicbeUon in 1893, who determined the 
diameters of Jupiter’s satellites with a is inch equatorial by 
this means. M Hamy's Improvement consists in substituting 
broad slits, allowing more light to pass than the narrow open 
ings employed in previous experiments. For the solution of 
this problem a suitable formula has been found. The calculated 
diameters of Jupiter’s four principal satellites agree remarkably 
well with the numbers found by Mkhelaon, and M. Haaqrs 
estimated apparent diameter of the plant Vesta# vu. O’rf, is 
exactly the woe found by Barnard by mlcnmtric obsc* vart a n s 
with the lick equatorial 
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ON DESERT SAND-DUNES BORDERING THE 
NILE DELTA.' 

THE distribution of desert and dunes in the neighbourhood 
* of the Nile Delta U remarkable. They form a fringe to 
the desert (where the latter supplies a suitable and), the 
material being piled up in done tracts, or dune massifs, where 




Fig. t — Pyramidal Dune. 

ever its flow is locally checked by ground moisture The water 
seep up through the sandhill, keeping it moist and compact 
nearly to the surface. The ground plan of the dune massif has 

little relation to the wind, which, however, _ 

playing upon the surface, throws it into 
waves. A typical example of the progressive 
development of their form appears to be as 
follows. First, a gently rounded swell, then 
the lea side beaming rather steeper and the 
summit of the swell no longer central, but 
nearer the lee side: the eddy under the lee 
slope gathers strength and begins to undercut 
the bank of sand, causing it to slip, forming 
a straight cliff Thu process continues until 
the eddy has cut back to the summit of the 
growing dune, which u then of nearly equal 
avenge steepness on windward and on lee 
side. The windward side is, however, a 
smooth curve of compact sand, whereas the 
iee side consists of two portions, the upper a 
straight cliff of loose sand, the lower a curved 
surface of tolerably compact sand It la 
common to find ine central portion of a 
dune showing the fully developed, the ends 
the embryonic form Where the eddy cuts 
down to a hard bed, the slipping cliff may 
oonadtute the whole of the lee slope. 

The ratio Length/Height of blown ripples 
of sea shore mod (which the author found 
to be about 181 x) holds equally for ctoert 
sand Where, however, the air h as an up 
ward motion relatively to the surface, the 
ripple* upew to be somewhat steeper, their 
(rant k less regular, their crest more nearly 


that there was no such simple relation of I^ngth/Height as in 
the case of ripples. A line, however, having been marked out 
in the up and down wind direction across twenty three of the 
small dunes, it was found that the average 
ratio Length/Height along the line was 
identical with that of the ripples Wherever 
a depression occurs, the wind is concen 
trated, and the depression tends to in 
crease On the other hand, wherever the 
amplitude Is slightly greater, the eddy is 
stronger, and Increases the amplitude 
The measurements show that in these 
dunes the two proceues proceeded at the 
same rate Although in this sense equal 
and opposite, the two processes combine 
to produce modification of form Thus, 
the sweeping round of the sand from two 
depressions leaves the bare ground on lee 
ward of the intervening part of the ridge 
surrounded by sands of such shape that the 

C it looks like the hoof print of a giant 
orse These are the structures known as 
Fuljes, the origin of which has been much 
diFCuitsed If the wind continue with di 
mimshing supply of sand, the crescentic 
dune called Barchan would remain, the 
windward slope of the Fulj being the lee 
slope of the Barchan Barchans, however, 
are not necessarily, nor usually, formed in 
that marine” 

The author describes the operations of 
the Suez • Canal Company in planting 
C asaarma trees t6 arrest the drift of sand 
which at present finds its way into the 
canal The Casuarttta does not require 
rain, and its roots are capable of drawing moisture from a con 
siderable depth Indifferent as it is to drought, it can endure 
with equal indifference an excess of water at us roots, an 




blowing upon dned Nile 
hi order to see if there were any systematic 


*Abstfao«of a poptr raad baft** tU Royal Geographical Soctty, Nov bo, 
1 ttf/ by Mr. Vaughan Cbrafch, puUUM iatfat G—grmfhk+l frmrnZL 
jiH"1903. Th« UfotttirftpM Of* tnptodacwi from lU GeegnjAkaf Jmmmi 
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important matter In the Government plantations on the west 
of the Delta, when periodical inundation ha. to be reckoned 
with. The Catturina grows rapidly, and at Iemailia has 
attained a height of nearly dsty feet in twenty five yean. The 
foliage ii light and featheiy, waving confueedly and cheating 
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the wind of its force It u anticipated that the lone lines of 
plantation bordering parts of the Sties Canal will check the 
drift of tlie sand from the west causing it to pile up in a rampart 
parallel to the canal The trees should live and grow even when 
nearly buried in sand, being nourished by the water at their roots. 

The largest of the dunes described by the author are those 
bordering the old Pelusuc branch of the Nile eastward of the 
Sues Canal The height of these dunes is reckoned at 300 


The London Technical Education Gautte unoanot that 
botanical gardens have been laid out In Battersea, Raveascourt 
and Victoria parks Good collections of plants, re pr wanting 
various natural orders have been obtained, and the move us 
port ant trees and shrubs in the parks have been labelled Thou 
gardens have been specially provided for the use of teachers and 
students of botany Teachers who desire to obtain tickets 
should apply to the secretary of the Board, 116, St Martin’s 
lane W C giving their names in lull and the name of 
the school where they are teaching 



F 3 A Fulj 

feet and upwardb Once enveloped within the labyrinth of 
sandhills however the dimensions appear to be much greater 
Under a low sun the scenery is especial 1) remarkable The 
startling contrast of light and shadow the absence of detail n 
the smooth surfaces of pure blown sand the steep slopes and 
bold forms together with great clearness of definition and a 
daalh like stillness combine to produce a mountainous 1m 
premon It requires an effort of reason to correct the illusion 
of being surrounded by mountains of three thousand metres 
rather than by hills of three hundred feet 


UNIVERSITY AND LDUCA TIONAL 
INTEL! IGENCE 

Cambridce —Mr Frederic Hamson has been appointed 
Rede Lecturer for the present academical year 

The Chancellor has given official inter) rotations of certain 
statutes respecting which doubts had been raised by the Council 
of the Senate It appears that a Deputy Professor is declared 
competent and bound to perform all the functions of the Pro 
fewor and that it is not possible for the latter to reserve or to 
resume any of his duties during the term for which the Deputy 
is appointed It also appears that the statutes give the 
University no power to forbid Readers or Professors from 
taking private pupils 

The grace for limiting the scope of Part I of the Mathe 
matical Tnpos was rejected by IJI votes to 130 and that for 
abbSttfalag Uw order of merit ana with it the Senior Wrangler 
strip, was rejected by 161 votes to rap A considerable nom 
ber of non resident members of the Senate attended to regmer 
thor votes The other readjustments proposed by the Mathe 
matical Board, chiefly affecting Part il of the Tnpos, were 
carried without a divtoon 


We le&n from Science that the Regents of the University of 
Ckkfornw have adopted the policy of giving the professors of 
the University on* years leave of absence in seven The 
Sabbatical year » widely recognised by American universities 
Sad the opportunity h affords the professors of visiting distant 
Smbta andflcUov* workers Is invaluable The cirntwn could 
jEf introduced with advantage in our own universities and 
colleges. 
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A1 the distribution of the pntei and certificates gamed 
by the students in connection with the City and Guilds 
of London Institute on Thursday last, Sir Douglas Fox, 
addressing the students said that to specialise in study 
too early was a groat mistake The great point was to 
lay the roundati mas Hide and as broad as posdble That 
done the next thing was to property apply what had 
been learned Mr Watney afterwards m ade a statement 
as to the results obtained during the past year and min 
tinned that in one way or another the Clothworkers 
Company had subscribed 85 000/ towards the mam 
tenancc of the institute At the invitation of the Royal 
Commissioners appointed by Parliament to reorganise 
the University of London the executive committee 
have recently accepted the position of a school of the 
University for its Central Technical College 

Thk results cf an u j iry into the development of 
technical education m connection with English Se 
condary School* during the past decade made by the 
National Assoc alwn for the Promotion of Technical 
and Secondary Lducation are given in the current man 
her of the Record It appears from the report that in 
England alone since 1809 8r new public secondary 
schools have been established while 215 existing 
schools have been extended mainly for the purposes of science 
teaching As regards the schools in the latter category the 
extensions to 105 of them have resulted in the addition of *51 
physical and chemical laboratories 77 workshops for manual 
training 76 lecture rooms and 50 class rooms The total ram 
of money involved by these developments is 764 449/ Of this 
sum local authorities have voted an amount of 147 496/, the 
rating and borrowing power* of the Technical Instruction Acts 
being utilised to rai*e 20 707/ and the Residue Grant supplying 
the remainder Taking U hnual and secondary schools together 
as many as 664 schools have been affected by the efforts of 
County and County Borough Councils and other municipal 
authorities and of responsible public committees Of this 
number of technical and secondary schools 385 have been or 
are being established while there are 279 existing schools 
which have been or are being extended or adapted The 
capital expenditure incurred for these purposes now reaches in 
(he aggregate 3 302 221/, of which a sum of v 896 110/ « 
574 per cent has been or is hang supplied by local authorities 
from Imperial Funds or from local rates 


SCIENTIFIC SERIALS 

Bulletin of the American Mathematical Society (December I, 
1899-January a 1900) —(1) The proceedings of the October 
meeting in New York City are summonsed, and abstracts of 
some of the twelve papers read are given by Prof P N Cole — 
Note on the simply transitive primitive groups, by Dr G A. Miller, 
contains some theorems and corollaries which are closely 000 
netted with a paper by the author in the Proceedings of the London 
Mathematical Society (vol xxviu pp 533 544) The same 
writer contributes a short note on the commutators of a given 
group Two theorem* g ven aie every substitution of the alter 
noting group of degree n (« > 4) u a commutator of two lubetitu 
turns ot the same group If the order of a cyclical group is odd, 

it is the commutator sub group of Its holomotph andallttaopM 
tors are commutators ofithis botomorph When this order 1 * 
even, the commutator sub group of the bolomorph inclu de * Wf 
of the operators of this cyclic*! group and all these operators 
are commutators of this bolomorph These results are pawy 
supplementary to those contamedfin pr Miller s paper 00 «* 
commutator groups {Bulletin > vol W ) —Dr Lovett give* ED 
account of Okramare s Calcul de gtioeialuttQft Ftqtefyj* 
foam that thisjs the megnnm opus ot the writer, who Is pMWy 
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the oldest living pupil qF Cauchy It earns up the work done 
by the Professor during the last twenty years. Several short 
abbess, notes and new publication* complete the number 
(a) The number opens with the President 1 ! (Pro! R S. Wood 
ward) address, delivered before the Society, at its with annual 
meeting, December 28, 1899 It is endued 44 The Century’s 
Progr ess in Applied Mathematics.” We learn from the 4 'Notes " 
that the address has been printed in a separate pamphlet (35 
cents each) —The status of unaginaries in pure geometry, by 
Prof. Charlotte Scott, is a paper which was communicated at 
the October meeting Her text is the works of Von Steudt and 
Reye. She remarks that 1 * it is one of the axioms of modern 
mathematics that Von Staudt placed the doctrine of unaginaries 
On a firm geometrical basis , but logical and convincing as his 
treatment Is, when patiently studied In all its detail, it yet seems 
to me hardly practicable as a class room method " ) and then 
she pr o cee ds concisely to examine the writings of the two above- 
named mathematicians, so far as they treat of Imaginaries In pore 
geometry The usual matter follows 

BoUtttino della StUtk Sismifagua Italian*, vol v 1899- 
1900, Nos. 4, 5 —On the present state of Vesuvius (July 3,1899) 
and on the endogenous using of the new lavlc cupola during the 
months of February and March, 1898, by R. V Mattered 
—The central explosion of Etna on July 19, 1899, by S 
Arddiucono — On the activity of the \olcanoes Vesuvius, 
Etna, Volcano, Strom boh and San tori n in the autumn of 1898, 
by R. V Matteucd —The crater of Etna after the explosions 
of July 19 and 25, 1899, by A Mascan. The effects of the ex¬ 
plosions on the terminal cone and the internal condition of the 
crater are described —New type of seismoscoplc clock, by G 
Agamennone —Summary of the scismogTaphy of the earthquake 
oTNovcmber 16, 1894, in Calabria and Sicily, by A. Riccb A 
reprint of a memoir already noticed in Natu rk.—N otices of 
earthquakes recorded in Italy (April 23-July 21, 1898), by 
G, Agamennone and A. Canouu, the most important being the 
earthquakes of Tripolitza (Greece) on June 2-3, Rieti on June 28, 
and Dalmatia on July a, and earthquakes of distant origin on 
April 29, May 8 and June 22 and 29 


SOCIETIES AND ACADEMIES . 

London 

Royal Society, January 18— 41 Further Observations on 
‘Nltragin’ and on the Nature and Functions of the Nodules of 
LegonriDOfUi Plants.’* By Maria Dawson, B Sc. (Loud and 
Wale*), 1851 Exhibition Science Research Scholar Coro 
munlcated by Prof H Marshall Ward, F.R.S 

In the continuation of the author’s work (see Phil Thins 
voL 19a, p. I, 1899) in the Cambridge Botanical Laboratory, 
cases have been observed—# g Phas 4 clus t Dtsmmhum, Acacia 
-i-in which the filaments containing the organism disappear 
from the nodules at a very early age no sharp distinction can 
be drawn between these and the nodules of Pisnm, Lupinut , 
&c», where the filaments abound in much older nodules, but the 
nggestlon arises that the mods of growth depends on special 
temptations of the organism to the conditions in the cells of 
the nodules In each host A marked crystal layer occurs in 
the nodules of some geneva, in others —#g Dumodium , 
P e btni a pe cu liar apple green, nucleus*like cell contents are 
found. Toe organisms are unusually large in Desmid imm % 
Caronjlla, PsarmFca t end tome others 1 and angle rods, isolated 
from pure cultures, of those from Dumodimm were observed 
continuously under high powers in banging drops, and their 
growth traced The X and Y-skaUd HuUnids ansi by du~ 
}imclfy lateral branching if the straight nds After twelve to 
fourte en days these break up into mrter rod lets. Pure cultures 
were made on various media, and the organism was succemfufly 
grown on sUica jelly with nutrient salts. In seven days, at 
I7*C. V colonies of the DumaUmm organism were as much as 
30 ufo diameter The author la employing this method for 
testing the power of the organism to fix nitrogen. 

Comparisons of 44 nltngln” with pore cultures from Pisum 
aoADimi di um show that all grow readily on gelatine or agar 
with additions of extract of pea-stems, asparagin and sugar; 
less rewBlyo* potato. MUk is soteeMed. A thick too* 
font* bn 4 decoctkm of peas. TW organism is aerobic, 
does not ferment sugars, and may pass through a short motile 
Wafa, Othe* becUHologieel characters ait ajso examined, In* 
ibe Jafiaeact qflemparature qn kfoctfon of the root- 
t£ttffte*ee> 
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The author's experiments with reciprocal infections of 
organisms from one genus of Legumlnosse to another, point to 
there being but one species concerned, but this it probably split 
up into several culture races, specialised to the various agricul¬ 
tural and other plants concerned, as In the case of the rust 
fungi, yeasts, ftc. 

Crop-cultures of pees infected with the organism, in sterilised 
soil, ordinary soil, mod, sub soils, &c , gave contradictory re¬ 
sults, In a few cases a small increase was got by the use of 
the organism alone \ but in other cases where nitrates were 
used instead the crop was larger When nitrates as well as 
" nitragln” are added the crop may be even reduced 

The conclusion derived from the various experiments, how 
ever, is that the presence or absence of 11 nitragm" is but one 
factor in a complex problem, and that at the same time must 
be taken into account the complicated physical and biological 
conditions of the soil and atmospheric environments, as well as 
the symbiotic action of the host plants, in the removal of the 
products of metabolism from the field of action of the nodule 
organisms. 

Chemical Society, February 1 —Prof Thorpe, President, 
in the chair —The following papers were read —The chlorine 
derivatives of pyndme Part v Constitution of citrarimc acid 
Formation of ad dichloropyridine and of aa'-duodoiionicotlnic 
acid, by W J Sell and F W Dootson —The formation of 
heterocyclic compounds, by S Ruhemann and H E Stapleton 
Benzamidine and ethyl phenylpropiolate react with formation of 

an intermediate product, which then con 

denses, yielding 

CHFh C- 

benxalphenylglyoxalidone, I ^CPh 

CO NH^ 

CPh CH CO 

and diphenylpynmidone, | | 

N CPh-NH 

Urea, thiourea and guanidine condense with ethyl phenylpro¬ 

piolate yielding substituted hydanloins. —The space configura¬ 
tion of quadrivalent sulphur derivatives. Methylethyltbetme 
dextrocam phorsul phonate and dextro a-bromocamphorsulphon- 
ate, by W J Pope and S J Peachey The authors have 
prepared thetme salts of the constitutions 

C a H fl \«/CH i .COOH 

C 1 oH ll OSO i / b \CH a 

- c»„.,B,&S:><cnr C00 " 

containing optically active acid radicles, and show that the basic 
thetine radicle is not optically active They conclude that in a 
thetioe the sulphur atom and the four atoms directly attached to 
it lie In one plane.—Nitrocamphane, by M O Forster The 
author has prepared nitrocamphane and pseudomtrocamphone, 
to which he assigns the constitutions 

/CII* /CH, 

/ I and C.1I.Z | 

IHNO. N(OH) O 

Nitrocamphane is prepared by reducing bromonitrocamphone, 
and yields pseudonkrocamphane when its potash solution is 
acidified.—The absorption spectra of ammonia, ftc., by W N 
Hartley and J J Dobbte —Isoamanne, by F R Japp and 
T Moir The Isoamarine of Feist and Arnstein obtained by 
neating s dibencoyl r-diphenylethylenedtamine in hydrogen 
chloride gu is identical with Snipe and Brooke’s isoamanne — 
On the ooodemotion of formaldehyde with ethyl malonate and 
00 the synthesis of pmtamethylenetricarboxylic acid, by J F 
Bottovwy and W ft Perkin, junr In addition to the sub- 
stances previously described as resulting from the condensation 
of formaldehyde with ethyl malonate, It is shown that ethyl 
neatanehesacarboxvlate. 

(CO t Et)^CH CHg.QCOgEt) r CH t .CH(CO f Et)gi 
may also be formed 
paaetetracarboxylk; 
by hydrochloric add 
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and titrate the nitrite with permanganate in add solution —On 
the action of aluminium chloride on camphoric anhydride, ill, 
by F II Lees and W H Perkin, junr 
Linnean Society, February 1 —Dr. A GUnther, FR,S, 
President, in the chair —The President announced that on the 
occasion of the furthcoming International Exhibition in Paris, 
an International Congress of Botany will be held there 
from October 1-10, both dates inclusive —Mr George 

Maasee exhibited lantern slides in illustration of his paper on 
the origin of the Basldiomycetes, the substance of which had 
been communicated at the last meeting, and recapitulated the 
conclusions at which he had arrived —Mr Cecil R P 
Andrews exhibited two non British grasses which he had 
found last year id the Channel Islands —FkaMris miner. Rets., 
from sandy shores and fields in Guernsey and Alderney, and 
Mtlium scabntm* Merl , from the cliffs of Guernsey —Mr J 
E Hailing exhibited a specimen in the flesh of tne Rufous 
TJnamu iRhynchetus nifcsctHs) which had been shot near 
Petersfield, Hants, on January 29, and gave some account of 
the experiments which had been made to acclimatise this 
South American gamebird since its first introduction by Mr 
John Bateman at Bright I togsea, Fssex No difficulty had been 
experienced in regard to climate or food, but inasmuch as these 
birds do not perch in trees like pheasants, but roost on the 
ground, they are more liable to destruction by foxes, a circum 
stance which has materially affected their increase —A report 
was read on the zoological results of an expedition to Ml 
Ronuma in British Guiana undertaken by Messrs, b V 
McConnell and J j Quclch in 1S9S , communicated to the 
Society by Prof Lankester, F R S , on behalf of the members 
of the British Museum staff who had prepared 11 A previous 
journey, occupying sixty days, had oeen made by the same 
travellers in 1894, their route then being by the rivers Essequilio 
and Rupanuni The route selected in 1898, by the Maxarum 
river, to the balls of Macrobah, occupied forty days only, 
twenty of which were spent in boats. With the exception of 
the last twenty miles, the entire journey lay through thick forest 
Mt Rorainm (8700 feet) was found to have a sloping base clothed 
with dense vegetation, surmounted by a rectangular mass fifty 
four square miles in area with perpendicular walls aooo feet in 
height On the south west, part of the wall has slipped, and 
lies diagonally across the face of the upper portion of the 
mountain By following the ledge so formed, the summit can 
be reached without serious difficulty Amongst the Mammalia 
collected, a new mouse, described by Mr De Winton as 
Rhtpidamys Maaonncih (resembling R mtcrotts from Columbia, 
but darker in colour and with larger ears) was found near the 
summit Amongst birds a new Zonatmkia , allied to Z pilcala , 
which is found throughout the greater part of Central and 
South America, is described by Dr Bowdler Sharpe Mr G 
A. Boulengcr furnishes descriptions of some new reptiles 
[Ncusticurus rudts and Pnonadactylus Uucost ictus) and 
Batrachians (Ortophryuclla Mtccmntlh, Itylodts mar mo rat a, 
and Otophryne radusta). the last named being assigned to a 
new genus Amongst Crustacea, of which a number were col 
lected in the Upper Mazanim river at an altitude of 2500 feet, 
Dr De Man detected a new species of Palatmsm , which he has 
named after Mr Quelch Tne collection of Myriopoda was 
found to contain new species of OdantaptfUs and Enyurns, of 
which descriptions are given by Mr Pocock, who had already 
described two new spiders [Ann. At N H ser 6, xvi p 140) 
collected on this expedition Two scorpions [Broteockactus 
graMcswsMnd B paras us) are likewise characterised as new A 
new Hemipteron [Acrocarts pemrmata) and a new beetle 
[Exagontus denticoUis) are described respectively by Mr Kirby 
and Mr C O Waterhouse, the latter insect being referred to a 
new gemxa^ 

Zoological Society, February 6.—Mr Howard Saunders, 
Vke*President, In the chair —The Secretary called attention to 
the breeding of a pair of black headed buntings (Embtnca mclano- 
ctpkala) in the western aviary, about the middle of the month — 
Mr Oldfield Thomas exhibited and made' remarks on some 
moontft heads of antelopes obtained on the Upper Nile by 
Captain H G. Majendie* Amongst these were specimens of 
Cabut mtrim, €* Uutati r, Damahscut /raw/, and Gaulla 
rujS/raw —Mr Gi R H. Barrett Hamilton exhibited skins of 

« continental ana British dormice, which be characterised as 
[net, and proposed the subspecific name of mmgiiea for the 
tsh farm.—Mr. Barrett Hamilton also exhibited skins of the 
variable hare (£^*tr Hmidds, Linn ) from Scotland and Ireland, 
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of paloarctlc variable hares, describing as sub 
under the name of Lapus timsdus aims, the representative farm 
of the island of Yero.—Mr R. Trimen, F R.S , communicated 
a paper by Lieut 'Colonel J. Malcolm Fawcett, entitled ** Notes 
on the Transformations of some South African Lepidoptera.” 
This memoir was accompanied by a series of cartful and 
characteristic coloured drawings from life of lame and pops 
collected by Ihe author during a residence in Natal, chiefly at 
Ladysmith and Mantcburg The early stages of seventeen 
Rhopalocera and thirty one Heterocera were described and 
figured Nearly all of these appeared to have been previously 
unpublished, and in the few instances where previous publication 
had occurred, the illustrations had been inexact or insufficient 
In several species, not only the variations of the full-grown 
larvae, but the changes exhibited at successive moults were well 
shown, especially in the Natahan species of Papilta Among 
the Heterocera was specially noticeable the striking senes of 
Satumlid larvae, and still more the huge and extraordinary 
caterpillar of I*opk4itethus dumoUnn, one of the largest of the 
Smennthine hawk moths, which, in addition to the usual caudal 
horn, bears many strong branched spines distributed over nearly 
the whole of the body Colonel Fawcett's descriptions and 
drawings were accompanied by notes of value on the distribution, 
food plants, Ac , of the species concerned Mr Tnmen expressed 
his deep regret (which he felt the Fellows of the Society would 
share) that the talented writer of this memoir, who had re|otned 
hia regiment in Natal, was among those officers who were known 
to have been severely wounded during the siege of Ladysmith — 
Mr L A, Borrmdaile read a paper on a small collection of 
decapod crustaceans from freshwater* in North Borneo The 
specimens were referred to four species, of which one was a 
prawn and three were crabs Of the latter one was considered 
to be new, and was described under the name of Patamas* 
kadamasanum —Mr Oldfield Thomas read a paper on the 
mammals obtained in South western Arabia by Messrs Percival 
and Dodson during the autumn of last year Twenty eight 
species were enumerated, and the collectors field notes upon 
them were given —A communication was read from Dr R W 
Shufeldt on the feigning of death in fishes, based principally on 
observations made on specimens of Pseudoprtaeantkus alius and 
EptrtepAclus inventus m the Aquarium of tne United States Fish 
Commission at Washington —A communication was read from 
Dr A. G Butler containing a revision of the butterflies of the 
genus Ziura (Fam LycacnuUu) in the collection of the British 
Museum According to the author’s views the genus Zisara, 
so far as was at present known, comprised sixteen species 
These were enumerated and their specific differences were 
pointed out 

Entomological Society, February 7 —Mr G H Verral), 
President, in the chair —The President announced that he had 
appointed Dr 1 A Chapman, Mr W L. Distant, and Mr 
C. O Waterhouse as Vice Presidents —Mr O E Jansanex 
hibited examples of Adkias langivtdtns, Walk , a lemarkable 
fly from New Guinea, in which the eyes are set at the end of 
very long stalk like processes The specimens showed great 
variation in the length of the eye stalks, which In the most fully 
developed males considerably exceeded the length of the wings. 
—Mr J W Tutt exhibited a series of specimens of Epmda 
lutuUnt 'a, including several remarkable variations.—Mr. Cham 
plon exhibited a large number of Coleoptera collected in Switter 
land He called attention to the great variation in colour of one 
or two common species of the Chryeomelid genus Oriua, and 
said be believed that the forms known as O Scbrank, 

0 spuiosisstma. Scop., and under other names, all belonged to 
ode extremely variable species.—Prof T Hadron Beare showed 
specimens of Dmadtrus mints tus, Fab., obtained from a bamboo- 
basket In his bouse at Richmond.—Mr H. Dontsthotpe ex 
hibited a lor va^case of Clythra quadripKnitaia taken from a nest 
of the red wood ant— Formica tufa. He commented upon the 
unsatisfactory state of our knowledge aa to the food habits of the 
larvae of Clytkr*, and said he believed the lame fled upon the 
eggs of the ant —Mr Gahan me n tio n ed, In connection with the 
genu Clytkrm, that these beetle* pome— a strkiulallng organ on 
the mesb-notom, not along the middle ns in Longfcoros and 
MegaJopide, but towards the lateral edges, and conritriy of 
two widely separated striated areasover which the edge erfthe 
prondtum moves. The stridulatiog areas were present* be mid, 
in nearly ell the genera of Cfytbridw, end might aftttOlfc be 
regarded as a characteristic of the family The fact that these 
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bfitk* stndulaie wu apparently known to Darwin, who, In the 
Jl Dssconf of Man/' erroneously atatad that the ttridnlating area 
wu situated on the pygidtura. 

Dublin 

Royal Irlab Academy, February 12.— Dr Beniamin 
Williamson, F R.S , Vice President, in the chair.—Prof Cnarie* 
J. Jdy read a paper on the place of the AusdihnungsUkr* In 
the general associative algebra of the Quaternion type He 
pointed out that the cardinal distinction between quaternions 
and other systems of space analysis ilea in the thoroughly 
associative and distributive character of the former He showed 
that a Gramnann system applicable to a spice of n dimensions 
is equivalent to a very restricted use of the associative algebra 
of w+i units obeying the laws i/a - I, and + In 

ikct, a progressive product is simply the part of highest order 
In the units In a complete product in the associative algebra. 
Regressive products are formed by the simple artifice of 
dividing “products" of order * + i by the product of all the 
units, and tnefc starting afresh The point symbol may be con 
sldered to be introduced by the artifice of leaving the origin 
arbitrary exactly as Hamilton has done, but somewhere in the 
fourth dimension when dealing with Euclidian space.—Prof 
Grenville A J Cole read a paper on metamorpnic rocks in 
eastern Tyrone and southern Donegal The gneissic axis north 
of Pomeroy is shown in this paper to be Invaded by granite of 
the Slieve Gal Hon type, and the metamorphism of the central 
region thus occurred, in all probability, pnor to the Cale 
donian " earth movements The gneiss itself, however, rarely 
shows the effects of pressure, and its structures seem due to the 
invasion of basic schists by an aplitic granite at some early 
period. Direct comparison is made between its structures and 
those that are clearly due to the invasion of the Slieve Gallion 
granite into schists at Fir Mountain. The large area west of 
Pettigo in South Donegal similarly shows a foliated granite (the 
archman gneiss), which owes most of its foliation to the inclusion 
and streaking out of misses of pre existing amphibolite 
Bands of micaceous rock are formed from the partial absorption 
and metamorphism of garnet pyroxenues and garnet amphi 
boiites. The latter rocks may have been sedimentary, and are 
now found as great “eyes" and lenticles, round which the mire 
white gneiss flows, and into which it sends off veins. The 
boundary between the Dalradian schists and the gneiss is tuffi 
dently obscure in this area for it to be possible that the amphi 
bolites were originally the lower members of the Dalradun 
series. At any rate, they represent a floor on which the Dal 
radians were laid down The gneiss is in no sense the funds 
mental rock 2 it is, however, traversed by later granite veins, 
which belong probably to the Caledonian intrusions. As in 
some French districts, the mctamorphlc area of South Donegal 
shows the effects of igneous Intrusion and contact metamor 
phlsm on a regional scale, and dynamic metamorphism has 
played but a minor part in determining its structures. 

Paris. 

Academy of Science*, February la — M Maurice L£vy in 
the chair —The President announce^ to the Academy the loss 
it had sustained fay the death of M Emile Blanchard, member 
of the Section of Anatomy and Zoology —Researches m the 
uric acid series, by M BertheloL Determination of the heats 
of combustion and formation of methyl purine, hypoxan thine, 
8 oxypunn, and 7 methylhypoxanthine.—On the dispersion of 
the radium rays in a magnetic field, by M Henn BecquereL A 
continuation of work previously published upon the rame sub 
jeet The experiments were carried out in a uniform magnetic 
field, of intensity H, and the radius of curvature, p, of the path 
of the ray measured, Hp being constant The lower limit of 
Hp was measured when screens of various substances (paper, 
aluminium, mica, glass, platinum, Ac.) were interposed. Some 
of the phenomena observed are not capable of explanation by 
any simple hypothesis.—The synthesis of aunphoUc acid by 
means of camphoric add, by MM. A. Haller and G Blanc. 
The steps of the synthesis are as follows camphor is oxidised 
to camphoric add, and this reduced with sodium amalgam to 
eemphoude. This, by treatment with hydro bromic acid and 
subsedUent reduction, yields camphollc add.—M. Schwendener 
-was elected a correspondent for the Section of Botany, in the 
place of the late Baron de Mtlller.—Rapid variations of radial 
vdodty of the star 1-Orion, by M. H Deslandres. Eleven 
pbotognphsof the spectrum of B»Orion is taken betweefl December 

189^ and January as, 1900, showed that this star 
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periodic variations in its radial velocity, the period being about 
1*93 days.—The dynamical laws of cyclones, by M» Admiral 
Fournier The author deduces an expression correlating the 
barometric premures at two points, and the corresponding dis¬ 
tances from the centre of the cyclone, which will be of practical 
service in navigation.—On the tangeut circles to four isotropic 
planes; and on surfaces of double circular generation, by M* 
Eugene CasseraL—On harmonic equations and isothermal 
surfaces, by M A Thyhaut —On (inharmonic algebraic equa¬ 
tions, by M Autonne*—Plausible value of a variable magnitude, 
by M Estienne —On two problems In probability, by M. 
Andrade A rectification of a note previously publuhed —On 
the method of Neumann and Dlnchlet’s problem, by M 
W Stekloff —On the zeros of real integrals of linear 
equations of the third order, by M Davidoglou —On 
the constitution of white light, by M E Guvalto A reply 
to the criticism of M. Gouy —On some consequences of the 
prism formuhe, by M A. de Gramont*—A new source of light 
for spectrometry of preddon, by MM Ch. Fabry and A Perot 
An arc is formed between two metallic poles, one of which is 
kept in rapid oscillation, the whole apparatus being in vacuo 
The troubles incident to the production of a continuous arc in a 
vacuum are overcome by the device of keeping one pole In 
oscillation —A comparison of various patterns of the Wchndt 
contact breaker, by M Alfred Turpam From the point of 
view of duration and economy, the form with holes suggested 
by Caldwell is preferable to the form with platinum wire For 
usefulness and rapidity either pattern of Wehnelt Interrupter is 
better than the Foucault contact breaker —On thermomagnetic 
currents, by M G Moreau. The author regards his experi¬ 
ments as proving that the Hall phenomenon is due to a deform 
ation of the plate under the influence of the magnetic field — 
Complete synthesis of the phorone of camphoric acid, by M L. 
Bouveault From adipic acid a methylcyclopcntanone Is pre 
pared, and this, condensed with acetone, gives the phorone of 
camphoric acid —On the composition of essence of sandal wood 
from the East Indies, by M M Guerbet Two isomeric hydro¬ 
carbons were isolated, each of the composition CigH*, *a»d 
distinguished as a- and 3-santalene A mixture of alcohols 
ChH m O, an aldehyde, santalal, and two acids were also 
obtained, farther investigations on which will be proceeded 
with —Transformation of nitrobenzene Into aniline by an organic 
reducing ferment, by MM E Abelous and E Gerard The 
ferment present in the kidney of the hone, which in previous 
papers has been shown to be capable of reducing nitrates to 
mtntes, is now found to reduce nitrobenzene to aniline — 
Researches on the digestion of the reserves in seeds in the course 
of germination, and their assimilation by the young plant, by M 
Mail Seeds containing oil are capable of transforming the 
group CH* into an alcoholic group CH(OH) by taking up oxygen 
from the air —New researches on the evolution o? the mon 
xtnllids, by M A Mafequin.—On a form of optically negative 
anhydrous silica, by M A Lacroix The mineral described 
consists of anhydrous silica containing a little opal, and is found 
tn widely differing strata. Its density is about **5 , it is biaxial 
and optically negative. It is clearly differentiated from qnart- 
nne, lutcate and chalcedony, and it is proposed to name it 
pseudo chalcedonite.—On some granitic rocks of Cape Maraa, 
by MM L. Du pare and F Pearce —Examination of a meteorite 
which fell at Bterblfe, near Borgo, in Finland, on March is, 
1899, by M Stanislas Meunler —Specific heats of some organic 
substances, by M C. Fleury The specific heats of cellulose, 
wool and leather are given 

Amsterdam 

Royal Academy of Sciences, December 30, 1899.— 
Prof Stokvis in the chair —Report by Prof Martin and Prof. 
Behrens on the paper, presented by Dr H van Cappelle, 
entitled n New observations on the Dutch dilmum, especially 
with a view to mapping out this formation (II ) " The con¬ 
clusion arrived at, viz. to insert this paper in the Transactions 
of the Academy, was approved of —Prof Kluyvcr made a 
communication, entitled 11 Borers summation fornmlft for 
divergent aeries. 0 In this paper the author discusses a slight 
modification of these formuhe, which were suggested by Mr 
Boiel in bii “Mlmotre sur les senes divergentes,"(^** di 
r&ak norm ,t 16, p 77 * footnote) —Prof Van der Waals pre 
•ented*communlcatloQ,-by Mr J. D Van der Waals, jun , entitled 
” The entropy of radiation. 0 The principle of entropy has had 
to be Constantly extended Originally, entropy was attributed 
to conditions of equilibrium only In accordance uith the 
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theorem that a system, whfeh approaches a uw condition of 
equilibrium by a son-convertible preca st and might do so in 
various ways, compatible with the given combinations, changes 
Ju conditions in such a way that the entropy constantly lucres ass, 
it has become necessary to attribute entropy to conditions of 
non equilibrium as wefL If this theorem is to bold good 
generally, entropy has also to be attributed to radiation. In 
nis H theorem Boltzmann has given a formula for the entropy 
in the case of material molecules that are not in a condition of 
maximum entropy and consequently not in equilibrium. The 
author is endeavouring to fina a similar formula for radiation 
He coonders the action of an electrical force upon electrical 
vibrators as an analogue of the collisions of material molecules. 
—Prof, W Kapteyn presented a supplement to the communi¬ 
cation made at the meeting of November 35, 1899, entitled 
" On certain special cases of Mooge's differential equation." 
—Prof Winkler presented a papeT, by Mr P. H Eykman, 
entitled 11 A new graphical system of crankdogy ” Instead of 
the absolute measurements or the skull, Schmidt employs the 
relative ones, which he obtains by multiplying the absolute ones 

** KbW by which their sum becomes constant — 30a 

Geometrically, the triple system of ordinates is thereby 
changed into a double one, in tne shape of an equilateral triangle. 
All three measures are equal in it, and this method is adapted 
for a rough survey of a large group of skulls Alsatian skulls, 
published by Dr Blind (537 in number), drawn in the system, 
serves as an example.—Prof. Bakhuis Roozeboom presented a 
paper, by Dr Ernst Cohen, entitled "On the theory of the 
transition elements of the third kind (I ) "—Prof Moil presented 
a paper, by Miss Tine Tammes, entitled 11 Pomum in pomo " 
WrtMe a Urge apple, presented by Prof C A J A Oudemans, 
there'is another smaller apple, which is entirely disconnected 
from'the surrounding one. The entire texture of the inner 
apple tt filled up with a mycelium, while the fongus in the outer 
004 b altcwether lacking The presence of the fungus in the 
inferior of the original, normal apple is the cause of the 
nrdmdQOiity —Prof Franchlmont presented two papers, by Dr. 
P Van Rom burgh, of Buitenzorg, entitled (s)“ On the nitration of 
dimethyl aniline in a solution ofstroog sulphuric add ”j ( 3 ) "On 
the formation of indigo from Indigoferas and from Marsdenla 
tiotforia. 1 '—Prof KamerUngh On net presented a paper, by 
Mr E. van Everdingen, jun , on Hall's effect and the increase 
of magnet leal resistance in bismuth at very low temperatures (I.) 
(continuation) —Prof Von der Waali presented a paper, by 
Dr P Zeeman, entitled 1 * Observations concerning an asym 
n|ftpoal change in the spectral lines of iron radiating in a mag¬ 
netic tic)d. M The observations were made at the request of Prof 
VolgV of Gottingen, who* deduced from theory that in weak 
***** fields a triplet tends to become asymmetrical, having 
the mdse Intense component on the less refrangible side, the 
component on the violet nde being at the same time at a greater 
dlmboe from the original line than the second outer component 
Measurements made oq negatives proved the existence of 
asymmetries, which in many cases were in accordance with 
theory A few exceptions to theory were, however, noticed. 
All the above papers will be inserted in the Academy's 
Pr*C44dingi 
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JAMES DWIGHT DANA. 

JJk yjfl of /amts Dwight 0 ana, Scientific Exfiorer^ 
Mineralogist^ Geologist Zoologist* Professor in Yale 
University By Daniel C Gilman, President of the 1 
jTohn Hopkins University With illustrationi Pp 
40$. (New York and London Harper and Brothers, 
1899 *) 

S HORTLY after the death of Dana in 1895, a very 
admirable sketch of the scientific career of his 
father, from the pen of Prof E Salisbury Dana, appeared 
in the pages of the American Journal of Science, but 
the numerous friends and admirers of the distinguished 
man—who for many years was justly regarded as the 
foremost representative of science in the United States— 
will welcome the fuller memoir now given to the world by 
his old pupil and friend, President Gilman 
There appears to be some difference of opinion as to 
whether the members of the Dana family were descended 
from an Italian or a French stock, but there is little doubt 
that there were Danas settled in England early in the 
seventeenth century, and that the ancestor of the 
American branch was one Richard Dana, who about 
1640 emigrated to Cambridge, Massachusetts. Many 
bearers of the name have attained distinction as divines, 
lawyers, or literary men , but the father of the great 
naturalist was engaged in business in the little town of 
Utica, New \ork, and it was only the strong bent 
towards the study of science, which young James Dwight 
Dana so early betrayed, that led to his abandonment of 
commercial pursuits, and his devotion to those studies 
in which he afterwards attained so much distinction 


In the education of Dana we have a striking illustra¬ 
tion of the great results that may follow from the efforts 
of a teacher possessed of enthusiasm and originality— 
even when he himself may not be distinguished as a 
scientific discoverer Dana’s capacity for scientific work 
would seem to have been detected and encouraged by a 
Mr. Fay Egerton, a teacher in the Utica High School 
We are told that 


41 Hr, Egerton gave lectures m a moderately-furnished 
laboratory 1 ’ (this was in the year 1837, in a little back- 
woods settlement of only five or six thousand inhabi¬ 
tants r ) “successively in chemistry, botany, mineralogy 
and geology, to classes of the older students, who in 
turn were required, after a study of the topic, to give 
bade the lecture with its experiments to the teacher and 
their fellows of the class He was an enthusiast in his 
own line of study and instruction Besides his lectures 
in the lecture-room, he scoured the country round either 
with or without hts pupils, showing them where to go 
in pursuit of whatever was instructive or cunoqs, assisted 
them in tbfe naming and care of their specimens, and 
inspired them with new seal for natural science. During 
the km f lunntr vacations be made long excursions 
tMh ufrfedomn or mot, of hn class to different parti 
the State or to neighbouring ones, visiting localities 
Jjat abounded is particular rock, or minerals, and bring 
gfeeuto'■teres for their o*ro o* the school collection. 
I eacUMons were made almost wholly on foot, a 
»horn sad waggon accompanying the party to carry 
;sewjr werdMhe end relieve the aft .burdened 
* ee&hgl vote by tmtk of them, uotH such time 
ftwSed *.suitable place for tblpment/ 
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Every teacher of elementary science in this country 
may well find encouragement in reading this description 
of the labours of Fay Egerton. Who can say that 
among the bnght-fheed boys watching the experiments 
or eagerly scanning the specimens shown to them a 
future Dana may not be present ? 

It affords a curious comment on the methods of edu¬ 
cation in this country if we remember that at the very 
time when Fay Egerton was labouring m a little back 
settlement of New York to develop the scientific tastes of 
his pupils, Charles Darwin and his elder brother were 
being publicly reprimanded in the Shrewsbury Grammar 
School for wasting their time in setting up a laboratory in 
which to carry on their experiments I 

In 1830, when only seventeen years of age, Dana left 
Utica and entered Yale College, New Haven, Connecticut, 
where he came under the influence of Prof Benjamin 
Silliman, whose daughter he subsequently married. After 
taking hn degree in 1833, he became an instructor of 
midshipmen in the U S Navy, and sailed in the war¬ 
ship Delaware to the Mediterranean, visiting the coasts 
of France, Italy, Greece and Asia Minor. It was during 
this voyage that he wrote his first papier, an account of a 
visit to Vesuvius, which was published in the American 
Journal of Science 

Returning to the United States, a period of suspense, 
but not of inaction, followed While seeking for a 
scientific post, and acting as honorary assistant to Prof 
Silliman, he prepared the first edition of his “Treatise on 
Mineralogy,” a work which, being continually impro\ed 
and enlarged in the five successive editions that have 
appeared in the last sixty years, will always remain a 
monument of Dana's great attainments and vast industry 

In 1838 Dana was appointed one of the naturalists 
to the celebrated exploring expedition under Commodore 
Wilkes. It is interesting to notice how curiously the 
careers of Dana and of Asa Gray, the botanist, were in¬ 
fluenced by their mutual fnendship Asa Gray succeeded 
Fay Egerton as teacher of science in the Utica High 
School, though it does not appear that Dana was ever 
one of his pupils. When the United States Government 
determined to send out an exploring expedition, however, 
Gray accepted the post of naturalist, and it was by his per¬ 
suasion that Dana was induced to do the same But at the 
last moment Gray withdrew, while Dana, as is well known, 
accompanied the expedition throughout the whole cruise. 
Gray and Dana were lifelong friends, and among the 
most interesting letters in the volume before us is the 
correspondence that passed between them, especially that 
portion of it relating to the doctrine of evolution. 

The United States exploring expedition consisted of 
five vessels, and between the years 1838 and 1843 it 
circumnavigated the globe, visiting the islands of the 
Atlantic and passing through the Straits of Magellan 
to the west coast of South America , thence through the 
Paumotu, Tahiti and Samoan groups to Australia, 
whehce a portion of the expedition proceeded south, and 
discovered land In the Antarctic Ocean. While at 
Sydney, Dana first" heard of the theory which Darwin 
htat shortly before propounded to account for the origin 
/ ttoUs and barrier-reefk, and during the remainder of 
the voyage, which led him by way of New Zealand to 
the fHt Islands, the Sandwich Islands, the KiagsmUl 
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group, and the Carolines, Dana lost no opportunity of 
testing the theory by application of it to the various 
islands visited by the expedition. As is well known, 
Dana, while differing from Darwin on some minor 
questions, fully accepted the coral-reef theory of the 
latter author, and remained, to the end of his life, its 
most staunch and enthusiastic defender While in 
Magellan’s Straits, the ship to which Dana was attached 
only very narrowly escaped shipwreck, and, after leaving 
the Sandwich Islands, the Peacock , with Dana on board, 
was totally lost near the mouth of the Columbia River 
After this unfortunate experience, in which Dana lost all 
his personal effects and many of his collections, he joined 
a party which crossed the mountains near Mount Shasta, 
and made their way down the Sacramento River to San 
Francisco At San Francisco Dana joined the Vincennes, 
and returned to New York by way of the Sandwich 
Islands, Singapore, the Cape of Good Hope, and St. 
Helena. 

The next twelve years of Dana’s life were occupied in 
working out the results obtained during the expedition 
In 1849 appeared a great quarto volume, with an atlas, 
on the geology of the expedition, this having been the 
part of the work which was especially under his charge 
Hut in 1846 he had already issued a large volume, with 
folio atlas, a “ Report on the Zoophytes,” dealing with the 
corali collected by the expedition , and in 1853 two other 
large volumes, with another folio atlas, his u Report on 
the Crustacea,” made their appearance How unre¬ 
mitting were his labours in connection with these three 
reports will be manifest to all who have to consult these 
volumes, especially if it be remembered that a large part 
of the drawings in the plates are by Dana’s own hands 

In this combination of geological and zoological work, 
by one who had so many opportunities for original 
observation during a long voyage of circumnavigation, 
we cannot fail to be struck by the parallelism between the 
careers of Darwin and Dana. Unfortunately, we have to 
add that, while both attained a great age, they were 
alike, during the later years of their lives, sufferers from 
ill-health—the result of the hardships they underwent in 
their long and arduous journeys m the cause of science 
Dana and Darwin never met one another, but during 
many years they maintained a friendly correspondence, 
some of the letters that passed between them being 
printed m the volume before us 

In 1850 Dana was appointed Professor of Natural 
History in Yale College, but in 1864 his duties were 
restricted and he became Professor of Geology and 
Mineralogy. There are many interesting pieces of 
evidence tn the work before us of the able and con 
saanttous manner in which he discharged the duties 
connected with lus chair, and of the esteem and love 
with which he was regarded by his students and col- 
langoea. In addition to his “ System of Mineralogy,” 
he wrote a 41 Manual of Mineralogy and Lithology,” and 
also a ^Treatise on Geology,” which is widely known 
and has passed through four editions, and a little work 
for beginners, entitled 11 The Geological Story briefly 
TMP > 

Another sphere of activity in which Dana was con¬ 
stantly employed was the editing of the American 
of Science, which had been started by his father- 
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in-law, the elder Silhman, in 1818, and hat long occupied 
the foremost place among the scientific journals of the 
United States Dana became joint editor of the journal 
with the elder and younger SilHman in 1846, and during 
the later years of his life was chief editor of the work— 
a task which has since devolved upon his son, Prof 
Edward Salisbury Dana. Sillimeui* Journal hat now 
existed for eighty-two years, and is widely known for 
its scientific articles, not only in the United States, but 
in every part of the British Islands and the Continent 
of Europe,! where science is cultivated. Besides many 
of Dana’s most important original contributions to science, 
the numbers of the American Journal of Science contain 
a long senes of notes and reviews from the pen of its 
ever active editor 

In 9pite of ill-health, Dana maintained his scientific 
activity to the end Dunng his 14 Wanderjahr,” his atten¬ 
tion had been specially directed to the formation of coral- 
reefs, and in addition to his great monograph upon 
corals, he wrote a popular book, 41 Corals and Coral 
Islands,” which passed through two editions. In the con* 
troversies on the nval theories of the formation of coral- 
reefs, Dana contributed a masterly summary and review 
of the whole question Another subject which had 
interested him dunng his first voyage to the Mediter¬ 
ranean, and later in his visit to the Sandwich Islands, was 
that of Vulcanology Since his visit to Hawaii, in 1842,. 
so many changes had taken place in tbe volcanoes of the 
island, that in 1887, although he had reached the age of 
seventy-four, he determined to revisit them for the purpose 
of settling various doubts and difficulties which had 
ansen in his mind His well-known work on 44 Volcanoes * 
was the outcome of this expedition 

We have spoken of the remarkable parallelism between 
thecareersof Darwin and Dana The reader of the interest¬ 
ing volume before us will not fail to notice another resem¬ 
blance between the English and the American naturalists, 
namely, their singular simplicity and amiability of char¬ 
acter This is evidenced in the case of Dana by in¬ 
numerable incidents and many expressions contained in 
letters m the work before us, which show that by all 
with whom Dana came in contact he was deeply loved. 
Dana’s long and active life had a very quiet and peacefal 
ending early in 1895 The memoir is written by one 
who is evidently full of sympathy and admiration for tbe 
man, and he is to be congratulated upon having furnished 
a vivid portrayal of the characteristics of a naturalist 
whose memory men of science, all over the world, will 
not willingly let die. John W Judd. 


BILLIARDS MATHEMATICALLY TREATED. 

Billiards Mathematically Treated By G W Hemming, 
Q.C Pp 45 (London Macmillan and Co, Ltd, 

*899.) 

T HIS treatise will be useful to the amateur billiard 
player who has a competent knowledge of mathe¬ 
matics, though not, perhaps, to the very accomplished 
player who may have attained to excellence by natural 
gifts of eye and band, and by long practice without theory* 
Mr Hemming had better state m hts own words hfa 
views upon this question 
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u A nde of thumb,” he says, 'Mi as good as a scientific 
law to a man who has played often and well enough to 
regard the role of thumb as a necessary law of nature. 
Amateurs of less experience than this may find it much 
easier to obey a law the reason for which they have 
grasped" 

The possible motions of a billiard ball here discussed 
are five, viz. (i) Perfect rolling , that is, rotation about 
a horizontal line through the point of the ball touching 
the table for the time being This is the motion assumed 
by the ball when struck by a horizontal cue in a vertical 
plane through the centre at a height 7/10 of the diameter 
(3) Sliding without rotation (3) Pure side, that is, 
rotation about a vertical axis through the centre (4) 
Curving motion , that is, rotation about a horizontal axis 
through the point touching the table, such axis coinciding 
with the direction of translation (5) Imperfect rolling , 
that is, rolling as in (1) combined with any of the 
others 

These probably exhaust all forms of the motion for 
gentle strokes A hard struck ball will probably jump 
many times before it finally subsides into rolling or 
sliding, just as a cricket ball neither rolls nor slides much 
till it is nearly spent 

The most interesting case occurring in practice is that 
in which the stnking ball with perfect rolling impinges on 
the object ball at rest The problem of the motion 
of the two balls after impact involves the deter¬ 
mination of the important constants The constants 
are —(1) The coefficient of elasticity, 1 - /, between ivory 
balls, which, on authority accepted by the writer, is given 
as about 14/13 (3) The friction, / between the balls, 

which is determined as follows —The object ball, if 
struck obliquely, acquires from the friction with the 
stnking ball a certain rotation about a vertical axis 
through the centre. This is proportional to / With this 
is compounded a rotation about a horizontal axis due to 
direct impact, so that the resultant rotation is about an 
axis inclined to the horizon. And if we can guess the 
direction of that inclined axis, we can determine / By 
using an old red ball, on which are irregular markings, 
as the object ball, Mr Hemming says the inclination can 
be guessed with fair accuracy, and this method gives for 
f a value between 1/70 and 1/105 

A third possible constant is that of the impulsive 
friction between ball and doth, denoted by p. This Mr. 
Hemming retains provisionally m his formulae, but ulti¬ 
mately rejects as inappreciable. 

In the case of impact between ball and cushion, the 
action of the cushion vanes so greatly with the speed, as 
well as with the direction, of the stnking ball, that no 
constant can be determined 

Probably the most useful part of the book to the 
practical player is Appendix 11 , on the margin of error 
in billiard strokes, from which even the best player may 
learn something to his advantage I select the following 
Instances in playing a winning hazard, the margin of 
error is least, and the stroke most difficult, when the object 
bpll Is half*way to the pocket It is found also that the 
margin of error is^maller m a thin losing hazard than 
in the co rresponding through stroke.—But, is not the 
management of the eue more difficult in the latter case ? 

Appendix I. treats of the effect of nhp on a ball played 
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with side. It raises the question of the nature of rolling 1 
friction. According to Prof O Reynolds (Phil Trans* 
1876), rolling friction may be reduced to sliding friction. 
When a body rolls on a plane, expansion or contraction 
takes place in the substances immediately in contact, 
which, or the subsequent restitution, causes one to slide 
over the other Sliding is thus always being created 
and destroyed by friction as fabt as it is created Mr- 
Hemming makes a different hypothesis—namely, that 
the doth may be regarded as a senes of stiff parallel 
ridges, facing the way of the nap The rolling ball is- 
initantaneously in contact with two of them, say, at the 
points P and P', the line PP' subtending at the centre 
a very small but finite angle, which depends on the 
nature of the doth Through P and P 7 pass two re¬ 
actions, which intersect (he says) in the vertical through 
the centre at the height 7/10 of diameter, and therefore 
cause the ball to continue perfect rolling He is not 
writing a treatise on rolling friction, and does not there¬ 
fore give any a priori reason why the two reactions 
should intersect at the point stated A posteriori they 
must do so, for otherwise the ball could not continue 
perfect rolling as, in fact, it does It would not be diffi¬ 
cult to show, applying what is known as Thomson’s 
theorem, that on Mr Hemming’s hypothesis, as to the 
nature of the cloth, the ball would pass from the state 
of rotation round P to a state of rotation round P 7 with 
diminished energy, and so must continue perfect rolling 

S H Burrury 


OUR BOOK SHELF 

A Rudimentary Treatise on Coal and Coal Mininf By 
the late Sir Wonngton W Smyth, M A , t R S Eighth 
edition, revised and extended by T Forster Brown* 
Pp vi+ 346 (London Crosby Lockwood and Son, 
1900) 

No man did more for the advancement of mining edu¬ 
cation in this country than the late Sir Wanngton Smyth. 
In 1851, when the Royal School of Mines was founded, 
he was appointed lecturer in mining, and he continued 
to give his annual course of mining lectures until June 
ao, 1B91, when, sitting with his students’ examination 
papers before him, he passed away—dying, as he had 
lived, in harness In 1851 he found the art of mining in 
the trammels of empiricism , and, thanks to his wide 
practical experience and his familiarity with continental 
practice, he was able in his lectures to evolve order out 
of chaos, and to arrange heterogeneous facts in a com 
prehensive system Moreover, his work underground as 
mineral inspector and adviser to the Crown enabled him 
constantly to keep his lectures abreast of the times* 
Unfortunately, he never prepared them for the prep. 
But, while directing the higher education in mining, he 
was not forgetfol of the needs of the elementary student* 
and was induced in 1866 to write for Weale’s excellent 
senes of rudimentary treatises a little book on coal and 
coal mtning This was eminently successful, and seven* 
large editions were called for. No previous wont gave 
so popular and yet so full and accurate a view of the 
subject Written in a delightful literary style, it bore- 
internal evidence of not bgmg a mere extract of hooks* 
and afforded attractive reading not only for the un¬ 
practised, but also for the experienced mining engineer 
and geologist. 

Since the publication of the eeventh edition greet pro- 
grace in mining haa been made, end the value of the 
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book has necessarily greatly diminished. It is therefore 
most satisfactory to note that Mr T Forster Brown, an 
eminent mining engineer, and Sir Warington Smyth's 
successor as chief inspector of the mines of the Crown 
and of the Duchy of Cornwall, has edited a revised and 
extended edition, in which the principal changes and im¬ 
provements in coal aiming are treated The chief 
additions made are two chapters dealing with blasting 
and explosives and with coal washing In the latter, 
coke making (a subject usually included in metallurgical 
treatises) is also discussed Mr, Forster Brown has very 
wisely been careful to retain the general character of the 
book He has perhaps earned to too great an extent 
his unwillingness to alter the original text The prices 
mentioned throughout the book, for example, refer to the 
years 1864-6 The Saxon coal production is given in the 
long obsolete units of Scfuffel, and references are made 
to New Granada, a country that changed its name in 
1861, and to 11 the flourishing empire of Brazil," which 
ceased to exist in 1889 Again, with regard to the 
speculation that the Palaeozoic rocks may be continuous 
from the Severn to the Rhine, which is described as of 
tittle practical importance, no allusion is made to the 
discovery of coal at Dover Mr Forster Brown, too, 
omits to point out that the statement that there are very 
erroneous ideas of the overwhelming importance of the 
American coalfields as compated with those of Europe 
ts no longer accurate in view of the fact that last year the 
United States produced more coal than any other country 
in the world Bmtnbtt H Brough 

Untersuckun$en uber die Ckemtschen Affimtaten Von 

C M Guldberg und P Waage. Herausgegeben von 

R Abegg Pp 183 and 18 tables (Leipzig W 

Engelmann, 1899) 

This latest addition to Prof Ostwald's invaluable senes 
of reprints will be welcomed by all chemists. The work 
of Guldberg and Waage is now well known, and is 
abstracted at some length in the larger books on 
theoretical chemistry, but we have here the complete 
senes of papers with some recent annotations by Prof 
Guldberg, and an interesting biographical and critical 
notice by Prof Abegg 

The student of diemical history will do well to read 
this volume in conjunction with No 74 of the senes, 
whtch is a reprint of BerthollePs u Recherche* sur la 
lot tTaffinitf ” Berthollet’s work was published in 1801 , 
Guldberg and Waage 1 * first paper is dated 1864 Be¬ 
tween these ycart nothing advancing the mathematical 
theory of the subject had appeared except the unrecog¬ 
nised paper of wilhelmy on the rate of inversion of 


ftlhelmy on the rate of inversion of 


cane-sugar, and the papers of Berthelot on estonfication 
When this is borne in mind it will be realised how great 
and how sudden was the advance made by the two 
Norwegians 

The three papers contained in the repnnt, and dated 
respectively 1864, 1867 and 1879, show how, with the 
progress of time, the ideas of the authors grew in sim¬ 
plicity and generality, until in 1879 we have their theoiy 
in a form differing but little from that in which it is 
employed at the present day The two earlier papers 
wen very little known up to 1879, and several investi¬ 
gators worked unwittingly m the same field discovering 
acts a Second time. This, however, can hardly be a 
matter for regret except in so far as it tends to bewilder 
the student In other respects it has only served to 
straig^en the foundations of chemical dynamics^ ^ 

HawKnow the Ferns* By Frances Theodora Parsons. 

Pp xiv 4- 115 i and plates. (New York Charles 

Scnbnw’s Sons, 1899.) 

This book is intended to serve as a popular handbook to 
che ferns of the United States. It win probably fulfil its 
ptfrpdse, in enabling the reader to identify the majority of 
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the ferns described by means of their general habit, styed 
by the farm of the sorus. To this result the awnerM 
original illustrations, which are dear and icogataM 
largely contribute. An artificial key to the apeptetjA 
provided, in which the authoress depends to a consider- 
able extent on the degree of difference between sterile 
and fertile fronds to characterise the main groups, ft 
is to be regretted that attention is not directed to the 
artificial nature of these distinctions, and that the natural 
arrangement was not adopted in the part devoted to 
the description of the species. In this we find the sperfep 
of Osmunda separated in two groups, while the upkia- s 
elossaceae are placed in the midst of the true Ferns. The 
brief account of the reproduction of ferns on pp. 30-35 
leaves much to be desired. The figures illustrating this 
are poor, notably the drawing of a sporangium on p, 31, 
while the description is bald and in places misleading. 
No mention is made of the peculiar subterranean pto- 
thalh of the Opkioglosscueae Had space been fauna by 
the omission of irrelevant matter in the opening chapters 
for a clear, simply written, and well-illustrated account of 
the life-history of ferns, with special reference to the 
native species, the book would have been none the less 
popular, while its educational value would have been 
greatly increased W H L. 

Laboratory Note-Book for Chemical Students By Prof, 
Vivian B Lewes ana J S S l}rame Pp. vni + 170 
(with alternate blank pages) (Westminster A 
Constable and Co, 1899; 

Thf authors of this book, which is essentially one for the 
laboratory bench, are of opinion that there is room for a 
small volume containing all the necessary description for 
the laboratory preparation of gases, &c, together with 
the reactions of metallic and acid radicles, in a concise 
form, and some of the more simple quantitative experi¬ 
ments suitable for students In the treatment of a few 
technical matters, such as the valuation of fuel, the 
simple examination of oils, the viscosity of oils, and the 
characteristics of explosives, the volume is in advance of 
most similar laboratory manuals, but the plan of inter¬ 
leaving the text with blank pages for the student's own 
notes cannot be unreservedly recommended. Many 
teachers find that such an arrangement is conducive 
neither to neatness nor originality in the pupil's ex¬ 
pression of his own observations. The method has, 
however, its advantages ; and the objection to it does not 
affect the text, which provides a good course of experi¬ 
mental work in chemistry suitable for technical students 
and others 

The Eiementsof Co ordinate Geometry , “ The University 
Tutorial Senes" Part II The Conic. By J. H. 
Grace and F Rosenberg Pp viu + 315, (London: 
W. B Clive, 1899.) 

So many text-books are available to day that the Issue of 
a new one is generally accompanied by an explanation of 
its rmson fitre The one before us is that the present 
book seeks to develop the snbject in a more gradual and 
more explanatory manner than its predecessors, am} to 
pay more attention to curve tracing That it succeeds in 
this epdeavour will be gathered from a perusal of its 
pages, for no pains seemed to have been spared to lead 
the reader up small but ever rising steps. To gather a 
general notion of the scope of the book, we may say that, 
after briefly describing tne three varieties of conic* the 
student a made acquainted with the general equation of 
the second degree, and the classification of curves which 
are represents by such an equation* This is fattotpfid 
by more detailed information relating to Various property 
of curves, taken at first generally inti afterwards ttffi- 
v(dually The exercises hr* graduated as modi m ffet- 
sihJe as regards difficulty of sdutios, and ash * 
numerous. 4 
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' ' LETTERS TO TtfB EDITOR 

Ifk* Mr does net Jkehi himsetf responsible for opimom ex 
poet tt ed by kit correspondents Neither cm he undertake 

t 9 return, cr it cerrespased mik tk$ wr it ers ef% rejected 
manuscr ipts intended for this or any other part of Nature 
He notice 11 ink** ef anonymous communications ] 

Effects of Ligbtntng upon Electric Uinpi 

IK the last number of Nature Prof Wood calls in queition 
the reality of the remarkable phenomenon reveeled by Mr 
Webb e g&rtogrephs, attributing the results obtained to a motion 
of the camera during exposure laying special stress on the 
alleged fact that "a lamp close to the camera, and a distant 
lamp, show the trails eft tie seme seek 
To this I reply that the fact is just the reverse as 1* well 
shown in hig 4 which exhibits nine lamps which are situated 
m order 6t Sequence along a strongly curved shore the pictures 
of four lying to the left and of five to the right of that of the near 
lamp It will be seen that there is a regular diminution of scale 
in these pictures as we pan from left to right corresponding to 
the increase of length of the chords of the bay I would remind 
die reader that at the conclusion of his letter (p 343) Mr Webb 
expressly states that on a subsequent occawon he actually saw a 
stream of electricity descending from an arc lamp towards the 
earth This was a momentary appearance obtained by so 
placing himself as to be protected in a measure from the glare of 
the lightning 

Prom my communications with Mr Webb, and from the 
photographs themselves I am satisfied that the camera was 
lying at rest except perhaps as regards the fifth flash of the 
picture Fig 6 which way possibly have struck while Mr Webb 
was in the act of removing the camera a point about which I 
have written to make inquiry Should such prove to be the 
fact, I would withdraw iny ‘ digression (p 344) relative to 
the flash in the middle of Fig 6 b O Stokes. 

Cambridge February 24 

Stockholm International Conference on the Exploration 
of the Sea 

Under this title there appeared m Nature during November 
and December last year, several letters from some eminent 
British biologists containing criticisms of the resolutions of the 
Stockholm Conference The principal objections to the con 
elusions at which the Conference arrived are — 

(1) Thai the Conference has net elaborated any definite 
programme ef biological work 

f folly agree with Prof Hardman that the biological part of 
the programme needs further development before it can be put 
into execution The Conference has only drawn up the outlines of 
that part of the programme which regards fishery experiments, 
marking of fishes, 4b so for as they can be considered applic 
aUe to all parts of the area concerned It is evident that, 
while the instracttoo for hydrographic work, deep sounding Ac , 
will hold as well for the shallow depths of the southern parts of the 
North Sea as for the *000-3000 metres depths of the Norwegian 
Sea, the character of the biological research and the fishery ex 
ptrimenti will be somewhat different in the eastern and western 
parts of the North Sea in the Barents Sea, and in the Baltic 
b must be left to the specialists and the fishery authorities of 
each oountvy to propose detailed rales for the experimental and 
^ ' * work as regards the most app rop r ia te manner of 

wo of the adjacent areas It will be for tbs Govern 
to take cure that the initiative thus taken is duty 
1 and made nsefol Is the organisation of the co 
OMadeo, other by instituting the Central Bureau and Council at 
dr—as an introductory Stop to this—by assembling the 
Gpmtofetm mentioned under the head H of the Resolution 
The most urgent thing at present is to ascertain if the different 
OtfwtisOP agree in Principle to the idea of co operation or 
nbt The Swedish Government some months ago com 
to the G ov ernm e nts of the North Sea p o w er s and 
tt It aooepted (he programme of the Stockholm 
, dbd Is r efotved, m ease of agreement on the put of 
interested, to ask from the Riksag the 
to tody it out On the same occufon, the 
requested the Hydrotraplfc* Commission 
bd program me for (he swdfish part of the 
I to eatoOau tbs costa. An abstract of tins plan 
1 an the Scottish G eogmp i i tal Ma gm i ne 
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The meteorological work is not mentioned m this plan, other 
mu than Ira reference to the detailed instruction contained in 
section A ol the Rewlntion. The plan of the biological work 
and fishery experiments is illustrated by two maps The 
Annual costs are calculated at 3170/, or with deduction for ships, 
coal, Ac , 1000/ It must be well borne in mmd that this plan 
is liable to alteration, and does not represent what we ere to no* 
but what we propose to do in case the co-operation is reahsed 
To the note of the Swedish Government concerning the co 
operation proposed by the Stockholm Conference, favourable 
rephes have been received from the Norwegian and the German 
Governments 

(a) That the Conference has net recommended to the Govern 
aunts concerned the me of sea going well equipped steamers for 
investigations ef tku kind 

The necessity of having sea going ships for such purposes will 
scarcely need recommendation several of the governments 
in question, as Russia Denmark, Norway, Sweden, have 
already procured, or made arrangements for procuring, steamers 
excellently fitted for the co operative work But the number 
and n» of such ships must be left to the decision of each 
Government 

(3) That the area to be investigated ought to have been 
extended to some part of the Atlantic proper 

This seems to me to be the most serious objection hitherto 
raised It seems, in foot, indispensable to keep some account 
of the state of the Atlantic W of the Channel, and S of the 
Wyviile Thomson and Faroe Iceland ridge 1 On the other 
hand, H must be agreed that, if a certain limit must be fixed, 
the Strait of Dover and the two ridges above mentioned con 
stitute the only natural boundary for a co operation of the 
North Sea powers 

(4) That the Central Bureau and laboratory proposed by 
the Conference ts unnecessary, and might be substituted by some 
more elastic organisation 

When listening to the proceedings of the Seventh Inter 
national Geographic Congress at Berlin last year, I noticed that 
international co operation was recommended almost in every 
case as the best method of attacking geographical problems 
Resolutions were passed to such purpose regarding sets 
mological, hydrographical meteorological problems, antarctic 
explorations and others It struck me that nobody seemed to 
take into account the difficulties combined with the starting and 
conducting of such co operative work I know that there are 
such difficulties, and I consider that in the present case the 
difficulties already existing are irrelevant if compared with those 
which will arise in future, when the organisation shall commence 
its work If we only want as much as possible of scientific 
work of various kind to be done the elastic (collegial) organ is 
ation which Mr AUen recommends will do, bat if We desire 
unity of work and practical results, we certs inly must have a 
central inatitution at the head of the co operation It is a 
characteristic feet that this proposal emanated from delegatee 
of most of the countries represented at the Conference With 
out entering upon the state of things in other countries, of 
which I am no judge, I am sure that the prevailing aicum 
stances with regard to fishery matters in my own country are 
such that we ought grateful fy l© accept the proposals of the 
Conference with regard to a central organisation 

(5) That the Central Bureau, fov , well interfere with the 
fre edom ef the specialists and impede the originality of the saw 
tigs worn at the historical stations 

It seems not unlikely that the manifold labour of calculating 
and statistical work incumbent on the Central Bureau will 
occupy the time of the officials of that Bureau to such an extent 
that little time will be left for original scientific research ion 
their part, but I cannot realise the possibility that such will 
be the case with the specialists belonging to the biological 
sta tion s now existing The co ordination of the international 
research with their scientific work will, oi course, be based 
upon free mutual agreement, wherein all sdiantsges will be cm 
the ade of the to&Jogifts. Suppose that Mr A , director of 
the manne station of X, studies the biology of the halibut, and 
that Mr B, of the station Y, Is specialist upon the cod or the 
afeVc* Both cosunuipcate their wish to get scientific materfe! 
bom the North Sea and Norwegian Sea to the Central Bureau, 
wbfeh requests Messrs. A. andB to elaborate each a defoQsd 
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schema with full instructions for the collection of the material 
desired, and for the counting, measuring, &c , of fishes, fry end 




to recommend the leaden of the fishery experiments in all 
parts of the seas concerned to select the material desired from 
every catch, and to measure, mark and register it in the manner 
prescribed Messrs. A. and B will thus receive preparations 
or specimens of cod, halibut, Ac , of such site and stage of 
development as they wish to study from every corner of the 
area Investigated. Likewise, they will get analytics! data of 
the salinity, temperature of the water or samples of plankton, 
stomach contents, gases contained in the water or in the 
bladder, &c 

The field of research of each specialist will thus be immensely 
enlarged Another advantage is that material of purely 
scientific value can be distributed to public and private Institu¬ 
tions, museums, &c , In the different countries. 

Otto I'cttbrsson 

Hydrografiska Kommissionen, Stockholm 

Qibba’a Thermodynamical Model 

In Maxwell’s M Theory of Heat " (p. 307} is a drawing show 
mg some of the principal lines on a thermodynamical model 
suggested by Prof J Willard Gibbs, of Yale University I have 
been told that Prof Maxwell had two of these models con 
structed, one of which remained at Cambridge, England, the 
other being sent to Prof Gibbs at Yale There is also a copy 
of this model at Clark University, Worcester, the only one 
which I have seen. While there may be others in existence, 
these are the only ones which I have known of, and Z suspect 
that very few have ever been constructed 

Thu year, In connection with a course in thermodynamics, 
two of my pupils are attempting to construct one of these models, 
but are met by various serious difficulties, which may interest 
others. In the diagram to which I refer, the directions chosen 
for the different co ordinates arc not immediately evident Even 
by the aid of the description in the text, I have not been able to 
locate them satisfactorily In the attempt so to do, I have been 
guided by the following general considerations Using Max 
well's notation, in which volume, a=pressure, /=absolute 
temperature, e= energy, entropy, the equation connecting 
these quantities is 

td+=dt+pdu % 

which, transposed, gives 

the differential equation of the thermodynamical surface of 
which the co-ordinates are the entropy, volume and energy, 
and the slope of which at each point in the principal directions 
gives the temperature and pressure, by the identities 

a--* 

These are subject to the conditions that / is always positive, 
and f Is usually positive, always so for the gaseous state, usually 
for the liquid and solid states 

If, then, $ is taken vertically downward, and v and + hori- 
xontal, passing along a section of the surface by a plane of 
constant volume, in the direction of Increasing entropy, the 
slope will always be downward, and generally convex, as the 
addition of heat, that is, energy to a substance at constant 
volume increases its entropv, and generally its temperature, 
never decreasing it A section by a plane of constant entropy 
will have a slope in the direction of increasing volume, which is 
in general upward, corresponding to a positive pressure, and in 
all parts of the model refomag to stable states of the substance 
this will be convex, since increase of volume is then accompanied 
by decrease of pressure. 

I haw attempted to determine the choice of co ordinates by 
the properties of the critical state. In the two diagrams the 
broken tine separates the parts representing stable or homo¬ 
geneous states mm pkrts representing unstable or non-homo- < 
geneoai states, la the pressure-volume diagram, lines of con- 1 
stint pressure, voiame, entropy and temperature are drawn. < 
O Ate other Are drawn lines of constant pressure and temper- i 
•nit} taken Aon Maxwell In both diagrams these lines are ] 

mst to the broken tine. In Fig. I the line rao const cuts i 
stpnpty through the broken line. 
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I have attempted to find the behaviour of a line of constant 
entropy in the following way 
For a substance followbig van der Waahfr equation 

the equation of an isentropic can be shown to be 
(>+(w-#)*■ con*t 

where k is the ratio of the specific heats at constant preamre 
and constant volume. The slope of this curve is then found 
to be 

dp %a A(/ + fl/g») 

A v-6~* 

which becomes, substituting the values of the critical pressure 
and volume 

( J t\ -**'-*), 

\dv/ ent VJ fr 

which is negative for real positive values of a and k Hence 
the isentropic appears also to cut through the broken tine, but 
less sharply 

Still farther, we believe that the tine of constant volume does 
not again pass out of this non-homogen ecus or unstable area, 
while the Isentropic may Hence it nas seemed tome necessary 


/ ^ 

1 \ 

1 .. y 


to consider the vertical line of Fig 4 a tine of constant volume, 
and the homontal line an isentropic, while the critical point 
lies a little to the left of the vertex of the curve, so that the 
isentropic slightly cuts through the broken line 
The choice of co-ordinates will then be 1 energy, vertically down* 
ward, in the three-dimensional model, volume, measured to the 
right, in Maxwell’s diagram, and entropy vertically downward 
in the same diagram This choice is not Inconsistent with the 
arrows in the upper left hand corner of the diagram. The 
model, which has been constructed in accordance with thiM 
considerations, Is shown in the accompanying figure (Fig. 3). 
It mtlsfiea the general requirements as to slope and convexity 
It represents the gaseous or vapour state, as having in general 
the greatest volume and a great range of presort, Ac. 


perimentally that if a saturated vapour be expanded adiabatioaUv, 
or isentref&ally, It may either become superheated, or partial)/ 
condense to liquid, xn fact both phenomena can be shown with 
one substance, for instance, chloroform above ny* C becomes 
superheated, and below this temperature no Visible effect Is 
produced by either expansion or compceteios- That there fc 
an iasntnpic which is at a payticuar point teogeotuto tbr 
11 steam line, those on one side tuft not ttmch&f Uai *)V 
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wfaUt the** on the other tint both In tad oat This particular 
property it not shown by the model as constructed! with the 
present obotoe of co-ordinates. If, however, we had measured 
entropy horison tally in the diagram, then the bsntropics, Mitt 
vertical, might be tangent to cut through the steam One. This 
cholqe of co-ordinates has* however, seemed ImpoadWe for the 
reasons previously riven 

We may If we wish discuss the Question by a different method 
The tinea drawn in Figs, i ana a are all tinea through the 
critical point In Fig i the lines of constant pressure and 


To Calculate a Simple Table of Logarithms 
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slope downward, ss do the pressure lines. With this change 
the two diagrams seem to agree, but otherwise their disagree 
meat teems nopeless. 

I shall be way gkd to receive from any one any suggestion 
whkh will help to remove the apparent disagreement between 
the two diagrams, or so modify the model that it may more 
completely repres en t the posable properties of actual bodies 
then It now seems to do. W B Boynton 

The Unlverrity of California. * 

- Berkeley^ C^l, A., February 
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temperature are tangent to the broken line; Fig a shows the 
■une property In Fig 1 the line of constant entropy cuts the 
broken line twice, but no other pair of lines has more than one 
intersection. Fig. a does not, as drawn, show the same pro¬ 
perty In Fig. 1, passing from the water line around the critical 
point in the homogeneous region to the steam line, one cuts the 
lines in the following order water line, pressure, temperature, 
entropy, volume, pressure, temperature, entropy, steam tine. 
Fig a gives the same order, with the choice of co-ordinates, 
which we have adopted, If we let the temperature tines always 


(NATO**, February 33, 1809) 

It does not appear to be known that It Is possible for a boy to 
make a simple table of logarithms In a few minutes without 
even knowing square root In arithmetic. 

Up to a few yean ago the teaching of logarithms in schools 
was generally deferred until they were required in trigonometry 
for the solution of triangles, but the general Introduction of 
practical physics into secondary schools has resulted in the 
teaching of logarithms to younger boys. 

The following method which I have introduced into several 
Schools of Science in my district has been carefully tested in 
classes of boys of about thirteen years of age with excellent 
remits. 

On a sheet of squared papeT ruled in Inches and tenths, plot 
logarithms to base 2 log 2 = 1 log 4-a log 8^3 log 16 = 4, 
ami draw a curve 

It will be found convenient to arrange numbers from 1 to 16 on 
a horizontal axis, taking 1* as unit, and the logarithm! on the 
vertical axis, taking 3* as unit 

From the curve read off the value of logjio, which will be 
found to be approximately 34 Let us assume that logjio is 
exactly 3I 

On any system of logarithms log 493 log 2 log 8*3 log 2, 
&c Hence the curve obtained may be used to represent 


SSlSSHiSBSBSBSpil 

mssri 



Tbs left hand vertical column o t figures In the diagram represent seals logs, 
to base a, and (be right hand column Kale logs 10 base 10. 


suitable scale 

JfcThe scale used for measuring logs, to base 2 is a plain scale 
To construct a scale for measuring logs to the base IQ, write 
log 10= x instead of 34, and as this mils on the 10th tine, the 
distance from o to 1 can be at once dinded into 10 parts, and 
numbered ox oik, the finer lines (not shown in the dim 




Having assumed that logjio~3J, log^a becomes 300 instead 
of 301, so that the values from the curve are in error to the 
extent of 1/300 , but this is not greater than small errors due 
to the freehand drawing of the curve and irregularities in the 
rating of the squared paper Arthur Duktoy 

Sheffield, February 13. 


Thk publication of Mr. Dufton’i method will, I think, serve 
a useful purpose It is a common exercise In schools to plot on 

a oared paper, numbers and their logarithms to the base a (see 
nine's ** Methods of Calculating, Spon), to give * general 
notion of how the logarithm varies as the number vanes , but 
I have never known « to be made a method of calculation. 
Indeed, I do not think h right (o give a boy the idea that he 
may find log. 10 by interpolation between log 8 and log. 16. 
There is a specious appearance of accuracy doe to the fact that 
logjio is so nearly 34 , and Mr. Dufton heightens it by using 
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squared paper on which the divisions are thirds of the unit, so 
that a boy will have it fixed in his mind that 3! is exactly 
JofolO. 

My intention was to give a good exercise on the use of squared 
paper for interpolation , it happens to be a method of cafculat 
4 ng logarithms correctly to as many places as we please. It 
keeps before a boy the simple notion that a common logarithm 
is the index of a power of 10. The idea before Mr Dufton’s 
pupil u much more complex, and he is not likely to find the 
•logarithm of any number correct even to the second figure 

February 19 John Prhry 


RECENT PROGRESS IN PHOTOGRAPHY 

*T*HE progress of knowledge and of skill in its applica¬ 
nt tion is often so gradual that although there may 
be a vast difference between the condition of affairs a 
few years ago and at the present time, it may be im¬ 
possible to discover definite steps in the general for¬ 
ward movement And after a few specific cases of 
undoubted progress have been singled out, it may be 
that they, or some of them, will subsequently prove to 
be only side issues of comparatively trivial importance 
On the other hand, a circumstance that is quite obvious 
to the scientific student may be worked upon by a com¬ 
mercial firm and so advertised that a method of work 
becomes largely modified, and a practical advance 
effected without any addition to our knowledge 

It has been known from the earliest of photographic 
times that sensitive surfaces require a certain minimum 
of exposure before any change in them can be detected 
But the abolition of so called dark rooms for printing by 
development, and the employment of the same light for 
development as for exposure, wa9 a possibility almost 
neglected until the American " Velox ” paper was intro¬ 
duced Of course, for exposure the printing frame is 
held very near to the light, and during development the 
print is shaded This method of work may be only a 
passing fashion, but it has revolutionised the printing 
arrangements of many an amateur, and been so ap¬ 
preciated that several firms have put slow papers and 
lantern plates on the market for working in the same 
manner, and other makers are seriously discussing 
whether it is desirable to do so 

A modification of pigment printing that has recently 
been introduced by Mr Thomas Manly constitutes a 
more substantial advance, though whether it will be so 
widely appreciated as the silver papers slow enough for 
development m gas light remains to be seen He calls 
his process M Ozotype ” So far as concerns important 
and serious work, a small improvement in either carbon 
or platinum printing is likely to be of more real value 
than any possible change in silver printing But Mr 
Manly's is not a mere modification of detail Putting 
it simply, he exposes the transfer paper instead of the 
pigmented tissue under the negative, and thus by one 
transfer he gets a print that is not laterally inverted, a 
result which requires a double transfer by the ordinary 
method, or else the making of a special inverted nega¬ 
tive for single transfer As the paper exposed is not 
pigmented, the progress of printing can be judged of by 
inspection, and there are other advantages of a less 
important character, such as the absence of any 
need for 11 safe edges 11 to the negatives The paper 
chat is exposed under the negative is made sensitive by 
means of a mixture of potassium dichromate and a 
manganous salt On exposure, the chromate is reduced 
and the manganese is thereby oxidised, and both pro¬ 
ducts of the change are ^soluble in water By washing, 
an image that has oxidising powers is obtained, and this 
may be utilised in many ways It does not seem to 
deteriorate by keeping To pigment the image, a piece 
of carbon tissue is soaked in a weak solution containing 
acetic acid, bydroquinoact and ferrous sulphate, squeegeed 
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on to the print and allowed to dry Development is 
effected as usual in carbon printing Mr. Manly sup¬ 
poses that the acetic acid causes the manganic com¬ 
pound to reoxidise the chromic compound to a soluble 
salt (chromate ?) which is absorbed by the gelatine Of 
the tissue. In the gelatine the hydroqumone reduces 
the chromium compound to the chromic condition, 
which, as usual, renders the gelatine insoluble. This 
appears to be the inventor's working theory Final 
practical details are not yet published, but it is certain 
that the process is capable of yielding good and useful 
results 

The toning of prints in which the image consists of 
metallic silver by causing it to act on the solution of the 
fern cyanide of a metal, reducing it, and thereby causing 
the deposition of the corresponding ferrocyanide on the 
image, is a method that has long been known. The ferro¬ 
cyanide of copper, being of a reddish-brown colour, is a 
desirable toning material, but copper ferncyanide is not 
soluble in water, and the various solvents hitherto em¬ 
ployed have not given satisfaction Mr W B Ferguson 
has just shown that a solution of potassium citrate is a 
solvent for the ferncyanide that serves perfectly, and has 
thus converted an almost useless process into one that is 
easy and certain The colour appears to be rather 
browner than that yielded by the corresponding uranium 
process, and it is hoped that the colouring matter will 
prove more permanent 

I here have recently been quite a number of new intro¬ 
ductions that affect the production of negatives Fore¬ 
most among these stand the rapid “spectrum plates” of 
Cadett and NealL,and the colour screens adjusted thereto 
by Mr Sanger Shepherd Red sensitive plates have 
been made before, but the even sensitiveness throughout 
the spectrum that these plates show, has never, in our 
experience, been equalled But no plate will of itself 
render (he vanous colours according to their proportional 
visual brightness The sensitiveness to blue and violet 
vastly preponderates in all cases, and in order to reduce 
this light And so compensate for the excessive sensitive¬ 
ness thereto, various coloured screens have been in use. 
(or general purposes, this screening has been done by 
the roughest of methods, whether yellow glass or dyed 
films have been used But Mr. Sanger Shepherd has 
prepared screens that are adjusted to the plates within a 
small margin of error, using for the testing the method of 
colour sensitometry introduced by Sir William Abney 
With such an adjusted colour screen and plate a coloured 
object can be photographed in almost any light so that 
the print will give the correct comparative luminosities 
of all the colours as they appear under the conditions 
when photographed The chief exception is that light of 
less refrangibility than the solar line C, or about that, is 
not represented, this small portion of the less refrangible 
red being reserved as v a light useful when making the 
plates and working with them Colour screens are pro¬ 
vided for dark room lights, that transmit only the least 
refrangible red, far enough from where the practical sen¬ 
sitiveness of the plates begin to furnish a light that is 

S uite unable to harm the plates under the usual con- 
itions of development, &c Mr Sanger Shepherd also 
prepares colour screens for spectrum plates adapted for 
the three-colour process of reproduction, and as they are 
adjusted by measurement ana to the same plate, this is a 
considerable step towards the simplification of work and 
the ensuring of correct results 
Some new mtensifiers for negatives have recently been 
suggested, but as their effects have not been thoroughly 
investigated, they should not replace the use of mercuric 
chloride followed by ferrous oxalate, which is the oqly 
method that has yet been shown to give a definite result 
equally proportioned over the whole negative. Am¬ 
monium persulphate, as a reducer, has been shown to tl$tn 
the image to a nearly equally proportioned degree aU 
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ovwv instead of removing a larger proportion of the 
% binder parte of the imagc^ which, of course, lie near the 
luimci of the film This is an exceedingly useful effect, 
but here again the chemical changes have not been in¬ 
vestigated, and the theories that have been suggested to 
account for the exceptional effect are far from satisfactory 
It lr not certain, indeed, that the remaining image is of 
pure silver 

The makers of apparatus are always seeking to im 
prove their goods, and they are, as a rule, so successful 
that it is impossible to refer here to other than the most 
important advances Photographers used to be satisfied 
with lenses that either covered a large field in propor 
tion to their focal length, or that had a large aperture , 
but these properties that used to be considered incom¬ 
patible now hate to be combined , a large angle of view 
is maintained while the aperture is increased Instead 
of //8, which used to be regarded as the maximum a per 
ture for outdoor work, we now have//6, and even larger 
apertures, without the introduction of the peculiar faults 
usually associated with portrait lenses The firm of 
Goerz, of Berlin, has quite lately put upon the market 
a doublet, each combination of which consists of five 
elements, the complete objective having an aperture 
of /IS 5 These —the stigmatics of Daflmeyer at //4 
and //6, the planars of Zeiss with apertures of about 
//4, and other lenses of similar properties—are mstru 
menu of precision for giving an image over an extended 
field, as telescope objectives are instruments of pre¬ 
cision for giving definition over a very small field In 
conjunction with the rapid gelatine plates of to day, they 
place a power m the hands of scientific workers that 
was not conceived possible a few years ago 

The firm of Dallmeyer have recently improved their 
stigmatics, senes /] 6 , by putting the combination of 
greater focal length in the front instead of behind To 
use either combination alone, it is now only necessary to 
remove the other, and the extension of camera necessary 
is nearly the same for both the combinations, although | 
their equivalent focal lengths are approximately as r 5 
to 2, taking the focal length of the whole combination 
as the unit Dr Rudolph, of Zeiss', has investigated the 
question of the use of cylindrical surfaces in objectives 
for the purpose of getting a different ratio of enlarge 
ment (or reauction) in two directions at right angles to 
each other One result of this work is the "anamor 
phot" issued by Messrs. Zeiss, and its use is chiefly, if 
not exclusively, in the readjustment of the proportion of 
length tp breadth of designs for their applicotion in the 
decorative arts 

There does not appear to have been any radical im¬ 
provement in cameras of late, but the system of cine¬ 
matography, made possible by the perfection to which 
tilth-supported sensitive surfaces have been brought, con¬ 
tinues to engage the attention of a large number of in 
ventors. The most recent ; and doubtless most interest¬ 
ing, application of this principle is in an apparatus that 
the Kodak Company are making for Sir Norman Lockyer, 
for tufe during eclipses of the sun The apparatus will 
accommodate a film five inches wide and of length suit¬ 
able for the required senes of exposures The opening 
bthmd which the film is expoied is twelve inches long and 
three inches wide The apparatus is designed to photo¬ 
graph a senes of spectra, as of the chromosphere, so that 
the exposures may follow each other with greater rapidity 
and certainty than is possible when plate-changing has 
to be done by hand The operator has only to turn a 
handle continuously, and at each complete revolution ah 
exposure is made, the exposed film is wound up, and a 
new portion brought into position Three-quarters of 
the revolution effects the change Of film , at the begin¬ 
ning 6f‘the remaining fourth the shutter opened , it 
caimnbqi open until the revolution is completed, or 
nearly completed, when it ir dosed , then the film* 
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changing takes place again, and so on By stopping the 
crank during the last quarter of the revolution, a time- 
exposure of any duration may be given It is expected 
that the apparatus will be used in conjunction with a 
twenty foot objective of six inches aperture with a pnsm 
in front of the objective , and as this lens gives practically 
no curvature on a field twelve inches in lengtn, the film 
will be used flat 

Scientific photographers on the Continent have lately 
been paying more attention to the measurement of the 
opacities of photographic plates Dr J Hartmann, of 
Potsdam, has recently described an apparatus constructed 
for him for comparing opacities It consists of a hori¬ 
zontal microscope with its ocular and objective, with a 
tube branching from it at right angles, downwards, that 
carries a second objective At the junction of the two 
tubes is the well known arrangement of two right angled 
prisms, with their hypothenuse surfaces cemented to¬ 
gether except at a small disc in the centre of the ad¬ 
jacent sides , so that one sees a small portion of the 
plate being tested surrounded by the comparison tint 
'l he apparatus appears to be unnecessarily costly and 
complicated when compared with apparatuses that have 
been used in this country for a similar purpose 

There are many other matters that would claim atten¬ 
tion in a complete rhumi of recent progress in photo¬ 
graphy, some of which have already been referred to 
in these columns C J 


THE POSITION THAT UNIVERSITIES 
SHOULD TAKE IN REGARD 70 
INVESTIGATION 

T HE American Society of Naturalists arranged for a 
discussion on the duties of universities with regard to 
investigation, and the American journal, Science , has 
recently published the contributions to the discussion 
made in tne end of last year at the New Ha\en meeting 
Profs Dwight of Harvaitl, Chittenden of Yale, Jastrow of 
Wisconsin, Patten of Dartmouth, and Dr Macdougal of 
the New York Botanic Gardens -five distinguished repre¬ 
sentatives of the natural sciences in America—maae a 
formal and deliberate expression of their opinions, and 
an examination of these convictions cannot fail to be 
valuable to English readers On all salient points these 
experts arc in complete agreement They have 110 doubt 
that the connection between universities and research is 
fundamental Dr Mardougatdismisses it as “ axiomatic ” 
Prof Jastrow declares that a university should be the 
44 natural habitat" of investigation Prof Dwight is 41 sure 
of a sympathetic hearing from public and universities for 
discussion of the modes and conditions of university re¬ 
search " The others differ Only in the precise phraseology 
they employ Nor is there any doubt but that university 
teachers should be investigators by temperament ana 
habit As Prof Chittenden insists, the primary function 
of a university is a diffusion of the knowledge already 
gained, ratheT than the provision of new knowledge , but. 
Although teachers who were not investigators have existed, 
the ideal teacher must be more than a diffuser All uni¬ 
versities of standing make success in investigation a 
necessary qualification for their teachers, and, in effect, 
our witnesses all agree that, having chosen rightly such 
men, it is the duty of the universities to see that time 
and opportunity for investigation should be found for 
them during their tenure of office 
There is a certain divergence of opinion as to the ex¬ 
tent to which onginal investigation should be made an 
actual part of the training of students. Prof Dwight and 
Prof Patten are not inclined to encourage it, the former 
thinking chiefly of medical students and agreeing ’with 
Huxley, that whoever adds one tittle of what is un¬ 
necessary to medical education is guilty of a very grave 
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offence, the latter disapproving of it entirely as a normal 
part of the curriculum Others, again, incline to the 
view that actual new investigation, as opposed to ordinary 
laboratory work, is an extremely important and useful in¬ 
cident in training On the other hand, there is no trace 
of difference of opinion as to whether or no it is not at 
once an imperative duty and an immense practical ad¬ 
vantage for a university to provide every encouragement 
in the shape of equipment and scholarship or fellowship 
endowment for what may be called post-graduate research 
In this respect the duties of a university are to be limited 
only by her resources 

The general result of this interesting discussion by 
experts is that an atmosphere of original investigation 
should pervade a university Its professors must be 
investigators if only because otherwise they cannot be 
competent teachers Its schools must be provided with 
the appliances and material facilities for research, and it 
must attach to itself by scholarships and fellowships 
numbers of young men devoting themselves, in trie 
first place, to research , while the conduct of onginal 
investigation may be made an incident in the normal 
training of advanced students 

It is to be noticed that this emphatic pronouncement 
is based directly on experience, and on experience of a 
strictly pedagogic or university type These experts in 
conference had no need to raise the underlying principles 
on which useful continuance of the existence of univer 
cities depends Universities are organs of the com¬ 
munity, and the pabulum that they absorb, whether it be 
derived from hoards of the past or from the circulating 
wealth of the present, obviously is diverted from other 
uses Their utility depends upon the returns they make 
to the community Such products consist of an output of 
trained men and of knowledge , these, to resume the 
metaphor, corresponding to the direct secretion of an 
organ, and the general diffusion of a subtle but pervading 
influence comparable with the internal secretions dis¬ 
covered by modern physiology A university that starves 
and discourages research turns out into the world smooth 
and conventional graduates, blind to the surprising 
novelties of life, more ready to meet crises, small or 
great, with historical parallels than novel efforts t fitter 
to adorn success than to achieve it, it prefers criticism 
to knowledge, style to matter, glosses and reconciliations 
to the disconcerting energy of new ideas , it instils into 
the body politic a bland and slothful miasma of self- 
content. A university pervaded by the spirit of in¬ 
vestigation sends out graduates ready to change with 
changing conditions, to whom difficulties are opportuni¬ 
ties, ana who, above all, are trained to watch for the 
inevitable changes in the most familiar ideas as new facts 
creep into light, it sends out the new knowledge, which 
becomes transmuted into new practical advantages for 
humanity, and it sends out the old knowledge not wrought 
into artificial harmonies, but with a bold presentation 
of the gaps and roughnesses which are the chief stimulus 
to new discovery , it radiates through the community the 
alert and adaptive spirit of progress 

It is needless to say that, like the American univer¬ 
sities, the universities of the continent, and in especial 
those of Germany, are conspicuous for the extent to 
which they encourage research by their funds and by 
their arrangements The historian of the future, who is 
to trace the vast progress made in recent years by 
Germany in power, wealth, commerce, the arts and 
industry* without doubt will notice the part played by 
her many universities in this momentous change A 
single article in the pages of a scientific journal is not 
a suitable vehicle for any exact examination of the 
relative advances made by England and other countnes 
m recent times. But, until matters have been put right, 
every opportunity is convenient to insist that the univer¬ 
sities of Britain do not encourage research sufficiently, 
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and that, in particular, her richest university habitually 
and systematically despises research in its general 
arrangements, in the allocation of its endowments, and 
m the distribution of its revenues Moreover, it is 
especially unfortunate that not only is the amount of 
consideration given to research minute, but is diminishing 
A single example is more convincing than a multitude 
of general statements, and an appropriate instance lies 
unfortunately ready to hand tn the preface to the last 
volume of 44 Linacre Reports,” recently issued by Prof 
Ray Lankester The lAte Linacre Professor and present 
Keeper of the British Museum of Natural History, in a 
preface addressed to the Vice Chancellor of the Uni¬ 
versity of Oxford, deplores the attitude of the Oxford 
colleges to the natural sciences " The College endow¬ 
ments,” he states, and every one with knowledge of the 
matter is able to corroborate, “are now more largely 
than ever employed in maintaining a tutonal system^which 
is in itself of small value—if not positively injurious— 
and necessarily in complete antagonism to the develop¬ 
ment of the method of study, and to the wide range of 
subjects studied, which distinguish everywhere but in 
Oxford the University from the Preparatory School” 
Prof Lankester believes that the natural sciences, the 
subjects particularly associated with research as a means 
of training and as a source of directive knowledge, 
should be supported by not less than two thirds of tne 
endowments at the disposal of these colleges. Oxford, 
no doubt, is an extreme example of the general failure of 
British universities lo respond adequately to what 
everywhere but in England is regarded as the first duty 
of a university , but there is urgent need for inquiry 
into and redress of the conditions which have brought 
about the present state of affairs, and those institutions 
which have taken a larger view of their duties will be the 
first to approve a strong statement of the existing 
failure 


BRITISH DRAGON!LIES' 

R LUCAS is favourably known to entomologists by 
previous works on Bntish Butterflies and British 
Hawk-moths , but m the present work he has broken new 
ground, and gives us a complete and trustworthy account 
of our British Dragonflies, the study of which has pre¬ 
viously been much neglected in England 

Dragonflies resemble butterflies in being among the 
largest and most conspicuous of day flying insects , but 
they are far less numerous in species, for while there are 
300 butterflies in Europe in round numbers, out of which 
from 60 to 70 inhabit the British Islands, the Dragon¬ 
flies of Europe barely exceed 10a, of which, however, 
40 are admitted by Mr Lucas as Bntish, a consider¬ 
ably larger proportion than in the Butterflies. It is 
curious, nowever, that among seven additional species, 
properly excluded by Mr Lucas as not truly indigenous, 
is Pantala flavesans , Fabncius, said to have been taken 
years ago by Sparshall in the Fens This is an abundant 
species in nearly all parts of the world (Asia, Africa, 
Oceania and America), but with the single exception 
above mentioned, it has never been noticed as occurring 
in any part of Europe 

One advantage or dealing with a limited subject is that 
it permits of its being treated with sufficient fulness for 
most practical purposes, in a sufficiently portable form. 

While not neglecting the literature or his subject, a 
large portion of the present volume is based on Mr 
Lucas’s own personal observations, which unparts much 
greater value to the whole of his work, for although 
every author must be more or lees dependent on the ob¬ 
servations of others as well as on his own, yet he is not 
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competent to judge of them, or to estimate their relative 
value and importance, unless he himself has a practical 
as well as a theoretical acquaintance with the subject 
One disadvantage in collecting Dragonflies is tne diffi¬ 
culty of preserving the colours of most of the species 
Hence the importance of carefully coloured illustrations 
taken from fresh specimens , and although Mr Lucas’s 
illustrations, which appear to be colour printed, are not 
equal to Charpentier's beautiful plates of the same in¬ 
sects, they represent the insects very well, and the neu- 
ration of the wings is also accurately reproduced 
Photography would, however, be the only way in which 
the neuration of many of these insects could be produced 
with absolute accuracy, especially in the case of Neuro- 
themts and one or two other hast Indian genera, m 
which the network is excessively fine, and must include 
thousands of divisions in each wing 

Mr Lucas has divided his work into ntne chapters — 
introduction, life history, classification, the nymph, the 
imago, genera and species, reputed species, breeding the 
nymph, and preparing for the cabinet The book con 
eludes with addenda and corrigenda, list of works re¬ 
ferred to, and a good general index There are also 
detailed tables of genera and species, and even of the 
nymphs. The plain figures represent oviposition, eggs, 
nymphs, parasites, and vanous details of the insects 
In order to show the full manner in which Mr Lucas 
has dealt with bis subject, we will take one of the best 
known, though not one of the very commonest species, 
Ltbtllula quadrtmacutaia, Linn , to which nearly twelve 
pages are devoted First we have synonymy, then the 
original description (which we would gladly see inserted, 
as a matter of course, in all descriptive works, whenever 
possible, as it would save much misunderstanding and 
inaccuracy), size, description of the male imago, the 
female, immature colouring, variation, oviposition, egg, 
nymph, cmergenre of imago, date, habits, migration and 
distribution within the British I sles It might be sug¬ 
gested that notes on extra British distribution, and when 
desirable, notes on allied non British species, would 
have made the account of each species more complete 
L quadnmacutata is the most remarkable of the 
European Dragonflies for its migratory habits, and if 
memory serves us, it has sometimes been observed 
migrating in company with butterflies, though whether 
pursuing them a9 prey, or whether both species were 
urged by some common impulse, may be a matter for 
investigation Most Dragonflies, except the slender 
bodied and delicately formed Agnonid.e, are very strong 
on the wing, and many even of those which are not 
migratory in their habits are often met with a long way 
from water But there is no doubt that many Dragon¬ 
flies are habitually migratory, which may partly 
account for the wide distribution of other species besides 
Z. quadnmaculata, which latter, it may be noted, is 
found throughout temperate Asia and North America, as 
well as in Europe In Christmas Island, near Java, 
where three wide-ranging species of Dragonflies are 
found (one of them being the almost cosmopolitan 
Pantala flavescens , already referred to), they are never 
seen except when the wind is blowing from a certain 
direction, when they appear suddenly in swarm 9 

A century ago we had no systematic works on British 
insects at all, except Lewin's admirable book on British 
Butterflies, published m 179;, for even Marsham’s pioneer 
book on Coleoptera, and H&worth’s on Lepidoptera, did 
not begin to appear till the beginning of the present 
century At present we have more or less complete 
works on several orders and families of insects , but 
there are still many large groups, including the great 
order Diptera, and a large portion of the orders Hymen- 
optera, Neuroptera, and some families of Homoptera, of 
wnich we have no adequate up-to date monographs at 
all, at least in a separate form 
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We congratulate Mr Lucas on his having so success¬ 
fully filled up one of these remaining gaps in our British 
entomological literature 

As a specimen of Mr Lucas's style, we may quote his 
account of the habits of one of the commonest of the 
larger British Dragonflies, sEscAna cyanta, Muller 

“ Though sometimes seen flying over the water, where 
it is difficult to catch, this insect is oftener met with 
along hedgerows and lanes, where it sometimes for a 
long lime flies backwards and forwards over a very re¬ 
stricted range On such occasions, notwithstanding its 
rapid, powerful flight, it is usually possible, with careful 
watching, to make a capture When once startled, how 
ever, it usually soars away out of sight, to return very 
possibly, however, to the same spot a little later On 
one occasion, in Berkshire, l noticed an E cyanta 
hawking along a hedge in this way, and presently saw it 
capture a butterfly (probably the Small Copper) After 
circling round it several times the Dragonfly secured its 
prey, and began wildly careering round as if rejoiced at 
its success While thus engaged, a wing of the butterfly 
—or part of one—was let fall, and cvanca settled in the 



Fig 1 — Kuhns grundit ovipositing 


hedge, where it appeared to be further stripping its 
captive. Shortly after, the Dragonfly was captured in its 
turn, when the body of the butterfly was found still be¬ 
tween its jaws. But it is, of course, not at all an un¬ 
common thing for one of the larger Dragonflies to capture 
a butterfly, whose wings it removes in a very workmanlike 
manner” 

Apropos of the above passage, we may remark that a 
large North American Dragonfly {Anax longtes , Hagen), 
belonging to the same family as *Eschna cyanea, is de¬ 
scribed as habitually decapitating its prey, which generally 
consists of some ot the larger butterflies W F K 


NOTES . 

The desire has been widely expressed m University circles 
in Edinburgh that the Curators of Patronage, with whom the 
appointment to the chair of medicine rests, should offer the 
poet to Prof Osier, of the John* Hopkins University, who is 
well known as a teacher and dlnicist of the highest scientific 
eminence, and whose acceptance of it would greatly strengthen 
both the systematic and clinical teaching in the University It 
would appear, however, that the Curators have no choice In 
the matter, but are bound to advertise every vacancy, so that 
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the for more satisfactory and dignified method of appointment 
by invitation ia necessarily excluded Nevertheless, it la con¬ 
fidently hoped that Prof Oiler may be induced to send In a 
formal application for the chair, since it is certain that his 
claims would receive every consideration from the present 
Board of Curators, who have more than once, on recent occa 
aions, shown that they are superior to merely local confident 
tions, and that they have regard in making these appointments 
solely to the best interests of the University Prof Osier is 
a Canadian by birth, and although he has for many years 
successively occupied the important chAirs of medicine in Phila 
delphia and Baltimore, he has, we believe, never renounced 
hu British nationality His appointment to Edinburgh, al 
though it would be felt as a serious loss by our kinsfolk on the 
other side of the Atlantic, would doubtless be considered by 
them, and especially by our Canadian fellow subjects, as a 
graceful recognition tliat we are one people bound together in 
science, as in politics, by common interests, and that we are 
prepared to welcome the best man from whichever ude of the 
water he may hail Applications for the post, with testimonials, 
must be lodged with Mr R Herbert Johnston, Secretary to 
the Curators, at 66 Frederick Street, Edinburgh, on or before 
April 14 

The Bakerian Lecture of the Royal Society will be de 
live red, on March 8 by Prof Tilden, F R-S , on “The 
Specific Heat of Metals, and the Relation of Specific Heat to 
Atomic Weight ” The Croonian Lecture will be delivered, on 
March 23, by Prof Paul hhrhch, of Frankfurt on Main, the 
subject will be “ Immunity, with especial reference to Cell 
Life " 

PROF Zittki , professor of palocontology and geology in the 
University of Munich, has been elected a correspondant of the 
Paris Academy of Sciences in the section of mineralogy Prof 
PfefTer, professor of botany at Leipzig, has been elected a 
correspondant in the section of botany 

THE Electrician states that the late Prof D L Hughes has 
bequeathed to the Paris Academy of Sciences a sum of 4000/ , 
the income of which is to be used as a prize for the most 
important discovery in physical science, preference being given 
to a discovery in electricity or magnetism 

Prof C Piazzi Smyth, for forty two years Astronomer 
Royal for Scotland, and professor of practical astronomy in the 
University of Edinburgh, died on February 21, at the Age of 
eighty one 

The committee of the Liverpool School of Tropical Diseases 
has decided to send out almost immediately another expedition 
to West Africa. The expedition will make its headquarters in 
Old Calabar, and carry on researches in Southern Nigeria 

Thjs Times states that Mr Charles Whitehead, who has acted 
as technical adviser to the Agricultural Department of the Privy 
Council, and subsequently to the Board of Agriculture, during 
the past fifteen years, has been compelled to resign that appoint 
ment owing to ill health 

Dr. C L. GllfSBACH, the Director of the Geological Survey 
Jn India, has gone for a tour in the famine districts of the 
Central provinces, Bombay and Rajputana, with a view to 
examining into the practicability of sinking artesian wells. 

A Bacteriological Institute for Ceylon, erected from 
funds provided by Mr. J W, Charles de Soysa, after the best 
European models, was offidally opened at the end of January 
The Director of die Institute will be Dr Marcus Fernando, who 
has personally superintended its construction 
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The Government of India have added to Mr. John Eliot's 
designation of 11 Meteorological Reporter to the Gbverniftett 
of India” the words “and Director General of Indian Ob¬ 
servatories. ” The meteorological office has been r em oved to a 
house specially built for it The address of the office will hence 
forth be—All pore (Calcutta), Bengal, India 

The Sugar Beet Committee of the Central Chamber of Agri* 
culture have decided to make arrangements for a series of not 
less than twenty experiments in the growth of sugar beet In 
different parts of Great Britain and Ireland during the forth¬ 
coming season, each experimental plot to be at least one acre 
in extent As, in certain cases, previous experiments have demon 
strated the value of sugar beet for the feeding of stock, inde¬ 
pendently of the value of the root for the manufacture of sugar, 
thii point will be specially kept in view in connection with the 
proposed experiments of the present year 

Mr A, A Camprei l Swinton will give a lecture upon 
“Steam Turbines, Land and Marine,” at the Camera Club, on 
Thursday, March 8 

As the Royal Meteorological Society will attain its jubilee on 
Tuesday, Apnl 3, having been founded on April 3, 1850, it is 
proposed to observe this fiftieth anniversary in a special manner 
The Council have Arranged for a commemoration meeting on 
that day, at which the President will deliver an address, and 
deleguics from other societies will be received In the etening 
a conversazione will be held at the Royal Institute of Painters 
in Water Colours. On the following day, Apnl 4, the Fellows 
will visit the Royal Observatory, Greenwich, and in the evening 
will dine together at the Westminster Palace Hotel Tn view of 
this Jubilee Celebration, Mr G J Symons, F R.S , was 
elected President at the annual meeting of the Society on 
January 17, but owing to illness be has since been obliged 
10 resign this office In these circumstances the Council at 
their last meeting appointed Dr C Theodore Williams as the 
President of the Society 

The awards of prizes by the Reale Isututo Lombardo for 
the past year seem to indicate rather a lack of essays of real 
ment The 11 ordinary ” prize offered by the Institution for the 
best catalogue of remarkable meteorological phenomena prior 
to 1800 was unawarded, but premiums of 400 lire have been 
awarded to three of the competitors, and the judges consider 
that the publication of the results arrived at conjointly by the 
three would be of great value Under the Cagnola foundation 
five prize* were offered, and none awarded, the only award being 
a premium of 1000 lire to the sole competitor who sent in an 
eaaay on illustrations of Hertz's phenomena On two of the 
other subjects no essays were sent in, and on the other two the 
essays were not of sufficient ment tx> justify an award The 
Pizzamiglio prize and the Clanl prize, for essays in political 
science, and the Zaneltl prize, for discoveries in pharmaceutical 
chemistry, are all unawarded The Fossati prize, for an eraay 
illustrative of the macro and micro scopk anatomy of the central 
nervous system, has been conferred on Dr Emilio Verattl In 
striking contrast to the pancity of competitors In subjects of a 
more or less academical character is the keen competition for 
the Brambtlle prise, given “to one who has Invented or In&o- 
duced into Lombardy some machine or some industrial p roc es s 
from which the population may derive a real and proved 
benefit ” Seventeen competitors entered for this prize, the 
awards including a gold medal and 500 lire each to Btanchi 
and Dubtai, for denccalors of silk-cocoons j to Aurelio Mascn* 
for new processes connected with the textile Industry j and to 
M Ruscom, for developing the “ Mercer" process in the qotton 
industry In addition, gold medab and 400 lire ale awarded to 
] Carlo Carloni, for hit invention of a mastic called asagnestfi 
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M a substitute for rod lead for Junctions of pipes, also for a 
bicycle brake j to Demetrfo Freda and Co., ht eitracts used in 
taanlc£ and for the manufacture of oxygenated water t and to 
J Ldffler, for introducing into Milan the manufacture of artlfi 
eial flowers in porcelain A gold medal and 300 lire is awarded 
to the Italian Colour Manufactory under Max Meyer and Ca, 
and a bonus of 300 lire to E Tuflknelli, of Milan, for an inven 
tion connected with water and gas pipes 

Thu present position of chemical industry in Japan is referred 
to In the Board of Trade Journal Near Osaka, the Yuso 
Kwaiaha alkali works and the Nippon Yuso Kwaisha sulphuric 
acid plant are both in steady operation It is stated that the 
Yoso Kwaisha plant was started in 1893 by English engineers, 
who fitted it up on the most approved principles, but u now 
entirely under Japanese management At the works of the 
Nippon Yuso Kwaisha sulphuric acid is concentrated in Kioto 
porcelain vessels in terraced succession Wakayama and 
OkayamA pyrites, containing from 47 to 50 per cent of sulphur, 
are used The sulphuric and, packed in earthenware carboys, 
has been exported in small quantities as far as Bombay Iodine 
is also manufactured from seaweed, but in a very small wa£ 

Among the new instruments brought out by Messrs. Isenthal, 
Fouler and Co, for use in connection with radiography and 
wireleas telegraphy, is a mercury jet interrupter, which is 
one of the most perfect forms of break yet designed, and is 
more serviceable than Wehnelt’s electrolytic interrupter It 
consists essentially of a fine jet of mercury forming one contact 
piece, and a series of teeth cut in a cylindrical surface forming 
(he other contact piece The cylindrical surface surrounds the 
jet Its axis » vertical, and the teeth taper downwards. 
Hence, when the cylinder is made to revolve, by means of a 
small motor to which it is connected, contact is made when the 
|et impinges upon a tooth, and broken when it comes upon an 
interspace By raising or lowenng the jet the ratio of contact 
to Interruption may be varied from zero to infinity, and thus the 
mean current strength may be adjusted to any required value 
without interposing resistances. The number of interruptions 
may be varied through a wide range, and with twenty four 
contacts and the motor geared up to three thousand revolutions, 
it reaches 72,000 per second, which suffices for practically every 
purpose 

The magnetic qualities of building brick, to which so much 
attention has been directed of late by the work of Folgheraiter 
and others, have been tested quantitatively by Messrs, G A 
Gage and H E Lawrence, who, writing in the Physical 
Review, describe experiments, the original object of which 
appears to have been connected with the choice of bncks used 
in building physical laboratories so as to cause the least possible 
magnetic disturbance to the instruments. *rom the diagrams 
and tables it appears that certain bricks, described as “ brown " 
and “pressed red,” exhibited the most marked magnetic 
properties, and some of those described as white were among 
the least magnetic, and the authors infer that the effects are 
due to the presence of magnetic iron oxide either a constituent 
of the clay or formed by heat 

Rifmencs was recently made in Nature to Signor G 
Gugttelmo’i observations on certain modifications of hydrometers. 
In a still more recant number of the Attidei Lintet (ix a), the 
nine writer describes certain still different forma of total im¬ 
mersion hydrometers, in which the inclination of the instrument 
to the honcoa determines the density of the liquid The 
principle is, to all intents and purposes, the same is that of the 
Unt lever balance commonly used for weighing letters. The 
hydrometer is an unsyjnmctncal body capable of turning about 
a honsootal axis at oae extremity, and having its centres of 
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gravity and buoyancy wof in a straight line through this axis. 
On pouring any fluid into the vessel containing the hydrometer, 
the latter will rotate into a position In which the moments 
about the axis of support of the weight of the hydrometer 
and the upward reaction of the liquid balance each other, 
and as the position of equilibrium depends on the density of 
the liquid, the taller Is determined by reading off the inclination 
of the instrument to the horizon The object of this device Is 
to obviate the disturbances due to capillarity which are in 
separable from all forms of total immersion hydrometers 
Finally, by the use of a mirror method for reading the inclina¬ 
tion (the effects of refraction being practically avoided by at 
Caching the scale to the face of the containing vessel), great 
sensitiveness is obtained It is easy to obtain hydrometers in 
which two or three degrees variation in temperature changes 
the deflection by 40% but these are necessarily available only for 
a very limited range of density 

Thr quarterly formerly entitled Terrestrial Magnetism, but 
which has now adopted the more comprehensive title of Ttrres 
trial Magnetism and Atmospheric Electricity , bids fair to be 
come a cosmopolitan medium of publication for papers bearing 
on this department of geophysics In the last number (iv 4) 
Profs Elster and Geitcl discuss, in a paper in German, the 
question of the existence of free electrical 10ns in the atmosphere, 
and the possibility of explaining the phenomena of atmospheric 
electricity by the properties of ionised air (see p 422) This 
theory, while still open to objection, would appear to overcome 
some of the difficulties attaching to Exneris and Arrhenius's 
theories. In the same language, Dr Llldeling describes certain 
researches on the diurnal variation and on magnetic dis 
turhances in polar regions. Dr Ludeling investigates 
graphically the phenomenon of the diurnal variation of the 
earth’s magnetism for eleven stations with the aid of Von 
Bezold’s vector diagrama It would appear that when the 
magnetic disturbances are excluded, the direction of the curve is 
clockwise, but that the direction of the disturbance vector dia 
gram is anti clockwise , and Schuster's assumption, that the psrt 
of the diurnal variation freed from disturbance can be referred 
to an invariable revolving system, Is not far from the truth 
An article by the late General de Tillo deals with the rela 
tion between the magnetic elements and the distribution of 
land and sea, and the mean temperature of the earth's surface 
The other papers include notes on the magnetic anomaly near 
Kursk, Russia, by G W Liltlehales, on new magnetic inten¬ 
sity variometers, by A Ileydweillcr, and a biographical sketch 
of Prof Wild, illustrated by a portrait and view of the Con 
stantine Observatory at Paulowsk* 

A report on the commercial value of the metric system, 
with special reference to the classification of German iron 
man u fact arcs, was recently forwarded to the Wolverhampton 
Chamber of Commerce by the British Consul at Amsterdam, 
and is referred to in the Board of Trade Journal, The Consul 
states that the iron and steel manufacturers' unions of Germany 
have adopted a uniform system of dimensions for articles of 
universal consumption at home and abroad Angle iron of all 
descriptions, flanged boiler ends or fronts for Cornish or 
Lancashire boilers, the boilers themselves, and iron and steel 
tubes and all fittings connected with them, such as valves, 
cocks, T pieces, are made, so for as flange, diameter, and 
working lengths are concerned, in normal standard sizes, in 
order that every part of one work may be procured at once to 
fit every corresponding part of another construction These 
normal standards are all fixed by the free co-operation of the 
combined tierman engineers’ associations, and are unanimously 
adopted by the various manufacturer* all over Germany At 
present a committee of the engineers' associations is occupied 
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bt endeavouring to fix a metric thread for bolts and screws, 
nuts, bolt heads, &e., as the present universal normal standard 
(the Whitworth) is so differently constructed by different works 
that the parts are not as interchangeable as should be the case 
These classifications arc naturally making more and more pro¬ 
gress in Germany, not in the iron trade alone, but in other 
manufactures. In view of these facts, the Consul points out 
that Germany and the Continent generally will have a constantly 
increasing advantage over British manufactures in the future in 
foreign countries, unless the metric system be fully and entirely 
adopted by Great Britain 

Thk Danish Meteorological Institute has for the last few years 
been carrying on the useful work of collecting from all available 
sources particulars of the state of the polar ice In the first 
place, observations were collected around Greenland only, but 
more recently it has been able to extend iln oljservatioos so as 
to comprise the seas from Nuvaya /emlya and Spitsbergen to 
Davis Strait and Baffin Bay The results for 1899, accompanied 
b) charts, have been published in the 1 Nautical Meteorological 
Yearbook M of the Institute for that year, and exhibit the follow 
mg peculiarities —(I) In the Kara Sea, the western part of 
Barents Sea, the South east and part of North Spitsbergen, and 
also in Smith Sound und the immediately adjacent waters, there 
appears to have been more ice present than is usually the case 

(а) South of Franc Joseph I^and and on the east coast of Green 
land, there has been considerably less icc present than usual 
This latter condition gives promise of a good spring season off 
the south west coast of Greenland The great scientific and 
practical value of knowing, as far as possible, the annual dis¬ 
tribution, character and quantity of drift ice of polar origin was 
unanimously recognised by the International Geographical 
Congress in Berlin last year, and the Danish Institute will gladly 
receive any observations upon the subject, to assist in compiling 
similar information for future >ears. 

In advance of the complete report of the Indian Plague 
Commission, a chapter has just been published devoted to Mr 
Haffkine’s method of anti plague inoculations. Among the 
remits of the Commissioners 1 critical study of the nature and 
effect of the anu plague vaccine are the following —(1) 
Inoculation sensibly diminishes the incidence of plague 
attacks on the inoculated population, but the protection which 
is afforded against attacks is not absolute (2), Inoculation 
diminishes the death rate among the inoculated population 
Thu is due, not to the feet that the rate of attack is diminished, 
but also to the fact that the fatality of attacks la diminished 
(3) Inoculation does not appear to confer any degree of pro 
lection within the first few days after the inoculation has been 
performed (4) Inoculation confers a protection which certainly 
lasts for some considerable number of weeks. It u possible 
that the protection lasts for a number of months. (5) The 
varying strength of the vaccine employed has apparently had a 
great effect upon the results which have been obtained from 
inoculation. There appears to be a definite quantum of 
vaccinating material which gives the maximum amount of pro 
tection, and provided that this quantum can be injected in one 
dpse, and provided also that the protection turns out to be a 
lasting one, reinoculation might with advantage be dispensed 
with. The best results of Inoculation will only be obtained 
after an accurate method of standardisation has been devised 

(б) The Otfmnussiooers finally recommend that, under the safe 
guards and conditions of accurate standardisation and complete 
sterilfeadon of the vaqctae and the thorough sterilisation of the 
syringe in every case, inoculations should be encouraged 
w barer*. poanble, and in particular among disinfecting staffs 
and the attendants of plague hospitals. 
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Wi have received from Mr H. Gmtel an interesting p ap er 
read before the Brunswick Society of Science, entitled “ Con¬ 
tributions to the Knowledge of Atmospheric Electricity/' by 
Mr J Eliter and himself. The paper deals principally with a 
summary of the results of experiments on the ionic conduction 
of gases, first investigated by W Giese, in 188a, and subse¬ 
quently by Prof A Schuster, J J Thomson, and others, and 
explains the recent advances made in the problem of atmospheric 
electricity by treating it from a similar standpoint The results 
attained agree well with those arrived at by Mr C T R 
Wilson, of the Cavendish Laboratory, at Cambridge, in recent 
experiments, made at the instance of the Meteorological Council, 
on the relation between nun and atmospheric electricity {PM 
Trans Ser A, 193, 1899). He found that positive and negative 
ions (at least those produced in air by Kontgen rays) differed 
in their efficiency as condensation nuclei, that the negative 
ions are more efficient as nuclei for the condensation of water 
vapour, and that a preponderance of negative electricity will 
consequently be carried down by precipitation to the ttrth’s 
surface Elster and Geitel found that normal atmospheric air 
contains positive and negative 10ns in nearly equal quantity, 
and mat when the mr is pure the 10ns meet with little ob 
strucuon to their movement, the negative (as shown by leleny) 
moving faster, but that if the air is misty their mass is greatly 
increased, and their mobility almost entirely prevented 

A memoir on the geology of Newport, Monmouthshire, by 
Mr Aubrey Strahan, has just been issued by the Geological 
Survey It is notified as the first part of a general memoir on 
the geology of the South Wales coal field The original 
geological survey of that large area was commenced mots than 
sixty years ago by De la Beihe, and it is but natural that the 
old one inch maps have long been out of date The re survey 
was commenced by Mr Strahan in 1891, and now, with the aid 
of several colleagues, a large pan of the coal field has been 
mapped in detail on the six inch scale These larger maps are 
deposited for reference m the Geological Survej Office in 
Jermyn Street, while the one inch mips, which are published, 
afford a good general idea of the structure of the country Of 
these sheet No 249 is now described The main advances 
made are in the sub division of the Old Red Sandstone and of 
the Coal measures, and in the tracing out of the feulti and dis 
lurbances which have affected the position of the productive 
coal stratA The memoir contains the results of a systematic 
survey, whereby the variations in the character and thickness of 
the strata have been followed, and the numerous coal seams 
have been tabulated and correlated The practical importance 
of the work in the colliery districts will be appreciated by those 
interested in the further development of the great coal field 
On scientific grounds geologists will find matter of Interest 
relating to the Silurian rocks and fossils of the Usk district, as 
well os in regard to the Old Red Sandstone, Carboniferous Rocks, 
Keuper Marls, Rhxtic Beds and Lower Lias It is noteworthy 
that there appears to be a sharp plane of demarcation between 
the Silurian and Old Red Sandstone j and that no break has 
locally been found in the series of strata which constitute the 
Old Red Sandstone The mapping of the Drift deposits has 
thrown much new light on the extent of the glaciation of South 
Wales 

Prof Tacchim, In a recent contribution to the R Acca 
detni* dtt Linux ^ describes the Roman earthquake of July 19, 
1899 The earthquake belongs to the series which have their 
origins beneath the Alban HQls, the epicentre being situated 
near t rascatl At this place, and In some of the neighbouring 
villages, buildings were damaged The shock was felt to a 
distance of 130 km from the epicentre, and was recorded by 
the selimometrograph at Catania (5*0 km ), having travelled 
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Itot with a velocity of About 4 km. per seco&d Diagram* of 
great interest were obtained by mean* of the seismographs 
erected In the cellar of the Collegfo Romano at Rome 

Mock interest attaches to a short note, accompanied by a 
plate, by Mr D le Soucf, in the February number of the 
Zoologist, on the mode in which the newly bom Kangaroo is 
transferred to the maternal pouch and affixed to the nipple 
11 When the young one is ready to be boro,*' writes the author, 
“ the mother fits down on the ground, resting on the upper 
portion of the base of her tail, and with that appendage resting 
level on the ground in front of her » she then holds her pouch 
open with her two fore paws, and, as the helpless mite is born, 
it rests on the soft fur of Lhe under tide of the tail The mother 
immediately transfers it to her pouch with her lips only, and 
evidently with great care attaches it to the nipple The mouth 
of the young one is apparently only a round hole, and it as yet 
has no power of suction , but the nipple is of a peculiar shape, 
with the pout bard, and the moLber is thereby enabled to insert 
it into the mouth of the young one She then holds it in 
position while she pours the milk into the nipple, which thereby 
swelh out and holds (he young one on , but if, after being once 
firmly attached, it is pulled off, it cannot be replaced, even by 
the mother, for the end of the nipple now being flaccid instead 
of hard cannot well he inserted into the mouth of the little 
one “ 

We have received from Messrs. G H Carpenter and W 
F vans a reprint or their memoir published m the Proceedings of 
the Royal Physical Society of Fdlnburgh, on the spring tails 
(CollemboU) and bristle tails (Thysanura) of the Edinburgh 
district, a group of insects the study of which has hitherto 
received somewhat scant attention 

A PAPER by Prof II A Kelly in the December number of 
the Bulletin of the Johns Hopkins Hospital, entitled “The 
Recognition of the Poisonous Serpents of North America,” 
merits notice, if only for the sake of the beautiful photographs of 
snakes' heads with which it is illustrated In addition to these 
life like portraits, the author gives brief descriptions of some 
of the lending features of Lhe various species 

To the January number of the American Naturalist Frof H 
t Osborn contributes an instructive paper on the tntercentre 
and hypapophyses in the cervical region of the backbone of 
van out groups of reptiles In the same issue Mr Ale* 
Hrdltcka publishes a plan for the best arrangement of large 
scries of human bones intended for comparative study , this 
may be commended to the careful attention of museum curators. 

Last year, in an aviary in one of the wards at Caterham 
Asylum, a wild rabbit turned a dove ofT its nest and sat on 
two doves' eggs till they were batched A correspondent of 
The Christian Globe (March 1) states that this year the nurses 
Are trying another hatching operation They have placed two 
bantam's eggs in the same nest The same rabbit has taken 
to these eggs, and only leaves the eggs to take its food, re 
turning at once to the nest. The nest is six feet from the 
ground, the rabbit, in the presence of the correspondent, was 
taken out of the nest and placed on the floor by the nurse, 
but it very quickly climbed up again to the nest 

The Transactions of the English Arboncultural Societj, vol 
rv part a, contains several valuable papers on the pruning and 
culture of trees, as also some Interesting photographs. 

We have received a copy of the second edition of “Die 
Moor and AIpcnpAauen (vorsugswelse Euxe it flora) des Alpen 
garteni Zfisebtn M Merseburg, und Ihre Cultur,” compiled by 
Dr. G. DUek. The hit occupies over 70 pages, jmd gives a 
bogs amount of information respecting the habit and mode of 
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culture of a very great number of Alpine plants. They 4re 
offered for sale either singly or in assortments. 

Messrs. James Backhouse and Son, Ltd , of\ork, have 
inaugurated a new department in their Nurseries, which may be 
of great service to botanical lecturers and demonstrators, in 
providing a supply of material cft(>ecially for microscopic work* 
They have issued an extensive priced calaogue, comprising 
objects in the Myxomycete*, Alg'e (including diatoms). 
Chances, Fungi, Hcpattcre, Muici, Ptendophyta (prothallia 
and vegetative organs), Gymnoapcrms, and all the more 1m 
poriant orders of Angiosperms The department is under the 
management of an experienced practical botanist. Dr Arthur 
II Bartt, and seems likely to supply a long felt want 

Dr Paul Topinard's volume on “Science and Faith" 
was recently noticed in these columns (p 270) We have now- 
received the French edition of the work, having for us title 
11 L'Anthropologie et La Science Sociale," and published by 
MM Masson and Co Several sections are considerably larger 
in the French than in the English edition, and the section on 
social science is entirely different The French title better 
expresses the scope of the work than the English one 

Prof W Johannskn , of Copenhagen, has issued, in ( .erman r 
(Fischer, Jena) a pamphlet on the etherisation of plants, fur 
the information of practical nurserymen He has devised an 
apparatus for the exposure of growing plants to the action of 
the vapour of ether, and states that, while killing the leaves 
already on the plant, it promotes the rapid and luxuriant 
development of the buds after removal from the ether l»\ 
The experiments were made chiefly on the lilac 

The following lectures will be given at the Royal \ ictona 
Hall, Waterloo Rood, S E , on Tuesday evenings during 
March —March 6, Mr A Stanfield, “Money", March 13, 
Mr S A F White, “ The Polarisation of Light' March 20, 
Prof Frank Clowes, “ Nature's Scavengers ’’, March 27, Mr 
Bennett H Brough, “ The World s Copper Mines." 

The fourth part of the sixth edition of Sir Michael Fosters 
standard “ Text Book of Physiology" will be published Imme 
diatcly by Messrs Macmillan and Co, Ltd In previous 
editions this part has included Book III , on the senses and 
some special muscular mechanisms, and Book IV , on the tissue* 
and mechanisms of reproduction In the volume about to be 
issued, only the senses are dealt wiLh , and in the revision of 
this part Sir Michael Foster has had the valuable assistance of 
Dr W li R Rivers, whose name appears upon the title page 
Part v of this work will consist of the subjects of Book I\ 
formerly included m Part iv 

The aJJition* to the Zoological Society's Gardens during the 
past week include a Pinchc Monkey {Midas oedtpus) from 
Colombia, presented by Mrs. II V Holden , a Manca Gazelle 
(Gasella manca, 9 ) from the Persian Gulf, presented by Mr 
B T Ffinch , a Red-crested Cardinal (Paroana cutnllaia) from 
South America, presented by Miss Power, a Jackal Buzzard {Buteo 
jacal) from Africa, presented by Mr Douglas Mann , a Nilotic 
Crocodile {Crocodilus mlotuus) from Africa, presented by Mr. 
Rupert D'Oyly Carte , an Indian Darter [Plotus melano^asferi, 
an Indian Horn bill {Antkracoaros malabaricns) from India, 
two Common Wolves (Cants lupus , A 9 ■ white var), a Four 
lined Snake (Coluber quatuorltneatus ), Furopean , a Serrated 
Terrapin {Chrysomys senpta ), two Speckled Terrapins {Clem 
mys guttata), fifteen Mississippi Terrapins {Malacoclemmys 
gtograpkica) from North America, four Block headed Terrapins- 
{Damouta reevesi umcolor) from China, deposited, an Undu¬ 
lated Grass Parrakeet {Molopsettacus umlulatus) from Australia, 
received m exchange 
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OUR ASTRONOMICAL COLUMN 


\ST AO NO MIC AI OCCUE&BNCBB IN MARCH 


Much 2 6h Mercury in conjunction with moon. Mercury 
4 ° 37 ' b 

7 23b Mercury At greatest elongation cut (18* 16') 
8. 6h 13m to 7b 3m Neptune occulted by the mooli 

8 gh 31m Minimum of Algol (0 Tersei) 

to 13b 43m to 14b 40m Occultation of/Geminorum 
(mug 5 2) by the moon 

10 14b 18m to iqh. 57m Transit of Jupiter’s Sat 

III 


11 14b 13m to 15b 6m Occultation of 29 Canon 

(mag 5*9) by the moon 

15 Venus Illuminated portion of disc, o 708 Mare, 


0 993 

<5 Ijh 20m to l6h 25m Occultation of e Leonis 
(mag 5 I) by the moon 

<7 iSh 7m Transit (egress) of Jupiter's Sat III 

21 17h 19m to *7h 33m Occultation of p Ophmchi 

(mag 5 3) by the moon 

.23 20b Saturn in conjunction with the moon 

13 joh 35m to 21 h 46m Occultation of Saturn by 
the moon 

28 11 h 12m Minimum of Algol (6 Persci) 

31 8h im Minimum of Algol (3 Persei), 


COMET GialORINI (1900a) —The AstronomtscktNackncktcn 
<Bd 151, No. 3624) contains an ephemeru and the elements 
of this comet computed from the observations mode on 

I anuary 21, February 3 and 6, at the Nice Observatory, by 
A GiACODim 
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Metfor Photookaphy —In the Astronomtsckt Nachruhten 
(Bd 151, No 3623) Ur Karl Koslersite describes the photo 
graphic equipment which he employed at the Vienna Observe 
lory for the detection of the I^eomd and Bielid meteors in 
November 1899 A plate accompanies the article, showing the 
method of mounting the cameras, four of which were used with 
out driving apparatus The cameras were all fitted with rapid 
portrait lenses, and great care was taken to accurately orient 
die plates for subsequent reduction 


MOTIVE PO WER S TEAM TURBINES HIGH 
SPAED NAVIGATION » 

•"TWENTY centuries ago the political power of Greece woe 
1 broken, although Grecian civilisation had risen to its 
seallti Rome was growing continually stronger, and was 
rapidly gaining lerntory by absorbing weaker States, hgypt, 
older in civilisation than either Grceee or Rome, fell, but two 
ctntunes later, before the assault of the yonnger States, and 
became a Roman province Her principal city at this time was 
Alexandria, a great and prosperous city, the centre of the 
commerce of the world, the home of students and of learned 
men, its population the wealthiest and most civilised of the then 
known world. 

It is among the relics of that ancient Egyptian civilisation 
that we And the first records of the early history of the steam 
engine In Alexandria, the home of Euclid, and pomibly 
contemporary with Archimedes, Hero wrote his 11 SpintaJia scu 


1 A DbcourM (UUvtrid at the Royal Iiutliutioa 00 Juaary ■€, by the 
Hoo a A Potvmu, F R S. 
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Pneumatlca.” It is doubtful if Hero was the Inventor of the 
contrivances and apparatus described in his work \ It k more 

S robable that they were devices generally known it the time 
fothlng in the text, however, indicates to whom the several 
machines are to be ascribed. Two of these quchlnef are of 
Special interest The first utilised the expensive force erf sir In 
a closed vessel heated externally, the pneumatic ferae being 
applied to the surface of water in other vessels, and the hydraulic 
force utilised for opening the doors of a Grecian temple, and 
working other pseudo magic contrivances. 

Then after describing several forms of cylindrical boilers, and 
the nse of the steam jet for accelerating combustion, he comes to 
the first of a type of steam engine, the steam turbine, which is 
the subject of our discourse this evening 
This is a veritable steam engine The cauldron contains 
water, and 11 covered by a steam tight cover, a globe k sup¬ 
ported above the cauldron by a pair of tubes, one terminating 
in a pivot, and the other opening directly through the trunnion 
joint into the sphere , short bent pipes are attached to dia 
metrically opposite points on the equator The steam generated 
in the cauldron passes up into the sphere and issues Ungen* 
tically from the bent pipes, and by the reaction causes the sphere 
to rotate 

It seems uncertain whether this machine was ever more than 
a toy, or whether it was used by the Greek pnests for producing 
motion of apparatus in their temples, but from our experience 
within the lost twenty years It appears that, with some improve 
ments in design and construction, it could have been applied to 
perform useful work at the date of Hero, and further that, 
when so improved, it might have claimed a place among 
economical steam engines, even up to the middle of the present 
century 

A lew years ago I bad an engine constructed to test the 
capabilities of thu class of reaction steam turbine, the only 
difference between this engine and Hero’s being that the 
sphere was abolished, as a useless incumbrance, the arms 
were made of thin steel tube of oval form, so as to offer the 
least resistance to their motion, and the whole was enclosed in a 
cast iron case which was connected to a condenser When sup 
plied with steam at a pressure of 100 lbs per square Inch, and a 
vacuum In the case of 27* of mercury, a speed of 5000 revolu 
tioni per minute was attained, and an effective power was 
realised of 20 horse, and the consumption of steam was only 
40 lbs. per brake horse power By this very creditable per 
foraunce, I was encouraged to further test the system, and con¬ 
structed a compound reaction engine, m which the steam was 
caused to past successfully through three pairs of arms on one 
hollow shaft, each pair being contained in a separate compart 
mem through which the shaft passed, soluble metallic packing 
preventing the passage of steam from one compartment to the 
next The performance of this engine was, however, not 
superior to that of the single two-arm Hero’s engine, for the 
simple reason that the excessive resistance to motion of the 
arms in the denser steam of the compartmenU more than neu¬ 
tralised the gain from the compound form The performance 
of this engine was, however, sufficiently good to have It placed 
on a par with many ordinary steam engines in the middle of ihc 
present century 

The great banner to the introduction of Hero’s engine was 
undoubtedly the excessive speed of revolution necessary to ob 
tain economical results, and with the crude state of mechanical 
engineering at that time, It would have been a matter of some 
difficulty to construct the turbine engine with sufficient 
accuracy of workmanship for satisfactory remits, to say nothing 
of the necessary gearing for applying the power to ordinary 
useful purposes. 

The next steam engine mentioned in history, which U capable 
of practical and useful development, Is Blanca’s in 1629. It is 
of the simplest form, a let of steam from a steam boiler im¬ 
pinges on a paddle wheel and blows It round. Thk form of 
engine has > si nee 1889 been developed by Dr, Dc Laval, of 
Stockholm, with great ingenuity, and is extensively used for 
moderate powers on the Continent The speed Is, however, 
necessarily very high in order to obtain economy in steam, and 
spiral reduction gearing is used in order that the speed of rtvo 
lution may be reduced for the application of the power The 
improvements that have been made in Blanca's steam turbine 
by Do Laval are firstly, the ordinary steam Jet is replaced by a 
diverging conical jet, which permits of the expansion <4 the 
steam before it emerges from the Jet, and so transforming the 
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pottttkl energy of the high pressure steam Into kinetic energy 
of velocity in the direction of flow 

Secondly, the erode paddle wheel of Blanca is replaced by & 
wheel of tne strongest steel, fringed round the periphery with 
little cupped bUdes of steel, somewhat analogous to the buckets 
of a Pclton water wheel 

Lastly, the steel wheel is mounted on a long and somewhat 
elastic shaft, to allow of its easy and free motion, and on one 
extremity of this shaft is mounted the pinion of the spiral 
reduction gear 

The speeds of revolution of the steam wheels of De Laval’s 
turbine are from j0,000 to 30,000 revolutions per minute, 
according to the nee, involving peripheral speeds up to 1200 
feet per second, or about one naif the speed of the projectile 
from a modern cannon. Such speeds are necessary to obtain 
power economically from the high pressure steam jet, issuing 
at from jooo to 5000 feet per second, as calculated by Rankme 

It is somewhat remarkable that not till a century after Buuica, 
the piston or ordinary reciprocating engine made its first 
appearance, in about the year 1705, and has since become one 
of the chief factors in tne great mechanical /ind engineering 
growths of the itut century During this period the steam 
turbine seems to have lieen, practically speaking neglected, 
which is somewhat remarkable in \iew of the numerous attempts 
of inventors to construct a rotary engine, attempts which had 
no practical results. 

In the >ear 1884, the advent of the dynamo electric machine, 
and development of mechanical and electrical engineering, 
created an Increased demand for a good high speed engine 
Engineers were becoming more accustomed to high speeds of 
revolution, for the speed of dynamos was at thin time from 1000 
to 2000 revolutions per minute, of centrifugal pumps from 300 
to 1500, and wood working machinery from 3000 to 5000, and 
Sir Charles Wheatstone had made a tiny mirror revolve at a 
speed of <0,000 revolutions per minute for apparatus tor 
measuring (he velocity of light The problem then presented 
itself of constructing a steam turbine, or ideal rotary engine. 
Capable of working with good economy of steam at a moderate 
speed of revolution, and suitable for driving dynamos without 
tne intervention of reduction gearing To facilitate the problem, 
the dynamo was also considered with the view of raising its 
speed of revolution to the level of the lowest permissible speed 
of the turbine engine In other words, to secure a successful 
combination, the turbine had to be made to run as slowly as 
possible, and the dynamo speed had to be raised as muen as 
possible, and up to the same speed as the turbine, to permit of 
direct coupling * 

In 18&4 preliminary experiments were commenced at Gates 
head-on Tyne, with the view of ascertaining by aciual trial, the 
conditions of working equilibrium and steady motion of shafts 
and bearings at the very high speeds of rotation that appeared 
to be essential to the construction of an economical steam 
turbine of moderate size Trial shafu were run in bearings of 
different description* up to speeds of 40,000 revolutions per 
minute , these shafu were about l£ inches in diameter and 2 
feet long, the bearings being about ) inch in diameter No 
difficulty was experienced m attaining this immense speed, 
provided that the bearings were designed to hate a certain small 
amount of “give" or elasticity , and after the trial of many 
devices to secure these conditions, it was found that elasticity, 
combined with frictional resistance to transverse motion of the 
bearing bush, gave the best results, and tended to damp out 
vibrations in the revolving spindle This result was achieved 
by m simple arrangement, the bearing m which the shaft re 
volved was a plain gun metal bush with a collar at one end and 
a nut at the other; on this bosh were threaded thin washers, 
each being alternately larger and smaller than its neighbour, 
the email senes fitting the bush and the larger senes fitting the 
hole in the bearing block, these washers occupying the greater 
part of the length of the bush. Lastly, a wide washer fitted 
both the bush and block, forming a fulcrum on which the bush 
tested ; while a spiral spring between the washers and the nut 
on the fansh pressed all the washers tightly against their neigh¬ 
bours. It mil be seen now that, should the rotating shaft be 
rightly out of truth (which it is Impossible to avoid in practice), 
the effect is to cause a slight lateral displacement of the bear* 
tagbnsb/wtudi is resisted by the mutual sliding friction of each 
wisher against its neighbour The shaft itsen being slightly 
tto ld ci tends to centre Itself upon the* fulcrum washer before 
mentioned, under tf»e gyroeUtic forces brought into play by 
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the rapid revolutions of the shaft and influenced by the fric¬ 
tional resistance of the washers, and so the shaft tends to assume 
a steady state of revolution about its principal axis, or the axis 
of the mass, without wobbling or vibration This form of bearing 
was exclusively used for some years in turbine engines aggregating 
some thounnas of hone power, but it has since been replaced 
by a simpler form fulfilling the same functions In this later 
form the gun metal bush is surrounded by several concentric 
tubes fitting easily within each other with a very slight lateral 
play f in the interstices between the tubes the oil enters, and it* 
great viscosity when spread into thin films has the result of 
producing great frictional resistance to a rapid lateral displace - 
■ ment of tne bearing bush , the oil film lias also a centring action, 
' and tends under vibration to assume a uniformity of thickness 
around the axU, thus centring the shaft, and like a cushion 
damping out vibrationi arising from errors of lialance *1 his 
form of bearing has been found to be very durable and quite 
satisfactory under ail conditions 
Having tested the bearings up to speeds above those con¬ 
templated in the steam turbine, the next problem was the 
turbine itself The laws regulating the flow of steam being 
well known (which was not the case in Hero’s time), various 
forms of steam turbine were considered, and it appeared de¬ 
sirable to adopt in principle some type that had been both 
successful in tne water turbine, and also easily adapted to a 
multiple or compound formation, a construction in which the 
■team should pass successively through a series of turbine* one 
after the other 
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Fig 1 -Fi*«U and moving blade* of turbine. 


The three best known of water turbines ore the outward flow, 
the inward flow, and the parallel flow, and of these the latter 
[ appeared to be the best adapted for the multiple of compound 
1 steam turbine, for reasons which will afterwards appear 
, The object In view being to obtain a good coefficient of 
, efficiency from the steam with a moderate speed of resolution 
and diameter of turbine wheel, It becomes essential that the 
steam shall be caused to pass through a large number of sue- 
| cesalve turbines, with a small difference of pressure urging it 
1 through each individual turbine of the set, so that the velocity 
of flow of the steam may have the proper relation to the- 
peripheral velocity of the turbine blades to secure the highest 
degree of efficiency from the steam, conditions analogous to 
those necessary for high efficiency in water turbines. A large 
| diameter of turbine wheel, it is true, would secure a numerate 
| speed of revolution, but this may be dismissed at once for the- 
ample reason that the frictional resistance of such a disc re¬ 
volving at the immense peripheral velocity, in the exhaust steamy 
would make it a moat inefficient engine. 

In the year 1884, a compound steam turbine engine of 10horse¬ 
power and a modified high raced dynamo were designed and 
built for a working speed of 18,000 revolutions per minute. 
This machine proved to be practically successful, and sub¬ 
sequently ran for some years doing useful work, and is now in 
the South Kensington Museum 
This turbine engine consisted of two groups of fifteen suc¬ 
cessive turbine wheels, or rows of blades, on one drum or shaft 
within a concentric case on tbe right and left of the steam inlet, 
the moving blades or vanes being in circumferential rows pro¬ 
jecting outwardly from the shaft, and nearly touching tbe 
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And (he fixed or guide blades being similarly formed and pro 
jecting inwardly from the case ana nearly touching the shaft I 
A senes of turbine wheels on one shaft were thus constituted, I 
each one complete In itself, like a parallel flow water turbine, ] 
but unlike a water turbine, the steam after performing its work ; 
in each turbine passed on to the neat, presemng its longitudinal | 
velocity without shock, gradually falling in pressure on passing 
through each row of blades and gradually expanding Each 
successive row of blades was slightly larger in passage way than 
the preceding, to allow for the increasing bulk of the elastic 
steam, and thus its velocity of flow a as regulated so as to 
operate with the greatest degree of efficiency on each turbine of 
-the senes (Fig 1) 

All end pressure from the steam was 1 Ala need by the two 
-equal senes on each side of the inlet, and the revolving shaft lay 1 
•on Us bearings revolving freely without any impressed force 
•except a steady torque urging rotation, the aggregate of the J 
multitude of minute forces of (he steam on each Wade It con 
etltuted an ideal rotary engine , but it had faults. The com 1 
paratively high speed of rotation that was necessary for so small ; 
a sire of engine as this first example, made it difficult to prevent, ( 
-even with the special bearings described, a certain spring or 
whipping of the massive steel shaft, so that considerable dear I 
ances were found necessary, and leakage and loss of efficiency | 
resulted It was, however, perceived that all these defects , 
would decrease as the size of the engine increased, with a corre j 
•ponding reduction of rotational velocity, and consequently \ 
-efforts were made towards the construction of engines of larger 1 


turbine was an exceptionally economical heat engine. With a 
steam pressure of 100 lbs., the steam being moderately super 
heated, and a vacuum of 28 inches of mercury, the consumption 
was 27 lbs. per kilowatt hour, which is equivalent to about 
16 lbs, of steam per Indicated horse-power This result marked 
an era in the development of the steam turbine, and opened for 
it a wide field, including some of the chief applications of motive 
power from steam At 1 his period turbine alternators of the 
condensing type were placed in the Newcastle, Cambridge and 
Scarborough Electric Supply Company's Stations, ana soon 
afterwards several of 600 horse power of the non condensing 
parallel flow type were set to work m the Metropolitan Com 
pames* Stations, where the comparative absence of vibration 
was an Important factor Turbine alternators and turbine 
dynamos of 2500 horse-power are now in course of construction 
in England and the United States, and larger sixes are m 
prospect 

A turbo alternator manufactured at Heaton Works, Newcastle- 
on Tyne, for the Corporation of Elberfeld in Germany, was 
tested a few days ago by a committee of experts from Germany, 
Prof Fwmg being also present, with the following remarkable 
results. At the Tull load of 1200 kilowatts, and with a steam 
pressure of 130 lbs at the engine, and 10° C of superheat, the 
engine driving its own air pumps, the consumption of steam was 
found to be at the rate of 18 8 I hi. per kilowatt hour To 
compare this figure with those obtained with ordinary piston 
engines of the highest recorded efficiencies, and assuming the 
highest record with which I am acquainted of the ratio of elec 
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sixe, which resulted, in 1888, in seveial turbo alternators of 120 
horse power being supplied for the generation of current in 
electric lighting stations, and at this period the total liorsc power 
of turbines at work reached in the aggregate about 4000, all of 
which were of the parallel flow type and non-condenring 

In 18S9, in consequence of partnership difficulties and the 
temporary loss of patents, the radial flow type of turbines was 
reluctantly adopted This type of turbine consuls of a senes of 
fixed discs with interlocking flanges at the periphery, forming, 
when placed together, a cylindrical case with Inwardly project 
tog annular discs On the shaft are keyed a similar set of discs, 
the laces of the fixed and moving discs lie a short distance apart 
From the faces of the fixed discs project the rows of guide blades 
which nearly touch the moving disc, and from the moving disc 
project the. rows of moving blades which nearly touch the fixed 
-disc 

The steam it admitted into the case between the balance piston 
on the left and the first fixed disc, and passes outwards through 
the rows of fixed and moving blades between the first fixed and 
moving discs , then inwards towards the shaft at the hack of the 
first tnuyng disc, then again outwards between the second fixed 
and moving discs, and so on to the exhaust, the action being 
the Mine as in the parallel flow type. 

In 1892, this type was the first to lie adapted to work in con 
junction with a condenser The first condensing turbine of the 
radial flow type was of 200 horse-power, ami at a speed of 
4*00 revolutions per minute, drove sn alternator of 150 kilowatts 
output It was tested by Prof Fwlng, and the general result 
of the trials was to demonstrate that the condensing mmm 
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I tncal output to the power indicated in the steam engine, namely 
I 85 per cent , the figure of 18 8 lbs. per kilowatt in the turbine 
plant is equivalent to a consumption of 11 9 lbs. per indicated 
hone power, a result surpassing the records of the best steam 
engines in the production of electricity from steam. 

Turbine engines are also used for generating electrical current 
| for the transmission of power, the working of electrical inun 
ways, electrical pumping and coaling, and similar purposes. 

1 They are alio used for coupling directly to and driving fans for 
1 producing forced and induced draught for general ventilating pur 
, poses, also for driving centrifugal pumps for lifts up to 200 met, 
and screw pumps for low lifts 

The most important field, however, for the steam turbine is 
undoubtedly in the propulsion of ships. The large and increas¬ 
ing amount of horse-power and the greater sice and speed of the 
1 modern engines tend towards some form which shall be light, 
1 capable of perfect balancing and economical in steam. The 
| marine engine of the piston type does not entirely fulfil all these 
requirements, but the compound turbine engine, as made In 
1 189*. appeared to be capable of doing so, and of becoming an 
ideal marine engine. On the other hand, an element of un¬ 
certainty lay in the high speed of the turbine engine, and to 
, couple it directly to a propeller of ordinary proportions would 
| have led to failure. 

1 In January 1894, a pioneer syndicate was formed to explore 
the problem, thorn chiefly asmkted in the undertaking being 
I the Earl of Rome, Christopher Leybuid, John Simpson, Campbell 
I Swmton, Norman Cookion, the late George Clayton, H C 
Harvey, and Gerald Stoney. It was deemed expedient, for 
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reasons of economy and alio of time (as many alterations were To return to the Turbima, a radical alteration was deemed 
anticipated), to build aa small a vessel as possible, but not so necessary A new turbine engine was mode, consisting of three 

small as to preclude the attainment of an unprecedented high separate engines, high pressure, intermediate pressure, and low 

sp eed in the event of success. The Turbmia was constructed, pressure, each of which drove one *crew shaft, the power of the 
her dimensions being loo feet In length, 9 feel beam, 3 feet engine was distributed over three shafts instead of heing concen 
draught of hull, and 44 tons displacement She was fitted with trated on one, and three propellers were placed on each shaft, 

a turbine engine of 2000 actual norse-power, with an expansive The result of these changes was marvellous. The vessel now 

ratio of a hundred and fifty fold, also with a water tube boiler nearly doubled her speed, 30 knots was soon reached, and 

of great power, of the express type, with small tubes. The finally 32} knots mean speed on the measured raili authenti 

turbine engine was designed to drive one screw shaft at a speed cated, or the fastest speed then attained by any vessel afloat, 

of from 2000 to 3000 revolutions per minute The economy of her engines was investigated by Prof Ewing, 

Many trials were made with screw propellers of various sues assisted by Prof Dunkerly, the consumption of steam ]>er indl 
and proportions, but the best speeds were quite disappointing, cated horse power for all purposes at 31 knots speed was found 

and it was clear that some radical defect lay in the propellers, to be 14} lbs., or in other words, with a good marine boiler the 

Tills was corroborated by dynamometric measurements The coal consumption would be considerably under 2 lbs per indl 
excessive slip of the propellers beyond the calculated amount, cated horse power, a result better than is obtained in torpedo 

and their inefficiency, indicated a want of sufficient blade area boats or torpedo boat destroyers with ordinary triple expansion 

upon which the thrust necessary to drive the ship was dIs engines 

tnbuted, in other words, the water was torn into cavities behind The vessel s reversing turbine gave her an astern speed of 6J 

the blades. These cavities contained no air, but only vapour of knots, and she could be brought to rest in 36 seconds when run 

water, and the greater portion of the power of the engine was ning at 30 knots speed, ana from jest she could be brought 
consumed irt the formation and maintenance of these cavities up to 30 knots in 40 seconds 

instead of the propulsion of the vessel This phenomenon was The Turbima cruised from the Tyne to the Naval Review at 
first noticed in the trials of the torpedo boat Daring, by Messrs Spithead, where she steamed on the day of the Review <u an 
Thornycroft and Mr Bamaby, shortly before the commence estimated speed of 344 knots. These results represent about 
ment of the trials of the Turbmia, and was named 11 cavitation ” 2300 indicated horse power, and may be nud to have been 
by R E Froude obtained without a very abnormal performance as regards the 
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This phenomenon has been investigated experimentally wuiP boiler , its total heating surface being 1100 square feet, and an 
propellers of small size working inside an oval tank, so as tb evaporation of about 28 lbs. per square foot at the speed of 34} 
represent approximately the conditions of slip ratio customary knots 

in last ships. To enable the propeller to cause cavitation more These speeds were not obtained by bottling up the steam and 
easily the tank is closed, and the atmospheric pressure removed opening the regulating valve on coming to the measured mile, 
from the surface of the water above tne propeller by an air but were maintained for many miles together with constant 
pump, glass windows are fitted for observation and illumination, steam pressure, and as long as the fires were dean On the 
Under these conditions the only forces tending to hold the other hand, the endurance of the engines themselves seems to 
water together and resist cavitation are the small nead of water be unlimited, all heavy pressures, including the thrust of the 
above the propeller, and capillarity The propeller is 2 Inches propellers, that would in ordinary engines came on the bearings, 
diameter and 3 inches pitch ; cavitation commences at about being counterbalanced by the steam pressure acting on tne 
iaoo revolutions and becomes very pronounced at 1500 revolu turbines. 

turns. Had the atmospheric press u re not been removed, speeds It seems clear that the results obtained In the case of the 
of 12,000 and 15,000 revolutions per minute would have been Turbima were almost entirely due to the economy in steam of 

necemary, rendering observations more difficult the turbine engines, and the unusually small weight of the 

The arrangement we have now was kindly suggested by Mr engines, shafting and propellers, in proportion to the power 

Heath, aad is a decided improvement, the revolving disc with developed 

narrow slots synchronising approximately with the revolutions It may also be said that generally speaking every part 01 
of the propeller. The propeller is now seen to rotate very the machinery was as substantial as in naval vessels of the 
■lowly, it also permits of the projection of the phenomenon on torpedo boat class, yet she developed 100 horse power per ton 
the screen, which was not possible with ray previous arrange of machinery, and 50 horse power per ton of total weight of 
ment The permanence of the vortices behind the blades is vessel in working order 

very striking The inference to be drawn from these expert The results of the Turbima having been found satisfactory, 
meats seems to be that for fast speeds of vessels, wide thin the original company which built her was merged into a large 

blades, a coarse pitch ratio, and moderate slip, are' desirable for company under the same directorate for carrying on the work 

the prevention of cavitation, and in order to obtain the best on a commercial scale At Wallsend on Tyne, the Parsons 

efficiency In propulsion of the vessel. Marine Steam Turbine Company erected works, and In 1898 
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contracted with the Admiralty for & 31 knot torpedo-boat 
destroyer, the V r *btr (Fig 2), which ib of the nme dimensions 
as the usual 30-Knot vessels of this classy vu 210 feet length, 
21 feet beam, and about 350 tons displacement, but with 
machinery of much greater power than usual in vessels of this 
size , they also contracted with Sir W G Armstrong, Whitworth 
and Co. for machinery for one of their torpedo boat destroyers. 
The turbine engines of these vessels are similar to those of the 
Turbina^ but are in duplicate, and consist of two distinct sets of 
engines on each side of the vessel There are four screw shafts 
in all, entirely independent of each other, Lhe two on each side 
being driven by one high and one low pressure turbine respec¬ 
tively of about equal power , the two low pressure turbines drive 
the two inner shafts, and to each a small reversing turbine is also 
permanently coupled, and revolves idly with them when going 
ahead The screw shafts arc earned by brackets as usual, and 
two propellers are placed on each shaft, the foremost m each 
case having a sllgntly lesser pitch than the after one The 
thrust from the screw shafts is entirely balanced by the steam 
acting on the turbines, so that there is extremely little friction 
The boilers, auxiliary machinery and condensers are of the 
usual type in such vessels, but their Mze is somewhat increased 
to meet the much larger horse power to be developed, and to 
compensate for the lesser weight of the main engines, shafting, 
propellers, as well as the lighter structure of the engine beds 
The boilers arc of the \ arrow type, with a total heating surface 
of 15,000 square feet, and grate surface of 272 square feet, and 
the condensers have a cooling surface of 8000 square feet The 
hull and all fittings are of the usual design 

Let us consider the machinery on one side of the vessel only 
the steam from the boilers is admitted directly through a regu 
laling valve to the high pressure turbine driving one shaft, it then 
passes to the adjacent low pressure turbine, diiving its shaft in 
dependency, thence it flows to the condenser, and both the 
shafts then drive the vessel ahead , the reversing turbine revolves 
with the low pressure shaft, and being permanently connected 
with the vacuum of the condenser no appreciable resistance is 
offered to its motion under these conditions. To go astern the 
ahead steam valve U closed and the astern steam valve opened, 
admitting the steam from the boilers to the reversing turbine, 
and reversing the direction of rotation of the inner screw shaft 
On the other side of the vessel the arrangement is the same, 
and it will be seen that she can be manceuvred as an ordinary 
twin-screw vessel, and with great facility and quickness. 

On her second preliminary trial about three weeks ago, the 
mean speed of four consecutive runs on the measured mile reached 
34 8 knots, and the fiutesL run was at the speed of 35 503 knots, 
which 11 believed to be considerably beyond the recorded speed 
of any vesKl hitherto built The vessel was scarcely completed 
at the time of this trial, and it is anticipated that still higher 
speeds will be realised on subsequent and official trials. The 
speed of 35 5 knots, or nearly 41 statute miles, represents about 
11,000 indicated horse power in a vessel of 350 tons displace 
menu as compared with 6000 to 6500 developed in the 30 knot 
destroyers of similar dimensions and 310 tons displacement 
At all speeds there was very little vibration Her speed 
astern is guaranteed to be 154 knots. 

The Vtfxr has surpassed the Twbttua in speed, and is at the 
present time the fastest vessel afloat 
In regard to the general application of turbine machinery to 
large snips, the conditions appear to be more favourable in 
the faster class of vessels, such as cross Channel boats, fast 
passenger vessels, liners, cruisers and battleships, in all such 
vessels the reduction in weight of machinery, and economy in 
the consumption of coal per horse power, are important 
factors 1 in some the alncnce of vibration is a question of first 
importance, as affecting the comfort of poaengera, and, in the 
case of ships of war, permitting of greater accuracy in sighting 
of the guns. 

The model exhibited represents a proposed cross Channel 
boat for the Dover and Calais or Newhaven and Dieppe routes. 
She iw70 feet length, 31 feet beam, 1000 tons displacement, 
and 8 feet 6 inches draught of water She has spacious accom 
modatkm for 600 passenger*, and with machinery developing 
18,000 hone power would have a sea speed of about 30 knots 
as compared with the speed of 19 to 22 knots of the present 
vessels of similar size and accommodation 
It is perhaps interesting to examine the pomlbUities of speed 
that might be attained in a special unarmoured cruiser, a mag¬ 
nified torpedo-boat destroyer of light build, with scanty accom 
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modal ion for her Urge crew, but equipped with an armamenl 
of light guns and torpedoes. Let us assume that her dimen¬ 
sions are about double those of the 30-knot destroyers, or of 
the Vtptr, with plates of double the thickness, and specially 
strengthened to correspond with the increased size and speed, 
length 420 feet, beam 42 feet, maximum draught 14 feet, dis¬ 
placement 2800 tons, indicated horse power 80,000, there 
would be two tiers of water lube express boilers, these, the 
engines and coal bunkers, would occupy the whole of the 
lower portion of the vessel, the crew's quarters and armaments 
would be on the upper decks. There would be eight pro¬ 
pellers of 9 feet In diametci, revolving at about 400 revolutions 
per minute, and her speed would be 44 knots. She could 
carry coal at this speed for alxrnt eight hours, and she would be 
able to steam at from 10 to 14 knots, with a small section of 
the boilers and supplemental machinery, more economically 
than other vessels of similar size, and of ordinary type and 
power, and when required all the boilers could be used, and 
full power exerted in about half an hour 

Iu the case of an Atlantic liner or a cruiser of Urge size, 
turbine engines would effect a reduction in weight of ma 
chinery, and also increased economy in fuel, tending either to a 
saving in coal on the one hand, or, If preferred, to tome 
increase in speed on the same coal consumption per voyage 

In conclusion, it may be remarked that in the histor) of en 
gineenng progress, the laws of natural selection generally 
operate in favour of those methods which art characterised by 
tne greater simplicity and greater economy, whether these ail- 
vantages be great or small 

The work in this undertaking has perhaps been slow, but 
many difficulties were met with besides those of a mechanical 
nature, and, as u generally the case, the success so far attained 
has been largely due to devoted colleagues and staff, and in the 
marine developments to the enterprising and generous financial 
assistance 

My thanks are due to the officials of this Institution for the 
kind assistance they have afforded me in the arrangement of 
the apparatus. 


ADVANCEMENT OF ELECTRICAL 
CHEMISTRY 

reviewing the science of electro-chemistry and its appli¬ 
cation to modern manufacturing processes, one is struck 
with amazement at the enormous strides which have been made 
within the last ten or twenty years. On stud>ing works on 
chemistry little more than ten years old, hardly a reference is 
found to the use of electricity in metallurgy, still less in regard 
lo the manufacture of metallic salts, or of the non metals* 
and absolutely none in reference to the preparation of organic 
chemical bodies, at any rate on a large scale 

We are told that in 1808 Sir Humphrey Davy discovered the 
metals—sodium and potassium—by the electrolysis of their moist 
hydroxides, we are then informed that they are now manufactured 
by the much cheaper method of healing the carbonates with 
charcoal and chalk, or the hydroxides with carbide of Iron To¬ 
day we find a retrograde step has been taken, and that they are 
manufactured by the vastly cheaper method of electrolysing their 
chlorides or hydroxides. 

Notwithstanding that Faraday and others early in the nine¬ 
teenth century bad shown that metals could be deposited, from 
the solutions of their salts, upon other metals by means of an 
electric current, and Faraday had, in 1833, formulated hit law 
that “The amount of any substance liberated is proportional to 
the total quantity of electricity passed through the solution,” 
and that “the amount of different substances liberated by the 
same quantity of electricity are In the ratio of their chemical 
equivalents ’ , electricity until quite recently was not used as 
an adjunct to chemical analyst. Within the last few yean 
electro-chemical analysis has been very much studied, anduow 
most laboratories abroad are fitted with special apparatus for this 
class of analyst It is to be feared that in this country we are 
hardly so advanced 

Within the last 1 thirty years the process for depositing metals 
from their solutions, and so obtaining moulds for casting, 
has not undergone any very radical Quangos, but the means at 
our disposal for carrying out the work have enormously 
proved 
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Until the actant of the dynamo and the storage battery, 
methods of electrical analysis or of galvank deposition could 
sot profitably be employed, at any rate on a very large scale \ 
now, however,with tne cheapening of production,very much has 
been made posable, which bat slew years ago would have been 
Scouted as Utopian Is It realised Sy those who admire the 
splendid photographic reproductions which are met with on 
every hand, even In penny illustrated journals, that the majority 
of these are reproduced by means of electrical processes? A 
scene, e g the leaving of volunteers for the seat of war, U 
photographed, and in a few hours by means of electrical stereo* 
type is transferred to a metal plate and is ready for the punter 

Those interested in metallurgy knows how difficult It is to 
obtain absolutely pure copper by furnace methods, even after 
many processes of refining, the copper still contains smalt 
quantities of impurities from which it u only with great diffi 
culty heed When copper Is required for electrical purposes, very 
•mall quantities of impurities considerably reduce its conducting 
power For this reason then it is Important to obtain perfectly 
pure copper, and as the impurities often consist of gold and 
silver, endeavours have been made to obtain a process which 
would produce absolutely pure copper, and at tne same time 
leave the gold and silver in a workable condition Thanks to 
electro*chemistry, such a process has been devised and is now 
\ery largely used The copper which has either been cast into 
plates or bars, or granulated, is placed in a bath of copper 
sulphate and connected with an electrical machine as the anode, 
a plate of pure copper forming the kathode. On the current 
being passed, the copper at the anode dissolves and Is deposited 
on the kathode in the pure condition, the impurities-—gold, 
silver, antimony, arsenic, etc , dissolving in the bath or re¬ 
maining on the anode as a sponge, finally falling to the bottom 
of the bath forming a muddy sediment ( 11 anode sludge ”) 

The electrolytic deposition of copper is also made use of in 
the manufacture of weldless copper tubing In a bath of copper 
sulphate, granulated copper is made the anode, the kathode con¬ 
sisting of metallic spindles, the thickness of which 1* determined 
by the size of the tube it is desired to produce. The spindle is 
made to revolve at a very high rate of speed 1 by this means the 
copper, which ordinarily is deposited in a more or leas crystal¬ 
line condition, forms a dense and even deposit, which, when 
used for boiler tubes, &c , is capable of sustaining very high 
pressures without burning 

Although it has not up to the present been found practicable to 
obtain sine commercially from its ores by electrolytic methods, 
notwithstanding the many attempts which have been made, it is 
interesting to note iliat zinc galvanising by electrolysis Is now 
being used to a very considerable extent, In place of the old 
method of hot dipping, the zinc, as in the case of the copper 
depoatlon just described, being made the anode in a weak add 
bath, the material to be galvanised the kathode The galvanis¬ 
ing of the Inner surfaces of tubes has always been very difficult j 
in the electrolytic method the difficulties are overcome The 
bottoms of ships, torpedo boats and other large surfaces are now 
frequently galvanised by means of the electrical galvanic process. 

The advantages which this method has over the hot dipping 
process are obvious In the latter, many tons of zme have to 
be kept In a state of fusion over long periods, the expense of 
fuel being very great, and the loss of dne through alloying and 
oxidation very considerable In the old process the tennle 
strength of the iron and steel is mid to be diminished. In the 
new process It is claimed that the quality is in no way de¬ 
predated 

Probably “ the man in the street" would point to the manufac¬ 
ture of aluminium as being the triumph of electrical chemistry 
Certainly, here is a triumph, and it will perhaps be interesting to 
briefly trace the development of the industry since the discovery 
of the metal by Wohler in 1827 He obtained it as a grey 

B >wder by healing aluminium chloride with potassium In 1856, 

unsen prepared it by electrolysis of the doable chloride of 
•odium and aluminium DcviUe, in 1854, obtained it by the 
action of sodium on this same double chloride, but owing to the 
high price of sodium, aluminium cost, in 18(7, 5/ the pound j 
even in 1888 the price was over 3/ per pound In this year the 
Netto-Cutnsr process for the manufacture of sodium was per¬ 
fected, and as a consequence the price of aluminium at once fell 
to 15* the pound. Shortly after this the electrical methods 
were employed, and now aluminium may be obtained at less 
than a/, (he pound j the cost would probably bp still further 
reduced if the metal Itself were of more general use* 


MO. 1583, VOL. 6l] 


Calcium carbide, which is now being largely manufactured by 
heating a mixture of limestone and coke in an electrical furnace, 
has made it possible to obtain, at a small cost, acetylene gas, 
which, were it not for the restrictions that are placed upon the 
storage of the carbide, would probably be used to a very much 
greater extent The extraordinary brilliancy of the light which 
this gas gives causes one to wonder that attempts have not been 
made to employ it for street lighting 

In gold, silver, ami nickel plating, electrolysis on a small 
scale has been employed for a number of years, and within ihe 
last few years It has been successfully used on a large scale for 
gold extraction In the McArthur rorresc cyanide process for 
obtaining gold from the 11 tailings, ’ a double cyanide of gold 
and potassium is obtained 1 from thU double cyanide the gold 
Is precipitated by means of metallic zinc, the gold ho obtained 
having to be refined and purified By the Siemens-Haltke 
process the cyanide solution is electrolysed by means of weak 
currents, the gold being deposited in a Durer form than when 
precipitated by means or sine. In this process the anodes are 
of iron, and the kathodes on which the gold is deposited of 
lead , an amalgam of lead and gold being obtained, from which 
the latter is recovered by cupellation. By this method the gold 
Is obtained purer, and the quantity of cyanide employed is much 
less than is the case in the original cyanide process. There is 
little doubt that In a short time a very large percentage of the 
11 tailings, 11 both In Australia and Africa, will be worked by means 
of electrical processes, and it is not impossible that a process wilt 
be devised for the treatment of the auriferous quartz, though, up 
to dale, attempts m this direction have not been commercially 
successful 

hither with the electric furnace or by electrolysis, it is now 
possible to obtain practically all the metals from their oxides or 
salts, eg chromium, by heating the sesquioxide with aluminium 
in an electric furnace , magnesium, by electrolysis of fused car 
nallite, the rare metals yttrium, lanthanum, and cerium have 
also been isolated by electrolysis of their fused chlorides An 
interesting process for purifying tin might be mentioned here 
The metal obtained from American sources often contains ap 
preclable quantities of gold A very neat method for separating 
tho tin from the gold has lately been patented The gold con 
taming tin forms the anode tn a bath of sodium sulphide, the 
kathode being a strip of pure tin, on the current being passed, the 
tin at the anode dissolves, forming a thio salt, from which it 
is deposited, pure, on the kathode The gold with other im 
purities hangi on the anode in a spongy form, or Calls to the 
bottom of the bath, as M anode sludge,” from which it is readily 
extracted 

As showing the many sided character of electro chemistry, an 
interesting process for obtaining accurately reflecting mirrors 
might be mentioned Many attempts have been made to pre 
pare perfect metallic mirrors, in which the use of glass could be 
done away with, and on a small scale for lamps the attempts 
have been fairly successful, but where a moderately luge and 
true reflecting mirror is required, attempts to substitute cast, 
spun or stamped metal for glass have always been unsatisfactory 
The difficulty seems to have been overcome in a process brought 
out by Mr Cowper Coles A glass mould 1* obtained, the 
convex side or which is accurately shaped and polished to form 
a true parabolic or other reflecting surface On the prepared 
surface a metallic coating of silver is deposited by chemical 
means, it is then polished, and a hacking of copper is deposited 
to any desired thickness, by making the silver tne kathoae m a 
bath of copper sulphate, the mould beings at the same time 
rotated in a horizontal position The copper adheres firmly 
to the silver, and as soon as sufficient has been deposited the 
glass mould Is placed in cold water, which is gradually warmed 
The unequal expansion of the metal and the glass causes the two 
to separate, yielding a concave surface of silver on copper, 
exactly corresponding to the mould, which requires no further 
polishing As, however, silver when exposed to atmospheric 
conditions rapidly tarnishes, metallic palladium is electrolytically 
deposited on its surface Palladium is not affected by atmo 
spheric changes, being practically unoxldised even at high tem¬ 
peratures. Its reflecting power, moreover, is but little inferior to 
that of silver 

A metallic reflector prepared after this method was recently 
tested at Portsmouth, a number of nfle bullets being fired 
through it 1 it was even then found that the beam was but 
slightly affected Whereas one shot fired at a glass reflector 
smashed it to pieces. It is obvious then that such mirrors should 
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be of great value in the Army And Navy t as reflectors for search 
lights, where the breaking of the mirror in time of action might 
hare very serious results 

In this article it has only been possible to touch the margin 
of the electro chemical industry, and only, with the exception of 
calcium carbide, such processes as deal with electro metallurgy 
and electrolytical deposition have been dwelt upon It is hoped 
in another article to draw attention to the production of non 
metallic elements, and to the manufacture of chemical products 
both inorganic and organic b M01 lwo Pkrkin 


delivered there, even if desired The course was then changed 
quartering on the sea, the results were the ame Then the 
boats steered rn the trough of the sea, and the rolling did not 
affect the working ” 

The article, which is illustrated with ten good photographs 
and a diagram, is certainly worthy of note, and deals with a 
subject which it is possible will revolutionise naval warfare in 
the near future 


THE PROBLEM OF COAl INC AT SEA 

TATAR, at the present time, brings home to us the necessity of 
considering*'Energy,’ it it different forms, and their practical 
application In these days, when the machinery of a battleship 
not only propels the vessel, but lights, ventilates, and controls 
the working of the heavy guns, it may be said that the ship is 
primarily dependent on one source of energy—Coal A vessel 

short of this requisite has hitherto been compelled to fall out of 
line and be thus useless until she has "coaled ship,' which in 
many cases entails several miles steaming, delay, And perhaps 
lost opportunities 

On tnis account any efficient mechanical contrivance for over 
coming the difficulty of obviahDg the ship putting inio port and 
enabling a full recharge of energy while cruising to be possible 
must be looked upon by all with interest 

In the Engweermg Magazine for February Is an illustrated 
account of a series of trials made in the United States Navy 
with the " Miller Conveyor " for coaling at sea, and the method 
may be briefly described as follows — 

The battleship to be coaled tows the collier, from which it 
takes the coal in loads of 840 lbs by means of an overhead cable 
and suspended earnflge During ine experiments two points of 
interest presented themselves < 1) The proper distance between 
the ships, (a) The way of overcoming the \ariation required in 
the length of ropes caused by the rolling and pitching With 
regard to the fint point it was found that with 300 feet between 
the ships, the collier would not follow properly, but during 
the rough weather trial with about 400 feet between the ships, 
the collier followed perfectly 

The second point caused the chief difficulty, and in Mr 
Miller’s design we find the length of overhead cables made 
variable, as required partly by the movement of the ships them 
selves, and partly by the power engine on deck In the following 
table will be found information and data of the five trials 
made — 


N^Jber Sp " d 

Number nf load* (840 


lb* ) or ion* trail* 

[ shipped | 

Remark* 

First 

1 

g loud* only 

Adjustment* made 


Second 


14 ton* 5 uu In 
j8m 40s 


Work "tapped through lack of 
I ikdt on part of operator 


Third 



<e 


3 

10 


■a tooa in one hour 

Between the third and 


1 

iWork could have continued hut 
| for lack of nufficuni crew In 
fill the hog* 


fourth alight alterations made 


toorth j 

__i 


Fifth I 

I 

-- 1 — “ “ 

As wf 4 *e informed that the battleship consumed about 3} 
ions of fcaal per hour, the actual (or rather “ paying”) rate ot 
coaling bbtained was suteen or seventeen tons. 

The behaviour of the apparatus in rough weather was 
satisfactory, and the author writes, 41 The boats steered at first 
head on to the sea, the forecastle of the battleship Massachusetts 
was washed at every plunge, and no coal could have been 
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... ... 1 -Trial taxed four hoars, water 

” ,on * 1,1 3h «"* smooth, (round swell 


So trip* mads in 80m , 
• or 30 tow In ih mu 


Could have continued lodefi 
tritely Board of Judge* 
vanned Water rough. 


MERCURY AS A NAKED EYE OBJECT 

IJ A RELY visible, and always difficult to observe satisfactorily 
^ in a telescope, this planet is yet a most attractive object to 
the unaided eye. Not receding to a greater distance than a8* 
from the sun, he is, however, ne\cr above the horizon in Eng¬ 
land for a longer period than two and a quarter hours before 
sunrise, or for a similar interval after sunset When an evening 
star in the spring months or a morning star in the autumn season, 
he may often be caught and watched for an hour or so, shining 
with a sparkling, rosy lustre, and presenting much the same 
aspect as a fixed star 

To secure a view of Mercury forms one of the earliest and 
greatest ambitions of the amateur astronomer Among his first 
Books there will sure to be a copy of Mitchell's "Orbs of 
Heaven,” or Dicks's "Celestial Scenery,” and on reading the 
statement that Copernicus never succeeded in seeing Mercury, 
he resolves that he will do his best to catch a glimpse of this 
elusive little 11 Messenger of the Cods ” After some vain 
attempts he finally succeeds, and it is not too much to say that 
the spectacle sometimes excites and gratifies the observer more 
than any other subsequent event in his astronomical career 
Who is there among us who docs not remember the thrill of 
pleasure incited by the first detection of this fugitive orb, and 
the conscious pride with which we realised that we had com¬ 
menced our celestial work by achieving a feat which had been 
denied to the greatest astronomer of the sixteenth century ? 

But, as a matter of fact, there seems to be considerable doubt 
whether Copernicus ever really complained of failure to see 
Mercury There is evidence to show that he never expressed 
himself in the manner quoted in many of our popular text books. 
There may, it is true, have been some ground for the statement, 
but it is well known that a biographer has only to introduce a 
special incident of the kind alluded to, or to unduly colour some 
expression, and whether on doubtful eildence or not, *t is liable 
to be copied and recopied by subsequent writers without any 
investigation until 11 becomes generally accepted as a fact But 
admitting for the moment that Copernicus really foiled to discern 
Mercury, he seems to have had very good reason for It Hfo 
residence was at Thorn, in Prussia, and through the valley near 
ran the River Vistula, over which were frequent fogs which 
obliterated objects near the horizon 

This tradition about Copernicus and Mercury has certainly, 
however, enhanced the interest with which the planet is re¬ 
garded as a naked eye object The beautiful white lustre of 
Venus—incomparably brighter than the aspect of Mercury— 
the stronger and steadier, yellowish light of Jupiter, or the con 
splcuous ruddy hue of Mars may present a more striking 
appearance in the sky than the twilight veiled splendour of 
MeTcury, but there » something about the sparkling lustre of 
the Utter orb, hovering fugitive! v on the brow of the honson, 
which forms an attraction peculiarly its own 

The best time to observe the planet in 1900 will be during 
the first eleven days of March, when his times of setting win 
be as follows — 


March 


10 

16 

31 

*5 

*9 

33 


March 7 
8 

9 

10 

11 


b. m. 

7 36 
7 39 
7 4 i 
7 4 i 
7 4 i 


During this penod Venus will be a very brilliant object, situated 
about 31 degrees E N E of Mercur) The greatest elonga¬ 
tion of the latter (i8° 16' E ) will occur at II a.m. on March 8, 
on which day he sets about ih 50m after the sun If the 
western sky is clear on March 3 at about 6 p.m an exception 
ally good opportunity will occur for detecting the planet, for he 
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will be in conjunction with the cracent of the new moon at that 
time, and about 4^ degrees south 

On reference to my note booh I find that I obtained naked 
eye views of Mercury on 10a occasions between February 1868 
and December 1899. But the planet was very rarely looked for 
here at the morning apparitions, and not always at really 
favourable spring elongations. If an observer with good sight 
made it a point to secure as many unassisted eye observations 
of this object as possible, he might be successful on about twelve 
occasions in a year In a finer climate than ours, the planet 
may, of course, be more frequently seen I think that some 
disappointments in regard to finding Mercury are due to the 
fact that observers scan the heavens at or after the time of 
maximum eastern elongations, Instead of during a week or 
more preceding them. The phase and apparent brilliancy 
decrease rapidly at these periods. I have occasionally noticed 
Mercury as a very brilliant object about ten or twelve evenings 
before his greatest elongation, while %t the date of his elonga¬ 
tion he has appeared quite faint, and a few evenings later, 
become practically invisible, though above the horizon for about 
two hours after sunset 

My observations in various years have led me to the follow 
mg (Conclusions regarding the visibility of the planet at the 
evening apparitions — 

(1) The greatest brightness of the planet is attained ten or 
twelve days prior to his greatest elongation 

(2) In February and March the planet may sometimes be 
caught twenty minutes after sunset, in April thirty minutes 
after sunset, and in May forty minutes after sunset. The 
stronger twilight towards midsummer occasions the difference 

(3) The duration of his visibility to the naked eye is about 
ih. 40m in March, ih 30m in April, and ih 20in in May 
On a very exceptional occasion it is possible these limits may be 
exceeded 

(4) The planet is a conspicuous object, and certainly much 
brighter than a 1st map star In February 1868 I considered 
that hu lustre vied with that of Jupiter, then only 2° or 3* 
distant In November 1882 he appeared brighter than Sinus. 
In 1876 he looked more striking than Mars, then 13 0 distant, 
but the latter planet was faint and at a considerable distance 
from the earth 

The greatest number of naked eye observations of Mercury at 
the same elongation was obtained at Bristol in the spring of 
1876, when the planet was seen on thirteen different evenings. 
When Venus is near Mercury at a favourable time, she affords an 
excellent guide to the identification of the latter But errors 
have often been Induced, and either Venus or Jupiter has been 
mistaken for Mercury on many occasions. In Apnl 1898 Venus 
was near Mercury, and some people, including a few regular 
astronomical observers, readily saw Venus and believed (and 
still ardently believe) that they were looking at Mercury 

The albedo, or reflecting capacity of the planet, U rated ex 
ceedingly low, being only on, whereas Mars is o 27, Saturn 
O 50, ana Venus and Jupiter 0*62 This Is remarkable when we 
consider the occasional striking brightness of the small planet 
in a region of the sky full of strong twilight By telescopic 
companions of the disc of Mercury with other planets, it is, 
however, easily seen that the former is relatively feeble in 
bnlUancy On May la, 1890, 1 viewed Mercury and Venus in 
the same field of view of a 10 inch reflector, and remarked 
that the bnlluuit silvery light of Venus contrasted strongly 
with the much duller hue of Mercury The probability is 
that the latter object is provided with a much thinner atmo 
sphere than that which envelops his sister planet There are 
undoubted markings visible on Mercury, but they are nothing 
like the peculiar representations of them which have been 
published in the last few years The extreme difficulty of 
obtaining satisfactory views of the planet furnishes the 
principal reason why his rotation period still awaits accurate 
determination W F Dunning 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxroia—Junior Scientific Club, February ai —Mr II B 
Hartley (Balllol Collage) read a paper on liquid crystals, and 
■bowed, by microscopic demonstration upop the screen, experi¬ 
ments with para-aioxyanisol and para-exoxypheactol which melt 
to doubly retracting liquids at 116 and 135° respectively These 
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remarkable bodies have not previously been shown In England) 
the curious transformations which they undergo were made 
clearly visible to a large audience 

Cambridge. —A very valuable and interesting collection of 
Irish antiquities, formed during the last seventy years by Mr. 
T K Murray, of Edenderry, has been acquired for the Univer 
sity by Prof Ridgeway It includes unique bronze weapons 
and ornaments, stone axes and arrowheads, medieval pottery, 
&c The collection will be exhibited in the Fitzwilliam Museum 
on March 5 

A University Prize for the best M D Thesis has been founded 
in memory of Raymond Horton Smith, M A , MB, late 
scholar of SL John’s College, who, after a distinguished career 
in the University and at St Thomas's Hospital, London, died 
last year at the untimely age of twenty seven. Candidates must 
have taken honours in one of the Tripos examinations, and the 
Prize Thesis is to be pnuted and circulated 

The arrangement with Addenbrooke’s Hospital, by which the 
Professors of Physic and Surgery are to have places on the 
staff, in consideration of an annual subsidy of \ool from the 
University, is now submitted for adoption by the Senate It has 
already been approved by the Hospitcd Court, and will probably 
come into effect forthwith It puts an end to an old difficulty 
between the medical school and the hospital 

The thanks of the University are ordered for certain valuable 
gifts to the Engineering Laboratory Lord Kelvin has pre 
Rented a set of apparatus for electrical measurements, Messrs 
Siemens Brothers a pair of coupled dynamos, and the Forward 
Engineering Company a gas engine. 

The University Lecturer in Chemical Physiology, Mr F G 
Hopkins, M B , London, is to receive the honorary degree of 
Master of Arts. 


The Senators of Edinburgh University have decided to 
confer the degree of LL D upon Miu Eleanor A Ormerod, 
m recognition of her services to entomology 

The Senators of St Andrews University have resolved to 
confer the honorary degree of Doctor of Laws upon Prof 
McIntosh, Edinburgh, and Dr Hugh Robert Mill 

The Norwich Union Fire Insurance Company have just 
settled the claim of the West Ham County Borough Council, on 
account of the damage done m the disastrous fire at the 
Municipal Technical Institute last October, for the sum of 
25,100/, the Council retaining the salvage This sum is 
expected to cover completely the cost of the reinstatement 
The opportunity will be taken to enlarge the Institute, accom 
modation having already proved too small for the classes. A 
new block is to be built to contain the whole of the chemical 
department This block will contain two lecture rooms, an 
advanced and an elementary chemical laboratory, furnace room, 
combustion room, gas analysis room, balance room, and private 
laboratory, together with the usual private rooms and store 
rooms. A small forge and a foundry are to be added to the 
engineering department The engine and dynamo laboratory, 
and Lhe engineering laboratory are Imth to be enlarged, and 
extra accommodation will be provided fur building trade classes 
and for the Women’s Department and Art Department, together 
with several extra class rooms The cost of these extensions is 
estimated at 8000/ The builders are busily engaged on the 
work of reinstatement, and it is fully expected that both new 
and old portions will be ready for use at the beginning of the 
new session in October next 

A copy of an address recently delivered by Sir William 
White, K C B , F R S , at the Merchant Venturers' Technical 
College, Bristol, has been received In the course of his 
remarks, Sir William White pointed out that what is wanted 
from the national point of view is increased individuality and 
intelligence among the workers engaged in manufactures and 
industries. A good technical institution provides the means for 
developing these qualities, and in such a college a student can 
find help and assirtance in trying to obtain a fuller grasp of 
principles, and a better knowledge of fundamental principles 
upon which to base his own further efforts An engineer, what¬ 
ever hu Llnf may be, cannot be completely furnished with the 
means of carrying on hu profession by studying it in the most 
completely equipped college that could be established , that is 
only one portion of his education Until Technical Colleges came 
into existence, the system of training that was fevoured, with 
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those whose means and Insure permitted, was that of pupilage 
Now it U quite recognised that an alternative method of com 
meocmg training is afforded by well equipped Technical Colleges. 
In conclusion, Sir William White referred to the steps which 
have been taken in the organisation of educational work in 
Bristol, and to prevent over Upping of the various institutions 
and authorities concerned with education Prof Wertheimer, 
the headmaster, reports that, acting on the suggestions of the 
Technical Instruction Commitltec of the BnatolTown Council, 
the Governors of the Technical College have completed an 
agreement with the BnttoJ School Board, in virtue of which 
the evening class work of ihe Board and of this College, in 
science and technology, are so arranged ai to avoid over 
Upping In virtue of an agreement with the Bristol School of 
Art, the Art School of the College will be closed at the end of 
thU session, and art students will be advised to attend the other 
school, the School of Art on its side will close its science 
classes and advise its students of science to attend the College 
The relation of the Technical College to the University College 
does not appear to be mentioned in the report 


SCIENTIFIC SERIALS 

Amenta* Journal of Science, February —Sedimentary rocks 

Southern Patagonia, by J B Hatcher Two years of (urther 
study have greatly augmented the results olxained since the 
first report Chief among the additional observations and 
resultant modifications of the authors former views are —(1) 
i he discovery near Sandy Point, in the Strait of Magellan, of 
an entirely new senes of Tertiary deposits several hundred feet 
thick, and underlying the Patagonian Beds These new 
Tertiary deposits have already been noticed by Or A E, 
Ortmann, and have been named by him the MagellanUn Beds, 
(a) The discovery near Lake Pueyrredon of several distinct 
fossil bearing horizons in the Cretaceous.—Explorations of the 
Albatross in the Pacific <11 ), by Alexander Agassiz The choice 
of Dolphin Bank, Tahiti, as & standard to determine the growth 
of coral turns out to have been unfortunate, as it is in the midst 
of an area comparatively free from corals. Only a few growing 
corals were found by the author, the top of the bank being 
entirely covered by Nulliporcs After coaling at Tahiti, the 
Albatross left for a cruise In the Paumotus The western 
blonds are probably all on a great plateau connected perhaps 
by the 8oo*£athom line The soundings, like those off the Fijis| 
show that atolls do not necessarily rise from great depths, and 
that in this characteristic atoli district atolls are found, it is true, 
with steep slopes, but rising from moderate depths.—Action of 
ammonium chloride upon analcite and leucitc, by F W Clarke 
and G Steiger When analcite is heated with four times its 
weight of ammonium chloride, about one half of the soda in the 
analcite is convened into chloride, while variable ammonia is re 
tained. Other zeolites, like leucite, natrolue, laumontue, stilbite, 
chabatite, apophyllite, show a similar reaction, varying, how 
ever, to an extent which probably depends upon their molecular 
structure A new means of studying the latter is thus provided — 
Devonian strata in Colorado, by A. C Spencer Devonian and 
associated strata were deposited originally over an extensive 
area In the southern Rocky Mountain region, the boundaries of 
which are as yet entirely unknown —Estimation of thallium as 
the acid and neutral sulphate, by P E Browning The salt 
obtained by heating lhallous chloride with sulphuric acid until 
ihe excess of the latter is expelled, and then raising the heat to 
redness, has the constitution of a neutral sulphate The author 
tested whether thU neutral sulphate, or the acid sulphate 
described by thallium, can be used lor the estimation of thallium, 
and finds that it can be done, provided the conditions of 
temperature are carefully attended to.—Motion of a submerged 
index thread of mercury in the lapse of time, by C. Bams. The 
author endeavoured to frame a theory to account for the 
observed gradual sinking of an index thread of mercury in a 
vertical tube containing water He proceeded on the sup¬ 
position that water penetrates past the index thread in a very 
thin 'sheet, but found that the thickness of the sheet would 
ha# to be for below that of a molecule of water He eventually 
fou«| that the sinking was due to the volume viscosity of glam. 
A L mttr years’ experiment showed that the sinking proceeds at a 
regularly retarded gate through infinite time. 

Annals* dor (formerly Wiedemann's Ammalen), No. i. 

—A study on soap-bubbles, by O. Dttrge. The author performs 
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on a soap-bubble a cyclical electiid'broeea analogous to a Carnot 
cycle, the expansion and contraction being diner at constant 
Charge or at constant potential He arrives at a law which 
states that no process is possible in which electric energy is 
transferred without loss or gain from one potential to another 
This law corresponds to the second law of theiroodytuudics.-** 
Diffuse reflection of light, by H Wright If the tngle of 
incidence is constant, the intensity of reflected light vanetss the 
coslue of the angle of reflection in the case of perfectly dull 
surfaces The converse does not hold good, no that Lamberri law 
if only partially correct —Electric conductivity of dilute amaJ- 

S ami, by A Larsen Experiments upon amalgams of lead, 
me, cadmium, tin and bismuth show that the metal contained 
in dilute liquid imalgams is dissociated, and that the degree of 
dissociation increases with the dilution and the temperature* 
—Stationary temperature of an electrically heated conductor, by 
F Kohlrausch The author supposes a conductor whose surface 
is protected from loss of heat, except two terminals, each of 
which is kept at a constant temperature and a constant potential 
When the stationary state has been attained, all points at the 
same potential will also have the same temperature The 
greatest quantity of heat will be developed in those metals in 
which the ratio of the thermal to the electrical conductivity Ls 
smallest—Spark potential in gases, by A. Orgler The author 
proposes a new definition of the 14 specific electric strength 11 of 
a pis, which gives a real constant for any given gas. If 8 11 the 
width of the gap, and A and B the spark potentials In (he gas 
and in air respectively, the specific electric strength is the ratio 

f It is units for ur, o 888 for carbonic acid, and o 563 

for hydrogen, whatever the width of the gap —Molecular sus¬ 
ceptibility of paramagnetic salts of the iron group, by O 
Tdebknecht and A P Wills. JiigeT and Meyer's senes of 
atomic susceptibilities of Mn, Fe , Co, and Ni, in the ratio of 
6 5 4 2, Is not confirmed, the numbers obtained txmg 
6 ‘gS 5*86 470 2 Wiedemann's series a, a + d, a+frf, a + aJ 
agrees rather better with facts, but a still closer approximation 
is obtained by putting b^i 2$a instead of 1 15a There is a 
sudden rise from chromium to manganese and feme iron, and a 
gradual fall from the latter to cobalt, nickel and copper — 
Molecular susceptibilities of salts of ihe rare earths, by II du 
Bois and O Liebknecht There is a gradual rise from cenu m 
to praseodymium and neodymium , a decided rise in samarium, 
gadolinium and erbium, and a sudden fall to ytterbium — 
Magnetic viscosity, by Lizzie R Laird To preserve the initial 
or instantaneous magnetisation of a disc for measurement, it is 
kept m rotation, and the rue of intensity of magnetisation on 
stoppage u recorded by a photographic device. 

The number of the Journal of tie Royal Microscopical 
Society for February 1900 contains a further instalment of Mr. 

F W Millet t’s Report on the recent Foramimfera of the Malay 
Archipelago, collected by Mr A Durrand , and a paper by Dr 
H C Sorby, F R-S., on the Preparation of Marine Worms at 
Microscopical Objects, the fluid used for removing the salt being 
a strong solution of glycerin. The character and arrangement 
of the blood vessels are especially well brought out by this mode 
of treatment Among the paragraphs relating to Microscopy 
may be especially mentioned an abstract of van Heurck't paper, 
from the Annates de la Soctftl Beige de Microscopu, on Moaern 
ApochromaOc Objectives. 


SOCIETIES AND ACADEMIES. 

London 

Royal Society, January 18 11 An Experimental litvesliga 

lion of the Thermodynamical Properties of Superheated Steam " 
By John H Grindley, B Sc , Wh.Sc Communicated by Prof 
Osborne Reynolds, r R.S 

In Regnault’a experiments oh the relations between the 
pressure, temperature, and latent beats of saturated steam, the 
steam to be experimented upon was obtained by withdrawing 
it upwards from a boiler, allowing any entrained moisture to be 
separated by gravity Saturated steam obtained in any other 
manner would not necessarily have the seme total Wt of 
evaporation os that obtained by ReghaulL * 

Whether the steam could always be br o u ght Into the lame 
condition, as regards its freedom fro* moisture, by ouch* proems 
of drainage was open to question, and it remained to W deter* 


March i, 1900] 


NATURE 


433 


»jnid by further researches whether thU condition wu unique j 
*t any particular pressure And temperature in the saturated j 
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When mtumted steam is wiredrawn by free expansion through 1 
a small orifice, if the pressure In the wiredrawn steam be 1 for U 
sufficiently reduced, the steam will become superheated, and, if P™ 1 
the flow through the orifice is truly adiabatic, the total energy 
per lb, of steam is the same on both sides of the orifice Now, if 
the energies of motion be made sufficiently small, this energy will * cn J )¥ 
exist as heat, and, assuming the steam before passing the orifice “ 
to be In the same condition as that experimented on by Regnault, J ndc l 
Its total heat energy above that of water at 3a 0 F is known, and * onn 
hence the total heat of gasification of the superheated wiredrawn 
steam from water at 32^ F Is known If, therefore, we observe 
the pressures and temperatures in superheated steam wiredrawn . 
from definite initial saturated conditions, simple calculations whcl 
will suffice to give various values of the specific neat at constant Fc 
pressure in superheated steam W < 

In the experiments, the author obtained adiabatic flow by T 1 
using orifices drilled in pieces of plate glass. The temperature his c 
and pressure of saturated steam in a steam chest, in which a been 
constant supply of steam is kept, are taken, the steam is then an a 

drawn upwards to the orifice, and, after wiredrawing, its vislo 

pressure and temperature are again taken, using for the detei Hu 
mination of the latter a thermoelectric junction immersed in no 1 
the steam he it 

The results of the experiments show that saturated steam at if th 
any particular pressure, obtained by relieving it of suspended In 

moisture by gravitation, ha* only one condition as to its dryness, of th 

and the total heat of evaporation of steam so obtained is that P , I 
given by RcgnauU's experimental results 
It is further shown that steam obtained 
in this manner has not the maximum 
density at that particular pressure and 
temperature of saturation, there being still 
an effect as if a small quantity of moisture 
remained in the steam, which would re¬ 
quire removal by further application of 
heat at the same temperature before the 
steam would become superheated, thus 
showing that the latent heat of such 
steam as given by Kegnault’s results, has 
not its maximum value 

It was also found that by an application 
of Prof Reynold's method of determining 
the perfectly gaseous condition of steam, 
under ordinary pressures and temperatures, 
no indications of that condition of steam 
known as a perfect gas were even ap¬ 
proximately obtained, and that Kankme^s 
formula 

H = II, + rfT-32) 

for the total heat of gasification H of 
superheated steam at a temperature T 
(H| being the latent heat of formation of 
steam at 32* I* ), which was formed on 
the assumption that such a perfect gas 
condition aid exist in steam, could ndt be 
applied to superheated steam 

Ilie mean specific heat under constant pressure was obtained As r 
for various pressures and between various temperatures, showing eact 
a wide range of venation in its value with temperature Thus, ngh 
at atmospheric pressure the mean Kp between 230° F and agre 
146° 5 was 04317, and between temperatures of 295° and gree 
3II 0 j, Kp was 06482 had 

The specific heat Kp was found to be Independent of the the 
pressure, but to vary very nearly as the fourth power of the com 
absolute temperature gem 

If denote the cooling effect produced by free expan- 

■ion, the following formula, which ii thermodynamically correct, 

■ AM (,) 

enables a check to be made on the experimental results, for if P 
Kp Is independent of the pressure, the product cKp must be F R 
independent 6f the temperature In toe experiments, the of tl 
product cKp was found to be independent of bdth pressure (i) 
end temperature* dem 
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By Integrating Thomson's formula 

Urn * (a) 

T v+cK, . . . W 

for the cooling effect r, and using ihe experimental value of the 
product fKp obtained, values of the specific volumes (v) of 
superheated steam at various pressures and temperatures were 
calculated, the lower limit of integration being taken from the 
known data in the saturated condition of steam 

It follows from equation (1) that, for any gas in which Kp is 
independent of the pressure, and this is so for many gases, 
formula (a) must be capable of direct integration in the form 

’- + *=/Wb 

where/l/) denotes any function of the pressure 

February 1 —“ A Case of Monochromatic Vision ’ By Sir 
W de W Abney, K C B , F R S 
The patient, K B , was aged twenty five, and the notes of 
his case are as follows —Vision always defective , has always 
been colour blind lias quick horizontal nystagmus, probably 
an absolute central scotoma. He is always “ day blind ” His 
vision for right and left eyes is 6/60 He is not night blind 
Hu fields are nearly, but not quite, foil for white He shows 
no detinue changes in hu eves As to his luminosity curve, 
he matched all colours with wnite, and with the same facility as 
if they were while 

In the accompanying diagram the curve shows the luminosity 
of the spectrum to the patient K B and also of a previous case, 
P , together with the curve of luminosity for the normal eye 
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As regards the first two, it will be seen that the maximum of 
each curve is about scale number 40, or close to R. On the 
right hand side of the maximum the curves do not absolutely 
agree K. B’s observations were first made in the red and 
green, and hU readings at first were not very close, and a mean 
had to be taken. As the colours he had measured wfcnt towards 
the blue his measures were much more accordant, as he had be¬ 
come accustomed to the methods employed The slight diver 
fence on the left hand side of the curve from that of P is 
probably due to his colouring matter in the yellow spot 
Attention must be again called to the fact that these curves ore 
practically identical with those obtained by the normal eye when 
It measures a spectrum of very feeble luminosity, and also agrees 
with the results obtained by measuring the diminution of each 
ray when it first becomes Invisible, and making a curve of the 
reciprocals of the numbers, taking the highest point of it as 100 

Physical Society, February 23 —Prof S P Thompson, 
F R S , Foreign Secretary, in the chair —Prof R W Wood, 
of the Univenity of Wisconsin, U S A., exhibited and described 


(1) Photographs 
demonstration of 


3f Wisconsin, U S A., exhibited and described 
of sound waves and the kinematognphfcal 
the evolutions of reflected wave-fronts. The 
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Bounds were produced by electric sparks, and photographed by 
means of the light emitted by carefully timed subsequent sparks, 
according to the methods described in the PhU Mag for last 
year The photographs included (a) The reflection of a 
spherical wave, os a spherical wave from a plane surface, (A) 
tne reflection, by an ellipse, of circular waves from one focus, 
and the concentration 0/ the waves, as circular waves, at the 
other focus, (r) the plane wave-front formed by the reflection 
of a spherical wave at a parabolic surface , (</) the wave front 
formed by a spherical wave incident on a spherical surface 1 (<r) 
the wave front formed by a plane wave incident on a spherical 
surface. In cases [d) and {e) the wave fronts are complicated, 
and contain cusps. Prof Wood pointed out that trie paths 
of the cusps on the wave fronts traced out the caustic curves. 
In the following cases the wave fronts were drawn for one 
hundred successive positions, and the evolution of the reflected 
wave was made clear by means of a kinematograph (a) Plane 
wave on a hemispherical mirror , (b) spherical wave on a bemi 
spherical mirror, and (r) circular wave inside a complete circular 
mirror (2) A new scudoscope In this instrument the real 
and inverted images formed by two convex lenses are viewed 
stereoscopically The inversion of the object viewed causes the 
relief to be reversed (3) Diffraction colour photographs. 
Prof Wood showed some coloured photographs taken by his 
diffraction process. The principle of the method is based upon 
the tn colour theory Different colours are produced by 
gratings so ruled and arranged as to throw upon the eye the 
particular constituents of the required colours. The arrange 
ment ol gratings necessary to produce a coloured picture is 
obtained by photographing properly spaced gratings through 
red, green and blue chromograras of the object The super 
position of one grating upon another which occurs in this pro 
cess gives rise to an in and out of step arrangement, which pro¬ 
duces secondary spectra. These, however, seldom affect the 
picture to any serious extent (4) Artificial parhelia. When 
printing fine graungs upon gelatine, if the film is too thick, no 
pnnl is formed, but the gelatine warps. If such a film is placed 
in a converging beam, the central image is accompanied by four 
marked concentrations of light situated at the extremities of 
two dimmclers at right angles. An examination of one of these 
plates with a microscope shows that there 1* a nilge for every 
third line of the grating, and that the plate is crowd at right 
angles to these lines by irregularly spaced cross ridges Prof 
Wood also exhibited some photographs taken by zone plates, 
a silvered copy of a Howland grating, a photograph of a 
dynamite explosion, the motion of a ball in its flight, and the 
anomalous dispersion produced by a cyanine prism —Mr Boys 
gave some details concerning the photograph of the explosion 
shown —Prof Everett expressed his interest in the demonstra 
tions —Prof Herschet asked if the photographs of sound waves 
after reflection hod been verified by comparison with waves on 
mercury —Mr Watson pointed out that this could not be done, 
as it is impossible to get a solitary wave on the surface of 
mercury Owing to the dependence of velocity on wave length, 
any such solitary wave draws out into a train of waves —The 
chairman proposed a vote of thanks to Prof Wood, and an 
nounced that, by invitation of Prof Callendar, a special meeting 
will be held at University College on March 2 —The meeting 
then adjourned. 

Chemical Society, February 8.— Sir Henry Koscoe, Vice 
Prudent, in the chair —Prof T L Thorpe, President, de 
livered the \ictor Meyer Memorial Lecture—February 15, 
Prof. Thorpe, President, in the chair —The following papers 
were read.—Ammonium amidosulphite, by E Divers and 
Mass taka Ogawa. Dry ammonia and sulphur dioxide do not 
combine at a low temperature, but on passing sulphur dioxide 
into a dry ethereal ammonia solution, a colourless, deliquescent 
unstable salt, ammonium amidosulphite, NH, SO^NH* Is 
deposited ; it is decomposed by water and dissolves in alcohol 
with formation of ethyl ammonium sulphite -'On the producti 
obtained by heating ammonium sulphites, thiosulphate and 
tnOnonate, by E Divers and Mosataka Ogawa Anhydrous 
ammonium sulphite and pyrosulphite sublime unchanged on 
heating in 4 ry nitrogen —The colour of alkali nitrites, by E 
Divers, fat author confirms his previous statement that the 
alkali nitrites have a slight yellow colour which Is specially 
marked in solution.—Solubility of mixed potassium nitrite and 
mtfgtf, by E Divers.—The combination of sulphur dioxide 
witft oxygen, by E J Russell and N Smith. When a mixture 
of sulphur dioxide and oxygen acts on certain oxides, in 


addition to the absorption of sulphur dioxide, sulphur trioxide Is 
formed, owing apparently to the *' surface action 1 ’ of the oxide } 
no sulphur tnoxiue is formed unlea a simultaneous abaorption 
of sulphur dioxide occurs —Notes on the estimation of gaseous 
compounds of sulphur, by E. J Russell Volumetric methods 
of analysis are given which work satisfactorily In the estimation 
of sulpnur dioxide, hydrogen sulphide, carbonyl sulphide and 
carbon disulphide m gaseous mixtures.—The influence of the 
“ nascent state’ 1 on the combination of dry carbon monoxide 
and oxygen, by E J Russell The nascent condition has no 
great effect in promoting combination between carbon monoxide 
and oxygen, tne unburnt residue of carbon monoxide being 
similar in amount to that found in Dixon’s ex pen menu; the 
sources of nascent carbon monoxide used were carbonyl sulphide 
and nickel carbonyl, whilst nascent oxygen was supplied by the 
monoxide and peroxide of chlorine.—Asymmetric optically 
active tin compounds. Dextromethylethyl n propyl tin iodide 
Preliminary note, by W J Pope and S. J Peachey The 
previously unknown mixed alkyl tin compounds of the type 
SnA , X»X ll, \ , ’ r can be readily prepared from tnmethyl tin iodide 
by the following series of reactions 


(1) 2SnMe 1 I + /nFt J =aSnMe,Ei + ZnI a . 

(2) SuMe,Et +I t =SnMe - FtI + MeI 

(3) 2SnMt-Etl + ZnPr„ = 2SnMe.EtPr + /nl* 

(4) SnMe t EtPr + I t =SnMeEtPrl + Mel 


On treating methylethylpropyl tin iodide with silver dextro- 
camphorsulphonate, it yields dextromethylethWpropyl tin 
dextrocamphursulphonate, SnMcFtPr(Ci,lIi B OSOj) f from the 
aqueous solution of which dexlroraethylelnyl n propyl tin iodide 
may be precipitated by potassium iodide —Note on the refraction 
and magnetic rotation of hexamethylene, by S Young and 
F C Fortey — Apim and apigenm Part II Note on 
vitcxin, by A G Perkin —The yellow colouring principles of 
various tannin matters, VII , by A G Perkin —Note on the 
bromo derivatives of camphopyric acid, by J A. Gardner 
Camphopync acid yields two derivatives, a and 3- bromo- 
camphopyric acid, with bromine, the former gives an 
« hydroxycamphopync acid, C p U, s ( 0 H) 0 4 , on hydrolysis with 
potash 


Mathematical Society, February 3 —Prof Elliott, V P , 
FRS., and subsequently Lieut Colonel Cunningham, V P , 
m the chair —Prof Elliott announced that the Council had 
passed the following resolution, and registered the same at 
Somerset House, viz that the objects of the Society requiring 
that it shall consist of more than 250 members, it is resolved 
that the number of its members may be increased by further 
elections to 350 —Prof Love, F R.S , communicated a paper, 
by Mr J II Mitchell, on some elementary distributions of 
stress in three dimensions, and Major MacMahon, FES, 
gave a sketch of further results arrived at by him in combina 
tonal analysis, the foundation of a new theory —The following 
papers were taken as read, vu A formula In the theory of 
the theta functions, by Prof A C Dixon, The canonical 
reduction of a pair of bilinear forms, and Reduction of a 

S eneralised linear substitution to a canonical form, with a 
ynamical application, by Mr Bromwich 

Anthropological Institute, February 13.—Mr C H 
Read, President, in the chair—Mr W L. H Duckworth 
presented a note on the Congress of German and Viennese 
anthropological societies held at Lindau in September 1899^ 
and on the anthropological faculty lately established in the 
University of Munich —Dr R Koettlity gave a detailed 
description of the ethnography and civilimtion of the Somali, 
Galls, Abyss man, and Shongalla tribes, which he had the 
opportunity of studying during a recent journey from the Gulf 
of Aden to Khartoum. The paper was illustrated by many 
lantern slides from sketches and photographs, and by a large 
number of specimens collected in the course of the expedition — 
In the discussion which followed, Mr K G Rnvenstein laid 
great stress upon the Importance of a careful and detailed study 
of the natives of the region in question, and especially of the 
southern Gmlla tribes, who remain practically uninfluenced 
either by the Mohammedanism of the coast or oy the debased 
Christianity of the Abyssinian* In the interior 
Royal Meteorological Society, February at —Mr E 
Maw ley read his report on the phenological observations for 
last year, in which no showed that the weather for the year 
ending November 1899 was chiefly remarkable fdr Its ntgb 
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temperatures, scanty rainfall, and splendid record of sunshine 
The winter and summer were singularly warm seasons, while 
the autumn was also warm, but during the three spring months 
rather low temperatures prevailed In the early part of the 
flowering «rtson, wild plants came into blossom in advance of 
their mean dates, but after March they wete mostly late in 
coming Into bloom Taking the country at a whole, the best 
farm crop of the year was wheat, the yield of barley proved 
also good, while oats were slightly under average Tne crops 
mostly affected by the dry weather were those of hay and 
turnips, the Utter being m most districts exceptionally poor 
The only part of the British Isles where the summer drought 
was not severely felt was in Ireland, throughout a great part of 
which there was abundant keep in the pastures during the 
whole summer This year was a very baa one for fruit The 
yield of apples* pears, plums and strawberries varied greatly in 
different localities, but was in most of them much under 
average.—Dr R H Scott, F KS-, read a paper giving the 
results of the percolation experiments which have been carried 
on at Rothamsted by Sir J B Lawes and Sir J H (jilbert, 
from September 1870 to August 1899 Three gauges were 
used, with 20 inches, 40 Inches and 60 inches aeptn of soil 
respectively, the area of each gauge being one thousandth of 
an acre The amount of water collected at the depth of 40 
inches is always in excess of that collected at 20 inches, and 
also of that collected at 60 inches In the winter months more 
than half the amount of rain penetrates into the soil and is 
avaiUble for springs, while in summer this amount only reaches 
a quarter that of tne rain 

Man* HESTER 

Literary and Philosophical Society, February 2a— 
Prof Horace Lamb, FR.S, President, in the chair —Some 
ermdsms on the modern theory of solutions, by Edgar F Morris 
By applying the ordinary assumptions of the kinetic theory 
of solutions to the case of a semi permeable cell depressed below 
the surface of the solvent, the result 11 deduced that the per 
centage composition of any solution is a linear function of its 
density The form of the reaction equation for the catalysis of 
eaten shows that the action cannot be attributed to mdc 
pendcntJy moving ions. Othtr facts disproving this theory are 
the occurrence of electrolytic solutions with normal molecular 
weights, and of cases where ihe molecules would have to be 
regarded as split into most cunous fragments to provide a suffi 
cient number of ions—in the case of certain metals in mercury 
solution into more ions than atoms. Prof Fitzgerald has pre 
viously shown the physical basis of this theory to be unsound, 
and, as the chemical applications give untrue results, it was 
held that the theory should be abandoned 

Edinburgh 

Mathematical Society, February 9 —Mr R F Muir 
head, President, in the chair —Remark on Dr Peddie’s proof 
of a theorem in potential, by Mr R F Muirhead —A general 
mechanical description of the come sections, by Mr Alex 
Morrison —On Bessel functions and spherical harmonics, by 
Mr. John DougalL 

Dubiin 

Royal Dublin Society, January! 7 —Sir Howard Grubb, 
F R.S , in the chair —Mr W E Thrift read a paper on the 
possible rapidity of movements in cells produced by diffusion, 
the paper being communicated through Prof G F FitzGerald, 
F R.S —ProfJ Joly, FRS, read a paper on a fractionating 
rain-gauge. The apparatus was exhibuea and described 

Paris. 

Academy of Sciancaa, February (9. -M Maurice Levy 
in the choir —Researches on the isomerism of the sulpho 
cyanide derivatives, by M Berthelot Determinations of the 
heats of combustion and formation of the sulpbocyamdes and 
isosulphocyanldes of methyl, ethyl and phenyL—On the de 
termination of the integrals of certain partial differential equa¬ 
tions fay their values on a dosed contour, by M Emile Picard 
—The tetnhedric deformation of the earth and the displace 
meat of the pole, by M Marcel Bertrand. A discussion of 
Lowthkn Green's theory, in which it is shown that no results in 
consistent with facts are obtained by the logical development of 
this view Six diagrams ore given showing the tetrahedron of 
vokanlc fractures and various sections of the *earth on 
the assumption of the existence of the tetrahedron.— 
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On the culture of blue lupins {Lupinus angwhfoHms)^ 
by MM P P Dehfroin and E Demouny The experiments 
described show that the blue lupin is incapable of utilising by 
•tself atmospheric nitrogen, although it may attain full develop-' 
ment m the absence of nodules upon the roots. In the latter 
the plant appears to profit by work carried out by bacteria living 
upon certain a!got It was found that the roots of the hlue lupus 

may bear nodules containing bacteria that are of no use to the plant. 
—On the new Giacolnm comet, by M Perrotin —M Stokes wa» 
elected a Foreign Associate in the place of the late M Weiei 
straw, M /ittel a Correspondmnt for the Section of Mineralogy, 
and M Pfeffer a Correspondant for the Section of Botany —On 
calculating machines, by M L Torres —Remarks on a meteor 
which fell at Bjurbole (Finland) on March 12, 1899, by the 
French Consul in Finland —Determination of surfaces having a 
system of bnes of equal curvature, by M K Bricard —On- 
a transformation of isothermal surfaces, by M C Guicliard — 
On the problems of Neumann and Gauss, by M W SlefctofT 
—On functions with four pairs of periods, by M G Humbert 
—Theory of helices of propulsion, by M Bateau —On the 
determination of standard lines In the spectrum, by M Maurice 
Hamy Four rays from a cadmium tube are selected, having 
approximate wave lengths 644, 515, 508 and 466, and the 
exact ratios of the first to each of the last three determined 
with a high degree of precision —Determination of new 
points of reference in the spectrum, by MM A. Perot and' 
Ch Fabry An application of the interference method 
previously described by the authors to the measurements of 
eighteen wave-lengths between A - 435 8 and A = 670*8 or, 
the error of the determination being less than one millionth 
—On a method of focussing a photographic telescope, by M 
Georges Meshn —A new interpretation of the results of M 
Mich el son for the analysis of homogeneous light by Newton's 
rings, by M h Carvulfo —The instantaneous disappearance of 

n netic rotatory polarisation, by MM II Abraham and 
<emoinc. The authors apply the method previously used 
by them in the measurement of the duration of the Kerr phen¬ 
omenon to the study of the extinction of magnetic rotation, 
ami find that the polarisation is less than a hundred millionth of 
a second ( 000,000,01 sec ) behind the current producing it. 
Hence the magnetic rotation follows without any lag the 
variations in the fields which produce it —On a method of 
preparation of alkaline arsenides, an Um on ides, and some alloys 
of the alkali metals, by M P Lebeau The ordinary method 
of preparing arsenides by heating together the elements com 
posing it, never gives a pure product, but if the crude arsenide 
thus obtained is extracted with lwuid ammonia at Ho% the- 
excess of sodium is removed, and the No*As is left in a pure 
state. NiuSb, Na,Bi, and Na«Sn can be prepared in a similar 
manner —On iodide of nitrogen, by M C llugot V study* 
of the action of liquid ammonia upon iodine The results 
obtained are expressed by the author in the equation" 

i6NH, + 3 Ij- 3(NH 4 I 3 NH a ) + Nf, 3NH r 

—Meconine, opmnic acid, and hemipinic acid, by M Em*Te 
I^eroy A thermochemical paper containing determination* 06 
the heals of combustion and formation of meconine, optamc 
acid, its potassium salt, and methyl ether —Resolution of 
racemic benzyhdene camphor Isomorphism of the two active 
components, by M J Minguin The spbtting up was effected 
by adding a dextrorotatory crystal to the toluene solution of the 
racemic compound —Rapid method for determining the car¬ 
bonic acid In various gaseous mixtures, by MM Leo Vignon* 
and Louis Meunier The method is only applicable to gase* 
such os air or coal gas, which con be obtained in un 
limited quantities, anti consists of a titration with lime 
water tinted with phenolphthalem —On the volumetric 
estimation of bone acid, by M Alfred Stock The- 
solution containing the boric acid is treated with a 
mixture of potassium iodide and lodate to remove free mmcraP- 
aclds, and the boric acid, which is without action upon this, 
mixture, then titrated with soda in presence of mannlte- It is* 
absolutely essential that all the solutions should be boiled tilk 
free from carbon dioxide, quite erroneous results being obtained 
in presence of dissolved carbonic acid.—Researches on the. 
genesis of compounds of the menthol series in plants, by M 
Engine Charabot —On a new Epicand, Crtntmuus 
by M Ch P6ret —Development of the arygospores m Ento 
mepAihorOi by M Paul VulUctmn —Relation between the\ 
variation of excitement of nerves and the variation of the? 
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exciting current* of different jwtentiaU, by M Sl£phane Leduc. 

—The quotient of fatigue, •jy* by Mdlle. J Joteyko —New 

method for measuring the acuteness of hearing for the Intensity 
of sound, by MM Ed Toulouse and N Vase hide The 
sounds are produced by drops of water falling upon a metallic 
plate, the variations in intensity being obtained by varying the 
height through which the drops fall —On the normal asymmetry 
of the binary organs In man, by M P Godin —On the com 
position and feeding value of the mammalia, birds and reptiles, 
by M B*lland —The barometric oscillations of February 13-19, 
1900, by M Joseph Jaubert The oscillations were remarkable 
on account of their amplitude and short period, four maxima 
and minima being noted in six days, with an average amplitude 
of over 10 mm 

Capr Town 


South African Philosophical Society, January 31 — 
Mr L. E'eringuey, President, m the Chair —Mr Chas.F Juritzread 
a paper, eniitled “ The boils of the South Western Districts of 
the Cape Colony ” The low percentage of phosphates in some 
samples of oat hay anal)sed by the author ten years ago, led 
lum to urge the Government to al’ow investigations into the 
chemical nature of the colonial soils to be earned out The 
work has progressed to a very considerable extent, but the area 
from St Helena Bay to Mossel Bay having been also geologic 
ally surveyed, Mr Junt* confined his present paper to it Most 
of the soils analysed were from the Malmesbury and Bokkeveld 
Beds In portions of the Malmesbury district the underlying 
limestone greatly aids the fertility of the soil and renders its 
wheat •* rust resistent ” The lime dimishei in amount from 
D’Urban vi lie to llopefield The Caledon soils are poor, but 
those of Bredasdorp are much belter The soils on ine Enon 
Beds of Swellendam and M ossel Day are good all round soils 
Of the two hundred and twelve soils examined, only fifteen con 
tain a satisfactory amount of phosphates, forty five a normal 
amount of lime, and fifty seven of potash 
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EGYPTIAN AND BABYLONIAN RELIGION 
J AND MYTHOLOGY 
Books on tifkypt and Chaldaea Egyptian Ideas of the 
Future Effe, Egyptian Magic By E A Wallis 
Budge t A, Litt D , D Lit 2 vols. 

Babylonian* Religion and Mythology By L W King, 
M A., F $ A 1 vot (London Kegan Paul, Trench, 
Trtibner end Co , Ltd , 1899 ) 

HE delightful certainty which characterises the 
youth of an individual not infrequently finds its 
analogue in the initial phases of a science. At the out¬ 
set assertion is dogmatic inversely to the evidence, and 
the flimsiest figments are made to serve as the basis of 
the widest generalisations Maturity brings with it a 
curious restriction of certitude, but for this there is a 
compensation in the knowledge that for the faith which 
we do hold there is an adequate reason Thus it has 
long been the custom to regard the religion of ancient 
Egypt as a tissue of the grossest idolatry, and this 
amongst persons who were not, in general, ill informed 
To such a view the education of the public school and 
the university has largely contributed, and those who 
were contented to mould their opinions upon classic 
authorities would be apt to remember nothing more than 
Juvenal’s telling gibes, which practically epitomise the 
creed as that of the ape and onion Whatever the 
poet’s personal views may have been, those which the 
exigencies of his satire led him to express are far re 
moved from the truth or, at least, they state it so partially 
as to be wholly misleading , and it may come as a 
surprise to many to learn the magnitude of the libel 
As a matter of fact, the ideas and beliefs of the Egyptians 
concerning God closely approximated to those of the 
Hebrews, and of the Muhammadans at a later period , 
and they arrived at conceptions of man’s immortality for 
which we look in vain in the Jewish record, and which 
we only re-cncounter in the teaching of the Christian 
churches 

Dr Budge emphasises the fact that an exalted mono¬ 
theism was the basis of the theology and religion of 
ancient Egypt, and that it persisted throughout its 
historic periods with a tendency ever increasingly as¬ 
sertive God was one, self-existent, immortal, invisible, 
eternal, omniscient, almighty and inscrutable , the creator 
of the heavens, the earth, and of all things visible and m 
visible. But long as the period was during which this 
noble creed was held, there was unquestionably a time 
prior to its evolution when a more primitive conception 
prevailed, and when the beliefs of the people were prob¬ 
ably similar to those of existing savages when family 
and tribal gods were worshipped whose characteristics 
were those of their adorers, and whom a victory or a 
defeat raised to supremacy or relegated to oblivion It 
has been observed that three main elements may be 
recognised In the Egyptian religion A solar mono¬ 
theism, or a god specially manifested in the sun , the 
worship of the regenerating powers of nature or the 
adoration of ithyphallic deities, and an anthropomorphic 
divinity, but the sequence in time of these phases of 
NO. 1584, VOL 6l] 


faith is doubtful, and they ultimately became intermingled 
m a most bewildering manner Where such uncertainty 
exists we must rest satisfied with a suspension of judg¬ 
ment , but it may be reasonable to assume that the less 
exalted views were formulated before those of a higher 
type, that the earlier notions acquired from their 
antiquity a sanctity which led to their retention , and that 
ecclesiastical conservatism was responsib le for that gro¬ 
tesque admixture of puerile superstitions, both in faith and 
practice, which disfigured the higher faith to such an 
extent as to cause strangers to regard it as the essential 
element of that purer religion by which it had been 
supplanted This curious grafting of views has an apt 
illustration in the picture symbol for the supreme being, 
who is figured by a stone axe-head in a wooden handle, 
a reminiscence of the time when their god was but a 
magnified chief, and when the wielder of the biggest war- 
axe being the person of prime consideration, an image of 
the weapon was a recognised emblem of power and 
sovereignty Apart from these survivals, the very piety 
of the worshippers served to enhance the number of the 
gods, for the sun-god, himself the type and symbol of 
the supreme deity, found his every form, phase and attri¬ 
bute deified, until so strangely complex a pantheon was 
set up that the protogod was almost whelmed by the 
sanctifications of himself 

In spite of this seeming multiplication of entities, the 
unity of God is constantly reiterated , and if, as may well 
have been, this truth was hidden from the perception of 
the vulgar crowd, we may believe that to the educated 
layman, as well as to the pnest, it was an ever-present 
fact The pure and unthinkable spirit which formed the 
subject of their devout adoration dwelt originally in the 
darkly-shrouded water of the primeval abyss Thence, 
by uttering his own name, he evolved himself, whilst 
from the void, the world sprang into existence, after the 
type which was pre-existent in the divine mind Follow 
ing this creative act was the production of the germ from 
which emerged that embodiment of the power of God, 
the holy Ra, whose attributes were subsequently annexed 
by that great Osms, who for ages was the ensample and 
comfort of aspirants to immortality It is curious that no 
comprehensive account of the career of Osins has been 
found in the Egyptian records, and that we depend upon 
Plutarch for a connected history This, as it is confirmed 
by various Egyptian inscriptions, may be outlined as 
follows —Osins was the offspnng of Nut by Seb, and 
was the husband of his sister Isis As King of Egypt, 
he advanced civilisation , taught the art of agnculture , 
and exhorted men to worship the gods, both in his own 
and other lands. On his return from foreign proselytising, 
he was slain by the machinations of Set, who repossessed 
himself of the body, after it had been obtained by Isis, 
and tore it to pieces The fragments, with a single ex 
ception, were recovered and buned by Isis, who instituted 
a special festival in honour of the missing portion By 
divine assistance Isis obtained such a revivification of 
Osins that, by him, she became the mother of Horus, 
who was, later, his father’s avenger Of the exact position 
which in prehistoric days was occupied by Osiris we are 
ignorant; but, in all later times, he was regarded as a 
being of divine ongin, who was killed and mutilated by 
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the powers of evil, and who rose again to become King of 
the Underworld and judge of the dead He repiesented 
the idea of one who, though a god, had been a man who 
had suffered and died, and who was, therefore, in full 
sympathy with human beings in their own time of trial 
and death As his flesh had not seen corruption, so was 
he the cause of mortals being bom again, and the 
righteous who followed his ensample might, with the help 
of the gods, secure a resuirection to everlasting life, and 
dwell with him in his kingdom 

In this way Osins, from being the example of a man 
raised from the dead, Iwcame himself the cause of the 
resurrection and the bestower of eternal life, -ind it is 
needless to say that his ever increasing populanty Anally 
raised him to the position of the quasi-national God He 
gradually assumed the attributes of the cosmic deities 
and even of the creator , and thus making himself his 
father’s equal, he reigned beside him in Heaven as the 
divine source of all things It is sufficiently evident that 
the growth of such conceptions must have been gradual, 
and that prior to their formulation the condition of the 
disembodied spirit must have been largely problematic 
It was then, no doubt, regarded as a spook which it was 
as well to banish from the precincts of the living , and 
those mutilations and cremations of corpses which were 
originally practised may have been intended to coerce i 
the spirit into an abandonment of his old habitation 
With the belief in a resurrection a new order of ideas 
arose, and, far from a desire to destroy the body, every 
means was sought for its pieservation The outcome of 
the new dogma was that wonderful system of mummific¬ 
ation with which we are familiar, but the adoption of 
which, in view of the strongly expressed declaration that 
immortality was confined to the spmtual body, is some¬ 
what inexplicable It may be that the primary conccp 
lion of the resurret tion was that of the physical body, 
and that the spiritualisation of the tenet was a subsequent 
modification , in which case the later retention of the 
practice would be due to the ever observable reluctance 
of man to change the procedures associated with the 
crises of his existence Another explanation may be 
found in the fact that the spiritual body denved its 
existence from the physical body through the prayers 
and ceremonies of the funeral ntes There are various 
pictures representing the departed soul as hovering in 
proximity to the mummied corpse, of which, possibly, it 
could but gradually acquire the characteristics Were 
that the case, the necessity for a prolonged retention 
intact of the senseless clay is intelligible in order to 
afford ample time for the intended assimilation whereby 
the mortal put on immortality Be this as it may, by 
whatever process the spmtual body acquired its existence, 
it was called upon to answer for the deeds done in the 
flesh the heart, as the seat of being, was literally 
weighed m the balance, and woe to its possessor were it 
found wanting Then the deceased had to declare him¬ 
self innocent of forty-two specific transgressions contained 
in« catalogue which is so skilfully compiled to include 
every possible wickedness, that it must have been very 
difficult to sin outside it Either, then, the gods failed 
to verify their facts, or, unless they differed considerably 
from the men and women of to-day, the number of 
the Egyptian elect must have been infinitesimal The 
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final admittance to Elysium was further hin^Htd by * 
senes of peiplexing interrogatories—floor and threshold 
—hasp and socket each in turn propounded its thldle to 
the aspiring soul, an ordeal apparently purpopleM untjf 
it is understood that it was the business of thttriesthood 
to furnish the replies which were needed ff pass the 
punfied spirit to the presence of that Osins With whom 
he had at last become identified 'j 

When we find the ecclesiastical body pun&ying such 
wares for the spmtual well-being of their flock, it is 
evident that the line of demarcation between $Ugion and 
magic is faint Indeed, as one reads the documents 
cited by Dr Budge, it is by no means easy to determine 
the category to which certain practices and invocations 
should be relegated In a sense tbe whole religion was 
so theurgic that it might pass for a sublimated magic ; 
whilst much of what is classed as magic consisted in 
such invocations of divine beings, and aspirations for 
assimilation to them, as to contain the essence of genuine 
religion It may be taken that the fundamental doctrine 
of magic ib contained in the formula, 11 whatever is above 
is below, and whatever is below is above” The idea 
being that all existing things are created after divine 
prototypes, and that by an accurate perception of the 
one a knowledge of the other is obtainable The germ 
of buch an idea evidently existed in Egypt, the Supreme 
God having produced the universe in accordance with 
his previous mental conception The premises being ad¬ 
mitted they might serve either as the means by which a 
partial comprehension of the creator was obtainable, and 
as inciting the student to thankfulness and adoration , or 
they might place in his hands a means not only of 
invoking the gods, but of compelling them to his will 
It must always be borne in mind that ideas, whether 
religious or not, are not the outcome of unreasoning 
invention, but are the result of a certain sequence of 
thought, however wanting it may be in logical acumen 
The association of a certain evil with a certain 
precursory senes of facts may have been armed at 
on the post-hoc propter-hoc principle r but that this 
is so only proves the insufficiency and inadequacy 
of the observations upon which the association was 
reached, and not that it was arbitrarily devised In 
many cases the mental position from which a belief 
or a custom was reached is so alien to our own 
that we are unable to reconstruct the train of thought 
by which it was arnved at, but in some cases 
we have been provided with a key to the mystery, 
and that is especially the case where names are 
m question A spirit appearing before the gods had 
to be known and named by them Nameless, he 
was non-existent, and consequently we find that, 
to the Egyptian, the name was as much a part of a man’s 
being as his soul Just as possession of the soul would 
place the entire individual in the possessor’s power, so 
the name of god or devil gave a control which made tbe 
spirit your humble servant Tbe names of beings or 
things were words of power to conjure with, and, as has 
been stated, it was by the utterance of his own name that 
God brought all things into existence. It was but doing 
on a supreme scale what man on a lesser might perform, 
and when the potency of the uttered word wgs admitted, 

, the transition to the efficacy of the written charm and 
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the engraved talisman was a mere question of time and 
of a certain subtlety of reasoning From an existent 
sympathy between words and things a belief in an 
equivalent interrelation betwixt objects might arise, 
either from a fancied resemblance of nomenclature or 
by an analogous train of thought which classed together 
things which had some real or fancied resemblance, a 
process of which the mandragora of later legends is an 
Instance* From this system of affinities, bounded only 
by the imaginative powers of the sorcerer, the weaving of 
the most complex web of enchantment was inevitable 
In Egypt the system was prolific, and bore as its fruit 
that crop of magical figures, pictures, spells, and cere¬ 
monies, with the attendant beliefs in lucky and unlucky 
days, dreams, demonlacnl possessions, and astrological 
lore, with which the learned doctor has filled hiB pages to 
the delight of the occultist 

In the study of the Babylonian religion and mythology 
which is presented to us by Mr King, we find a less 
exalted view of divine beings than that reached in Egypt, 
the beliefs of the Babylonians, in 3uch matters, having 
received a tincture from their predecessors, the Sume¬ 
rians, which was never wholly eradicated Of the creed 
thus evolved, documentary evidence older than the seventh 
century b C is wanting, but this source of information is 
supplemented by the recorded beliefs of the Assyrians 
who were themselves colonists from Babylonia Here 
the gods were many, a catalogue of 1800 names failing to 
furnish a complete enumeration, a heterogeneous company 
essentially human in their attributes, who were born, 
caroused, loved, fought, and even died In later his 
torical periods the chief deities acquired definite charac¬ 
teristic personalities, but they were only in degree 
superior to their worshippers, who never reached the 
conception of a Supreme Being essentially different to 
themselves The gods, who were personifications of the 
forces of nature, had their cults curiously relegated to 
special centres, being localised in different cities, the 
fortunes of which they followed The great triad of Anu, 
Bel and Ea, the respective deities of heaven, earth and 
the abyss of traters, headed the company of the gods , 
with the subsidiary trinity of Sin, the moon god, his son 
Shamash the sun-god, and Kamm&n, god of the atmo¬ 
sphere , but the most prominent deity was Marduk, the 
tutelary god of Babylon, who, as that city rose into im 
portance, became identified with liel, and was established 
as the intercessor for mankind Scant justice was ac¬ 
corded the ladies, the goddesses being but faint reflexes 
of their husbands, with the exception of Ishtar, who 
occupied a position of commanding importance in her 
dual aspects of the patroness of love and war No doubt 
the heavenly host was influenced by the peculiar cosmo¬ 
gony which obtained It was thought that from out the 
waters which, in the darkness of chaos, alone at first 
existed, abnormal creatures sprang Over this mon¬ 
strous brood the woman-dragon Tiamat was supreme, 
until, after creating the gods, she rose in revolt against 
them. She was vanquished and slain by the divine 
champion Marduk, who employed the fragments of her 
body to fashion the earth and heaven The portion used 
to make the earth he shaped as an inverted bowl sur¬ 
mounted by the remainder of the corpse bent into the 
hollow hemispherical vault of heaven, and both resting 
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on the waters of that great deep, from which all things 
had their ongin Above the firmament was a celestial 
ocean, and beyond that the innermost heaven to which 
the gods retired when weary of their earthly abodes and 
the immediate conduct of human affairs 

Beneath the earth was the seven-walled house of the 
dead in the “ Land of no Return ” Here nq distinction 
was made between the good and the bad, all being alike 
condemned to the same joyless existence The gloom 
which pervaded the tomb may have ongmated in the 
rapidity of decomposition and decay in the moist alluvial 
soil of Mesopotamia, and the elaborate bunal rites which 
were observed had no further object than to prevent the 
wanderings of the earth-bound shade, who would haunt 
those who neglected to secure him a safe passage to 
Hades 

Whilst this and other passages scattered through the 
text will give the student of folk-lore and demonology 
much food for thought, the chief interest of the work 
naturally centres in JLht exposition of the resemblances 
which exist between the Babylonian myths and the Jewish 
traditions recorded m the Bible Mr King has directed 
attention to the legends of the Great Dragon, the Crea¬ 
tion, and the Deluge, and shows that both nations 
derived their narratives from a common source, or that, 
at any rate, the Hebrews 1 indebtedness to the Baby 
lomans was long antecedent to the period of the 
captivity It is a matter for regret that the limits of this 
notice forbid more than an allusion to this section of the 
volume, which is likely to be that most generally 
attractive. In the succeeding portion is recited the 
poem of Gilgameah,in which are recounted his exploits and 
those of his semt-divme friend Ea-bam This story has 
no Biblical equivalent, unless we see in Ea bam, who 11 was 
clothed with long hair like a woman, 11 was of stupendous 
strength, and became a victim to the wiles of the woman 
Ukhat, the analogue of Samson and Delilah Such re¬ 
semblances must necessarily arise, and to insist upon too 
close an identification may be unwise, but, in leaving 
such speculations, we pass to what is of more human 
interest, the personal relations which existed between 
the Babylonian and his gods Here we find that to each 
man, from his birth, a god and goddess were allotted as 
guardians and monitors They departed from him if he 
transgressed, and when they so withdrew, pnestly inter¬ 
vention was necessary to secure a return of their favour 
At first mere defects of ritual observance or the utterance 
of ill omened words were the sole causes of divine estrange 
ment, but as the mental conceptions of the people were 
elevated, injustice to their fellows and sms against their 
neighbours were regarded as constituting equally valid 
grounds for the wrath of the gods And so in process of 
time it came to pass that upon a foundation of much 
apparent absurdity, the good sense of the Babylonians 
erected a working code of morality which un existing 
tablet cataloguing acts that were regarded as sins shows 
to have been little inferior to that of the Hebrews 

It is impossible within the necessary limits to do fitting 
justice to the contents of these most interesting volumes, 
and the care with which the great mass of tacts which 
they contain has been condensed defies any .attempt to 
reduce them to a prdcis. That they fill an existing blank 
in the text books on comparative religions is obvious, and 
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their careful documentation cannot fail to convince the 
reader that, in following the authors through the mazes 
of Egyptian and Babylonian belief and ceremonial ob 
servance, he has no uncertain guides. There will be few 
who will not learn from these volumes much detail of 
which they were previously ignorant, and many will 
derive from them their first clear conception of what was 
really believed in ancient Babylonia and of the sublime 
grandeur of that faith which during so many centuries 
was the spiritual stay and solace of the Egyptians 

¥ RANK REm tOWKF 


HUXLEY'S SCIENTIFIC MEMOIRS 
Scientific Memoirs of Thomas Henry Huxley 
Edited by Prof Sir Mu had Foster, KCB, MA, 
LL I) , F Kb, and by Prof E Ray Lankester, M A., 
LL.D, f Rb In Four Volumes Vol II With 

Portrait. Pp xi + 612 (London Macmillan and 

Co, Ltd ) 

HE second volume of this valuable senes will be 
welcomed by a large cIass of readers, and not 
alone by those who are professed biologists The thirty 
seven memoirs here collected together for the first tune 
in one volume were published at dates ranging from 
1857 to 1864, and, therefore, cover a period of 9 trtfe and 
ferment which originated within the scientific world, but 
soon spread beyond it, that, namely, caused by the pub 
lication of Darwin’s “ Origin of Species " in 1859 

Naturally, we find amongst the writings, at this period, 
of one of the foremost champions of Darwinism, many 
memoirs devoted either to discussion of the problem of 
evolution as a whole, or to threshing out some special 
point in the evidence for or against the theory and its 
applications Such papers will always possess an in¬ 
terest, even if only a historical one Here we have, for 
instance, Huxley’s famous controversy with Owen as to 
the alleged constancy of the “ posterior horn of the 
lateral ventricle” and the “hippocampus minor" as 
characters distinguishing absolutely the brain of man 
from that of the ape, and of sufficient importance to rank 
man as a distinct sub class of the mammalia It is diffi 
cult to imagine any naturalist of eminence at the present 
day advancing such conclusions, even granting the cor¬ 
rectness of the premises, which, as a matter of fact, Huxley 
was able to impugn without difficulty Here, again, we 
find the well known controversy as to whether the human 
remains from the Neanderthal were those of an ape like 
man or of a “ rickety Mongolian Cossack ” And before 
leaving the subject of Darwinism, we may draw attention 
to Huxley’s eloquent and impassioned appeal, in a lecture, 
“ On Species, Races and iheir Origin/’delivered before the 
Royal Institution, for consideration of the facts of the case 
without prejudice In his peroration the clerical and other 
opponents of the progress of physical science are likened 
to u l^le Canutes of the hour, enthroned in solemn state/ 1 
who bid the great wave to stay, but who, when forced to 
fly, learn no lesson of humility, and pitching their tents at 
what seems a safe distance, repeat their folly , and, in 
conclusion, he caIIs upon the people of England to cherish 
and venerhte science. “ Listen to those who would 
silence and crush her, and I fear our children will see the 
jfjoky of England vanishing like Arthur in the mist 11 At 
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a time when colleges could be named in our great Uni¬ 
versities whose authorities would prefer a u football blue* 
to a “ research student,” we may ask ourselves if we are 
not beginning to realise this prophecy 

It is not possible within the limits of a review to do 
more than indicate the many papers of interest col¬ 
lected in this volume, some of which laid the founda¬ 
tions of our knowledge, or marked an epoch in its 
advance, in not a few directions Of great merit, but 
of interest to a more limited circle, are the numerous 
treatises upon fossil types, contributed to various geo¬ 
logical periodicals , or anatomical memoirs, of which 
that upon the Nautilus may be taken as an example 
Of more general interest are the two classical memoirs, 
“On the Agamic Reproduction and Morphology of 
Aphis,” and “On the Anatomy and Development of 
Pyrosoma,” in which Huxley made great additions to 
our knowledge, both of the theory and of the facts, of 
non-sexual processes of reproduction in both forms 
From Pyrosoma he was led on to a discussion of the 
significance of the germinal vesicle of the ovum, which 
also forms the subject of a Royal Institution lecture 
deserving more than a passing notice 

At the present day it may be safely asserted that 
though much remains to be investigated and elucidated, 
yet a number of fundamental facts have been generally 
established with regard to the question of the nature 
of the sexual elements, and the process of fertilisation, 
in animals and plants No instructed person now doubts 
that the ovum, whatever its Bize or peculiarities in a given 
species, represents a single cell set free from a many- 
cellfed organism, and that the germinal vesicle is the 
cell nucleus, which, after certain processes of maturation, 
unites in the process of fertilisation with the nucleus of 
the male cell or spermatozoon to form the so-called 
segmentation nucleus, the ancestor by repeated divisions 
of all the nuclei in the body of the future embryo 
These are facts which now are taught to every student 
of biology in his first term, but in the early sixties it 
was not so The details of fertilisation were unknown, 
except in so far that both ovum and spermatozoon were 
concerned in it, and the true nature of these two ele¬ 
ments, in the light of the cell theory, was not under¬ 
stood Many authouties believed that the germinal 
vesicle of the ovum and its contents disappeared, and 
had no direct connection with the cells of the blasto¬ 
derm or future embryo Huxley, on the contrary, wAs 
on the side of those who held the more correct view, 
that the cells and nuclei of the blastoderm stand in 
genetic relation to the germinal vesicle His observa¬ 
tions were, however, in so far erroneous, in that he 
believed he had seen in Pyrosoma the vitellus of the 
ovum disappear, and the cells of the blastoderm arising 
within the germinal vesicle 

In judging a mistake of this kind, the modern biologist 
will remember, in the first place, that the present state 
of our knowledge with regard to these matters has been 
attained by the gradual perfection of a technique more 
complicated than French cookery, and that to investigate 
or demonstrate these now well known facts, a laboratory 
stocked with reagents and aniline dyes, with compli¬ 
cated machines for section cutting and other apparatus, 
is required In the second place he will note, perbaps 
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with astonishment, that Huxley's observation* upon 
Pyro*oma were " conducted upon thin section* (that is 
to say, cut by hand with a razor, and not with a pair 
of scissors) of a spirit specimen, rendered clear by 
glycenne ” 

When all this is borne in mind, we can but admire 
the accuracy of the observations, taken as a whole, 
which Huxley was able to make upon the anatomy and 
development of this remarkable form of life , while any 
impulse we may feel to criticise an error with regard to 
finer points of cytological detail will be checked by the 
thought that if, in the short space of forty years, biology 
can make such progress in the investigation of the most 
mysterious of vital processes, what judgments may the 
future not have in store for much of our work at the 
present day, even within the lifetime of many of us ’ 

Wc have said enough, we hope, to prove how much 
interesting reading of the most varied kind is furnished 
by the collected works of one of our greatest scientific 
men, and we feel sure that many will look forward 
with pleasurable anticipation to the continuance and 
completion of this senes E A M - 


SCENERY AND GEOIOGY 
The Scientific Study of Scenery By John E Marr, M A, 
F K S Pp xi + 368 (London Methuen and Co , 
1900) 

O much has been done within the last thirty years 
in all parts of the world, and especially in America, 
to discover and interpret the varied forms of earth- 
sculpture, that the knowledge required to be summarised 
Scientific surveys and explorations, the facilities for 
travel, and the use of the camera have largely con¬ 
tributed toward* the accumulation of facts One result, 
and by no means the most satisfactory one, is the in 
crease of technical terms, for which our American 
brethren are largely responsible To remember what is 
the UintA type of mountain folding , what is meant by 
consequent, subsequent and obsequent streams, by in¬ 
consequent drainage and corrasion , and what is the 
difference between clouds of radiation, of in\ersion, of 
interfret, and of inclination, may tax the memory and 
patience of any one who is not constantly engaged in 
teaching Here Mr Marr come* to the rescue, de¬ 
scribing and explaining in clear language all the leading 
types of scenery, and many of the minor and no less 
interesting features connected with it He discusses 
the origin of hill and dale, of peneplain and nunatak, 
butte and zeuge , and, moreover, he gives in his work an 
index which will enable ua to dispel our ignorance or re¬ 
fresh our memories when, as so often happens, we come 
across an unfamiliar or forgotten term There was need 
for this concise handbook on the scientific study of 
scenery 

The author makes a praiseworthy attempt to please 
two classes of readers—the student and the "general 
reader” That his work will be appreciated by the 
student we are fully persuaded That the general 
reader will steadily puruse the volume mus]t depend 
upon whether he or she reads for the sake of solid 
instruction 
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The author's brief introduction is fascinating, but we 
ore plunged in the next chapter into “ three envelopes," 
the lithosphere, hydrosphere and atmosphere, and into 
a consideration of anticlines, synclines and monoclines, 
and planes of foliation, cleavage and faulting subjects 
necessary for the proper understanding of various types 
of scenery, but not readily dealt with in pleasing 
language Here and there throughout his book the 
author enters into a little more detail than appears to be 
required to explain the relation between rock slructureand 
rock-texture and scenery, and the general reider may find 
it difficult to distinguish between the u Normal Fault” 
and the “ Monoclinal Fault” figured on p 66 When, 
however, the author 9 peaks of his work as an 11 Intro 
ductory Treatise on Geomorphology," we feel not only 
that he intends it mainly for serious study, but that he 
has a very decided personal regard for technical terms 
He shows how dependent the scenery is on the structure 
of the earth’s crust, on the sculpturing agents, and on the 
character of the climate 1 he colours of the sky, the 
water and the rocks, the forms of cloud, and the in 
fluence of vegetation come in for appropriate notice in 
different part* of the volume 

Continents and ocean basins, crust-waves and specu 
lations on lines of uplift are duly considered, and so also 
are mountains and valleys, escarpments, volcanoes, 
deserts and plains, oceans and oceanic islands The 
author writes with evident enthusiasm for his subject, 
and whenever he is free from detail, the labours of the 
conscientious reviewer become more pleasant With 
Kingsley he can speak with eloquence of the beauties of 
the Fenland, and with Captain McMahon of the charms 
of the desert He records his sorrow at 11 the mutilation 
of a district rich m natural beauty ” by the operations 
of mining or quarrying, when such works are not, as 
was the case with the water-work* of Thirlmere, 1 justifi¬ 
able on the ground of necessity ” We remember to 
have seen quarrying operations in the heart of the 
Cheddar Cliffs, perhaps the finest inland cliffs in England, 
and this is an instance where local rights should be 
compuIsonly purchased at the public expense 

We are glad to find the author dealing, every now and 
again, with the sentimental aspects of the subject Hugh 
Miller, jun , enlarged on such topics in his “ Landscape 
Geology” (1891), while the more recreative aspects of 
scenery are charmingly portrayed in the Badminton 
volume on Mountaineering, by Mr C T Dent 

The work before us is illustrated by an admirable scries 
of plates, reproduced from photographs The High Force 
of Teesdale and the Screes of Wastwater are fine ex¬ 
amples , while others, equally good, exhibit mountain 
structure, glaciers and lakes The origin of lakes is 
varied, but the subject has given nse to much controversy 
among geologists—a controversy mainly concentrated on 
the question whether rock basins of any magnitude have 
been excavated by ice action On this subject Mr Marr 
has his doubts, and be savs 

11 that in order to prove that ice can excavate a basin, we 
must show, first, that the actual rock basin exist* f and, 
secondly, that it cannot have been formed in any other 
way than by the erosive action of ice ” 

The question is one which is under investigation at the 
present time; but it may be observed that, in many a lake, 
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earth movements, dams and erosion may all have con¬ 
tributed towards the production of the features 
The work of frost, snow and ice, and the accounts of 
glacial phenomena past and present, are, like every other 
portion of his subject, very fully and ably dealt with by 
the author The work, indeed, embodies the results of 
the most recent researches on all the physical features of 
the earth's surface r it unites the labours of the geo¬ 
grapher and geologist, and should prove a most helpful 
companion to every traveller H B W 


OUR BOOK SHELF 

Plant Relations a Ftrst Book of Botany By John 
Coulter, AM, PhD Pp vn + 264 (New York 
D Appleton and Co , 1899 ) 

A NOTABT > tendency to be observed in many modern 
text-books of botany is one indicating a departure in 
the direction of u natural historv " as distinct from the 
more formal, and especially the histological, methods of 
teaching which have been in vogue (and somewhat too 
exclusively so) during the last few decades It is per 
haps chiefly in American works that this change has 
been most prominent, and Prof Coulter's new book forms 
a weighty addition to the list 

It may perhaps be open to question whether ecology, 
as it is now the fashion to designate what used to be 
called natural history, is precisely the best aspect from 
which to treat botany regarded as an instrument of 
school education For it is impossible to escape from a 
certain elusive vagueness in attempting even an elemen¬ 
tary discussion as to the nature and interaction of the 
factors which determine so complex a matter as the forms 
or the mutual adaptation of living organisms 

But whate\ er may be thought in the abstract, of 
ecology as an introduction to botany from the scholastic 
point of view, there can hardly be two opinions with 
regard to the fascinating nature of the study itself, and 
as Prof Coulter remarks in the preface to his book, it 
may perhaps not unfairly be argued after all that “the 
study of the most evident life-relations of plants gives a 
proper conception of the place of plants in nature 
The large problems of ecology are constantly presented 
in subsequent experience, when details of structure would 
be forgotten ” The latter sentence, however, involves an 
admission of principles to which many educationalists 
would refuse assent Prof Coulter’s book contains a great 
deal more, however, than geology in the more limited 
sense of the term , and it may perhaps not unfairly be 
described as dealing with the plant primarily as a 
living organism, a “going concern,” and one which lias, 
moreover, to maintain the order of its going 

In fact, the author may be congratulated on having 
produced one of the most interesting and refreshing 
little text-books that have appeared m recent years, and 
it will well repay a perusal on the part of those whose 
business it is to teach as well as to learn The dominant 
note all through the book is physiology, using the term in 
its widest sense, and, although here and there perhaps 
an expression might prove to be open to misconstruction, 
the treatment is generally accurate and lucid The 
differences between spores and seeds, for example, are 
(p. in) forcibly and almost epigrammatically expressed, 
and this is but one out of many instances whicn might 
have been cited 

The numerous illustrations, which are nearly all excel- 
lent, add materially to the value of the book, and those 
which portray the vegetation characteristic of the dif- 
ferent physical conditions of life call for especial praise 
Not only are they admirably reproduced, but they really 
do emphttite dearly the facies of the various kinds of 
plant-sodbties. j b F\rmer 
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EUmentary Chemistry for High Schools and Academies* 
By Albert L Arey, C E. Pp xi + 271 (New Yoik : 
The Macmillan Company, 1899.) 

Mr A rev has followed the syllabus of the New York 
State Board of Regents in selecting portions of the 
science of chemistry for treatment, and in deciding the 
order in which such subjects shall be dealt with A 
notable characteristic of his book is the admirable senes 
of questions which the author has interspersed with the 
view of guiding the student’s inferences, and of suggest¬ 
ing a definite line of thought in each expenment But 
the exigencies of teaching in schools where the syllabus 
of instruction is laid down by an outside authority has 
made it impossible for Mr Arey to consistently follow 
out this excellent plan , for the students are expected to 
become familiar with substances which do not lend them¬ 
selves to experimental treatment, and with principles 
which cannot be practically proved, at the hands of 
young pupils The consequence is that two methods of 
presentation exist side by side In one the student is. 
told the properties of certain chemical bodies , while in 
the other the properties of the compounds have to be 
determined by the pupil's own observation, and are not 
stated m the book at all Notwithstanding this, the 
volume provides a good introduction to the study of 
inorganic chemistry 

A Manual oj Chemistry , Inorganu and Qrganu By 
Dr Arthur P Luff, IJ Sc, and Frederic f M Page, 
B Sc Pp \vi + 541 (I«ondon Cassell and Com- 
pany, 1900) 

Dr Luh-'s “ Introduction to the Study of Chemistry,’* 
which has been well known to medical students for the 
past eight years, has been completely revised by Mr 
Page, who has also incorporated such new facts and 
methods as the research work of these years has made 
necessary The plan of the book is of a kind which 
was more familiar twenty years ago No instructions 
for experiments to be performed by the student himself 
are included, except in the short concluding section of 
the volume, which provides tables for the examination 
of chemical substances containing one metal and one 
acid, and includes some half-doxen pages on tbe pre¬ 
paration of a few typical compounds. The book will 
probably continue to be useful in assisting medical 
students to pass their examinations, but it is unlikely 
to be adopted for any other purpose So much ground 
is covered in the little volume that in parts it is little 
more than & dictionary 

Dictumary of the Lepcha Language Compiled by the 
late General G B Mainwanng Revised and com 
pleted by Albert Grunwedel Pp xvi + 552. (Printed 
and published by order of H M Secretary of State for 
India, 1898) 

The preservation of the language of a dying race is n 
duty which ought never to be neglected The late General 
Mainwanng had an intimate acquaintance with tbe 
language of the Lepchas of the Sikkim and Darjiling 
hills, and published a grammar of it in 1876 He also 
collected tne matenals for a dictionary, but death pre¬ 
vented him from completing it To Dr Griinwedel 
was entrusted the task of preparing this work for press, 
and he has found it a very difficult one. The whole of 
the manuscripts had to be rewritten and rearranged, and 
many new definitions had to be added Errors and dis¬ 
crepancies are inseparable from a dictionary of an 
Indian language commenced by an Englishman, com¬ 
pleted by a German, and printed by printers who under¬ 
stand neither Lepcha nor English, but they will be 
overlooked if the difficulties the editor has had to 
contend with, and the permanent value of the work, 
are considered 
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LETTERS TO THE EDITOR 

{ Jko Editor dot* mot hold himself responsible for opinion* ox 
pressed by kit correspondents Neither can ko undortako 
to return, or to corrospond with tko writers ofrejected 
manuscript* inttndod for this or any other part of Nature* 
Ho notice u taken of anonymous communications ] 

The Structure of the Inner Corona 

It was my good fortune to observe the total eclipse of 1878 
at the very exceptionally favoured station of Pike’s Peak, at An 
elevation of 14,000 feel, and in the clearest uir 

Having a few months earlier, on the occasion of the transit of 
Mercury, of May 6, been enabled to see the planet before it 
reached the suna limb, owing to its projection on the back 
ground of the inner corona, I was greatly impressed by the 
brightness of the latter clone to the sun, and though unable to 
give it more thnn a few seconds’ visual observation during the 
eclipse, this was done with a five inch achromatic, with i 
magnifying power of 7a, which, so far as I know, gave the 
earnest intelligence of the extraordinary structure which obtains 
rhere 

I quote from my report addressed to the Superintendent of 
the United States Naval Observatory, and published in the 
Annals of the Observatory for 1876 (Appendix m p 209) — 

II What I saw thus momentarily was noL in the least what I 
expected If there were any structure in the very inner corona, 
it nad escaped me when I had searched for it in a previous 
eclipse (at Jeres, in 1870) It is true that the sky was hazy on 
that occasion, and that on this it was exquisitely clear Now 
what I s*h in this brief \iew was a surprisingly definite fila 
mentary structure, somewhat coarser and decidedly more 
sharply defined than I have ever seen filaments in the photo 
sphere, not disposed radially, or only 10 in the rudest sense, 
sharpest and much the brightest close to the disc, fading rapidly 
away into invisibility at a distance of five minutes of arc or more 
(nosinbl) in some cases of ten). The salient point to me was 
tnis very remarkable definiteness and precision of these forms, 
and this impression, made on my mind in that too brief moment, 
ts reproduced in this sketch [not here ^nen), taken from one 
made within ten minutes of the eient it is in no way a 
4 picture/ but a reproduction of the original memorandum of the 
first impression of the features of the (telescopic) inner corona, 
which were, to repeat (1) Extraordinary sharpness of fila 
mentary structure, (2) arrangement not radial, or only so in 
the rudest sense, (3) generally curved, not straight lines, (4) 
curved in different directions , (5) very bright close to the edge, 
and fading very rapidly,—fading out wholly at from five to ten 
minutes from it ” 

If I can trust to this memorandum of an observation which, 
however brief, was made under uniquely favourable circum 
stances, and to my own recollections, I should sa> that while 
most interesting photographs of the inner coronal structure have 
recently been made, yet that this feature has not yet been done 
justice to even in the best of them I have seen, and that it 
perhaps cannot be, with our present means While trusting 
then that at the coming eclipse it will be a prominent subject 
for every party with an adequate photographic outfit, Ibeg to 
express the hope that wherever possible it may be made the 
subject of telescopic visual study S P Lanolky 

Smithsonian Institution, Washington, February 23 

Suggested Source of the Energy of the 41 Becquerel 
Rays " 

In view of the difficulties arising fn supposing that the energy 
to produce the photographic, Ionising and phosphorescent 
screen effects with the " Becquerel Rays,” continuously em&n 
ates from the active substance, 2 would suggest that the possi 
biUty should be kept in view of the real source of the energy 
being found In the things themselves in which these effects are 
manifested 

From this point of view the emanating influence would be 
looked upon rather m the light of lines of force than as a wave 
propagation, and. indeed, up to the present we have»i\o con 
elusive evidence that the effects are those of waves. 

The ionising power is especially suggestive, and considered 
In connection with other known ionising effects through 
molecular distances, may well be only the case of similar 
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action taking place over greater distances, corresponding to 
centres of greater molecular mans, such as the atomic weights of 
those up to the present observed active substances possess 
The effect would then be viewed as due to what might be called 
a Becquerel field of force, arising it may be from some strained 
condition of the ether directly accompanying the existence of 
material molecules, or through the Intermediary action of 
molecular chains. In this connection, as well as on account of 
the magnetic deflection, it would be important to know if the 
action takes place through a really high vacuum 

From this view the acme substance need not lose in power 
with time, and so long as fresh unused-up material to lie acted 
upon is brought up there need be no cessation m the effects 
observed 

An observation of M and Mdme Currie that a phosphorescent 
screen ceased to afford illumination after a time, although the 
active substance continued to effect fresh screens is in agree 
ment with this, as well as their further observation that the 
exhausted screen after exposing to light is again capable of 
being effected Thus some of the energy, at least if not all, 1$ 
apparently to be attributed to the screen 

1 he eflect, then, would be looked on as one of chance align 
ment or directive selection in a field of force , advantage, so to 
speak, being taken of suitable molecular movements according 
as they occur in the effected matter 

From this point of view there would be a close analogy with 
the action which takes place in a piece of soft iron In tne field 
of a permanent magnet The process of gradual orientation of 
the molecules in ine iron, while it is occurring, corresponding 
to, say, the luminous stage in the phosphorescent screen The 
final stage of magnetisation corresponds to the exhausted 
condition of the screen 

If these suggested views were correct we might expect from 
the analogy that forces should exist between the acted on sub 
stance alia the source of the 11 Becquerel Kays ” 

Fred T Thouton 

Ph) iical Laboratory, Trimly College, Dublin 


A Possible Cause of the Variability of Stara 

In our sLudy of nature it is sometimes advantageous to 
speculate as to possible causes of observed phenomena in cases 
where wc are not yet m a position to institute an investigation 
which would entitle us to have no doubt as to the true cause 
The cause suggested by the speculation may possibly prove to 
be the true cause, and if not, it is at all events likely to bear 
a valuable analogy as regards the laws of its operation, with the 
mode in which the real cause operates 

Prof George Darwin s theory as to the origin of the moon 
is one of tne most striking examples of such a specu 
lalion , and it was on reading it some years ago that an 
application of the same principles of action to account for 
variable stara occurred to the present writer He now pub 
lishes the speculation because it seems to offer a satisfactory 
explanation of some remarkable frets recently brought to light 
which have attracted much attention, vil that as many as forty 
stara of the Cluster Messier V , nearly one twentieth of all the 
■tars in the cluster, have been found to be variables possess 
mg periodic times, light curves, maxima of brightness, and 
minima of brightness, which, though not the same, do not 
differ much from one star to another 

As an introduction to the explanation which is about to be 
suggested, it will be convenient to refer to a \ery earlv ex¬ 
perience of the writer Potatoes used formerly to hi. boiled in 
open pots over a naked fire, and a phenomenon then presented 
Itself, which he often watched when a boy with wonder, until 
at length, to his satisfaction, he perceived the very simple 
cause to which it u due The water at almost equal intervals 
of time swelled up, and a little boiled over , it then subsided 
and boiled more tranquilly These phases were repeated with 
surprising regularity, making the whole a definite quasi periodic 
phenomenon, although upon a cloaer scrutiny it was found 
that the intervals, while nearly, were not exactly equal, neither 
were the recurring phases of the phenomenon accurately alike 
F'urther experience showed that this example of quasi periodicity 
is not exceptional, but one of a great body oi quasi periodic 
phenomena which occur in nature With one of them we are 
here concerned, m, with that which goes through Us evolutions 
upon our sun, and manifests its approximately periodic character 
in the eleven year period of sun spot frequency 
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It is obvious that the movements and other events lu which 
sun spots are due would only need to become a good deal more 
energetic to render our sun a perceptibly variable star with a 
period of eleven yean Now, a cause which may perhaps 
render them more effective is this. According as the sun or 
other star shrinks, its sun spot or star spot period will presum 
ably undergo some change , but it is very unlikely that this 
change will follow the same law ai that which governs the pro¬ 
gressive shortening of the period of natural pulsation within 
the entire mass or the star Accordingly, at a certain epoch 
in the history of the star, the two periods may approximate to 
one another Thereupon the events producing star spots are 
likely to acquire augmented intensify, which may render the 
star a variable star for a long covmical period , in fact, until 
further shrinkage shall have slowly destroyed the adjustment 
Nor 1* it necessary that the Lwo periods—that of SLar spot 
frequency and that of natural pulsation within the star— Ahull 
become identical The fluctuations in the number and size of 
star spots will probably become exaggerated whenever the two 
periods in queslion become related in other simple numerical 
ratios. Accordingly, a star in the whole course of its life history 
may at more than one slope become a variable star, although the 
most conspicuous fluctuation of its brightness, and that which is 
represented by the simplest form of light curve, 1 will only occur 
when the periods become cqu.il 

In Messier V —the great cluster in Virgo —the evidence which 
is published by 1 ‘ior Huilcy in the Astrophysial Journal \>i last 
November establishes the fact that at least forty of its stars, or 
nearly one twentieth part of all the stars of the cluster, differ but 
little from one another in brightness, and exhibit other resent 
blances which indicate that these stars are now \ery much alike 
in their physical condition It is, therefore, in a considerable 
degree probable that at a remote epoch in the past they were so 
nearly in the same ph>steal condition as to have then had pretty 
nearly the name brightness, the same *tar spot period, and the 
same period of internal dynamiral vibration This amount of 
resemblance lietwten so large a proportion of the stars of the 
cluster will not seem improbable to any one with ex}«nence of 
(he appearances of star clusters, in many of which a conspicuous 
feature is the very notable proportion of the slam which are ol 
one or of some few definite magnitudes. 

If then these forty stars were originally nearly alike, they 
would continue so during their subsequent history The) would 
all shrink in the same way, they would continue at each sub 
sequent epoch to have nearly the same star *i>ot period, and also 
to nave all of them approximately the name period of natural 
internal pulsation, and w'ould accordingly nil arrive near!) 
simultaneously at that stage when these |>eriods approximate 
They would then all of them become variables, and under pre 
ciscly the circumstances which liave been ohsemd, viz with 
the simplest form of light curve, and with some approach 
towards having the same maximum of bright nets, the same 
minimum, and the same period of fluctuation 

It luu been observed abovL that in the successive adjustments 
that nmy arise while a star is shrinking, some may be of a kind 
to lead to variability with more than one minimum in each 
cycle, while the principal adjustment (where Lhe two periods 
Urcome the same and not merely simply related) will have only 
one minimum in each cycle Instances of both are presented 
by known variable stars, though naturally the second case is 
that which has been most noticed because it is, when 11 occurs, 
that the brightness of the star exhibits the most conspicuous 
range of fluctuation G Johnstone Stone\ 

8 Upper Hornsey Rise, N , March 1 


A New Penpatus from New Zealand 

As the genus Pen pat u* 11 always regarded with exceptional 
interest by zoologists, I should like to make known through the 
medium of your columhk the discovery of a new and very 
beautiful species in the dense beech forest at the head of Lake 
Te Ahau, in the South Island of New Zealand I found it a 
few days ago id the decaying trunks of trees (presumably 
beech), and have since collected between twenty and thirty 
specimens. The species resembles the well known P novae 
tealandtoe in shape and else, but u at once distinguished both 

1 There in quite enough of correspondence between ibe light curve of 
these variable stars which have one minimum In each c) tie, and the curve 
of sun-spot frequency, to aeate aa appreciable presumption in favour of lbs 
speculation of tbs prs ss al paper 
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from it and from the other New Zealand species, P interim by 
the possession of only fourteen pairs of walking legs, and by the 
presence on the dorsal surface of fifteen pairs of green spots 
arranged segmentally, one pair over each pair of len, and one 
pair over the oral papilbe The general coloration o 7 the dorsal 
surface is dark grey mottled with orange, with a dark median 
band and a block or nearly black triangular patch between 
each two successive green spots on each side There are also 
pale orange or whitish papilkc, very regularly arranged. The 
ventral surface u mottled grey or violet, with pale areas between 
the legs. The antennre are grey, ringed with orange One 
specimen is almost jet black on the dorsal surface except for 
tne green spots Adult females are at once distinguished 
by the presence of an elongated protuberance between 
the legs of the last pair This organ u yellowish in colour and 
bears the genital Aperture, closely resembling the ovipositor of 
the egg laying Victorian species, P oviparus The males are 
rather smaller than the females, and have a white papilla at 
the base of each leg of the last nine pairs I propose for this 
species the name Penpatus vmdimaitt/atus 

I-ake Te Anau, N / , January 14. Arthur Dendn 


Notea on the Occurrence of Amphioxus at Singapore, 

Thk following notes on the occurrence of Biatuhtestoma 
be/fhen, Gray, at Singapore have been written at the suggestion 
of Dr Arthur Willey, who has kindly examined and identified 
the specimens for me , they were collected by Mr W b 
[jmchester and myself, and arc, 1 believe, the firat that have 
been obtained from the locality The first indica ion we had of 
the presence (if Amphioxus in the district occurred about the 
middle of November 1898, when a number o( young examples 
were found amongst the material collected by tow netting at the 
extreme surface of the water mliout one or two hours after sunset 
At the time wo were living on a small island about ten miles 
off Singapore, and we tow netted every night just outside or over 
the edge of the reef surrounding the island The tidal currents 
weTe generally very strong, and no doubt brought a considerable 
amount of the plankton from the deeper lajers to the surface 

point where 

rtilh m>otume 56th myotome dilatation of 

fin commence* 



Fk 1 —Rr*nckto*t*»n » brLkeri caudal extremity before metnmorpbodi, 
length of whole larva about 5 mm. 

a, Nerve cord , 4 , notochord , f, rectum , rf, ventral fin space 


Up till the end of November (when we left the island) young 
Amphioxus continued to be fairly plentiful, but Lhey were 
never met with elsewhere, and in June last year I visited the 
island Again and could find no trace of them. 

All these specimens were in different later stages, some having 
completed their metamorphosis, the fin rays and ventral fin 
chambers being already formed, while in others the gill sliti 
were still unilateral and opened freely to the extenor 

After the capture of tne above examples we repeatedly 
dredged in the hope of obtaining adult examples, but on only 
one occasion were we successful, and then only a single specimen 
was found It occurred In about six fathoms or water on a 
bottom composed of somewhat coaifte gravel sand cloafe to the 
west entrance to Singapore Harbour I am Inclined to attribute 
our failure in securing more adults to the nature of the ground 
in which they live With an ordinary dredge they coukTeasily 
wriggle through the meshes, and the only time I tried a canvas- 
bag^n edge It filled so rapidly with sand as to be quite useless. 
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We frequently alto used a small shrimp trawl, but it was quite 
ineffectual as far at Amphioxua was concerned 
Two species of Amphioxua, Bramhuxstoma bikktn and B 
cnlullnm, occur in the Malay Seas, the Utter is known from 
Moreton Bay, Torres Straits ana Celebes, while B btkktrt 
has been hitherto recorded from Prince of Wales Islands, Torres 
Straits, Borneo and Sooth Japan, so that either of these species 
might with equal probability have occurred at Singapore 
There is little of inlerert to note with regard to the specimens 
themselves. Dr Willey tells me that in tne adult example the 
41 oral cun are remarkable for the great size of the sense papillie 
which form long projecting conical processes.’ 1 

In the young, both before and after metamorphosis, the 
diUtlon of the dorsal fin at a point vertically above the anus is 
very marked (see woodcut). This feature has been noted by 
Mr Andrews in Japanese examples, and seems to be a point of 
difference from tne specimens examined by Dr GUnther (v 
ZoeLAitz 18,1895, P 59) In the diagram (hig 1), which was 
drawn from a preserved specimen, the notochord is curved up 
doraally at the posterior end This seems to occur in All the 
preserved examples I have examined, but it is certainly not 
constant during life b P Bbuford 

Zoological laboratory, University College, W C 


Indian Corn 

I think I can satisfy jour correspondent, Mr Kumagusu 
Minakota (Nai urk, February 22, p 392) about the 11 maire 17 1 
have not Athanasius Nikitin’s travels before me, but I have 
been over a gotxl deal of his ground—and professionally in 
charge of it—with the book in my pocket 

\Ve cannot now be sure what cereal he meant b> 11 Indian 
Corn ” Probably the term includes several species of Indian 
millets, great and small, species of Ifolcus and Eleusine, 
perhaps even nee But Zea Mays* though well known 
along Nikitin’s line of march, is not a staple grain there even 
now, though I understand it to be so used, to some extent, n 
few degrees northwards 

I do not think LhaL any Anglo Indian botanist will be found 
to treat it as other than a Portuguese or Musalman importation 
from the West 1 he natives certainl> look upon it as an tin 
ported plant , like potatoes, tobacco, and se\Lral others, 1 sus 
pect that the native trivial name, MaLf, implies that some 
seeds may have l>ecn brought to India by pilgrims reluming 
from Arabia. 

As to Japan, that country is so much nearer to America, and 
has so ancient n civilisation and commerce, thai I should think 
it very likely to have received American seeds of mai*e and 
of other plants long before the Indian pcmnsulA, though that 
country is now full of Mexican and Peruvian plants—some 
thoroughly naturalised—which have come “ with the sun ” 

At one Lime I thought that there were representations of 
maixe heads in the AjantA caves, but I have had to give the idea 
up, after examination on the spot W b Sim 1 air 

Chelsea, February 23 


Colour of Horses for Service in Hot Countries 

G bn bra 1 Daumas, of the French Army, stales in his book 
on the hones of the Sahara that dark-coloured horses bear 
reat atmospheric heat much better thaif light-coloured hones, 
have had many opportunities in India of proving the correct 
ness of this observation , but I have not been able to find a 
correct explanation of this fact, and would therefore feel greatly 
obliged if you or any of your readers would give me it 
When the temperature of the surrounding air is much higher 
than that of the ammal body, the fact of a horse’s coat being 
dark would at first glance appear to be a disadvantage, be¬ 
cause it would absorb heat faster than if it were light in 
colour Its power of radiation is evidently greater than that of 
heat absorption. The colour of tropical animals, as we ail 
know, is darker than that of animals in colder climates. 

In speaking of light coloured horses, I refer to the coat (hair) 
and not to the skin Absence of pigment in the skin appears 
to decrease a horse's resistance to the effects of,atmospheric 
heat. Rejecting this point, I have not sufficient data to make 
any definite statement. M H Hayxs. 

Rugby, March 3. 
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An Intereating Caae of Resonance 

A curious example of resonance » to be noticed in Llan 
dingjU Church, Llandovery, South Wales. In one of the 
windows there Is a pane of glass which Is not very lightly 
fixed, being free to oscillate with a definite frequency, which 
happens to correspond to the frequency of the low pedal " G ” 
of tne organ. The consequence u tlial when the service is 
taken in G, at the end of each of the Responses, Amens, &,c , 
quite a loud buzzing noise is produced l>y the resonance of the 
window , and I have seen strangers sitting near the window 
seem quite perplexed, not knowing what causes the noise 
Llandovery College, March 4 Kknnptii MiMukikik. 


THE RELATION BETWEEN THE PERIODIC 
CHANGES OF SOLAR ACTIVITY AND 
THE EARTH'S MOTION 

O NE of the most interesting questions arising from 
the problem of the sun's activity is that of a possible 
connection between the varying display of forces on the 
solar surface and certain phenomena on our planet The 
evidence which has been gradually accumulating can 
hardly fail to convince us of the existence of an inti¬ 
mate, though still mysterious, relation between some of 
the manifestations of the earth's magnetic forces and the 
state of dynamic action on the sun Not only the extra 
ordinary coincidences repeatedly recorded between solar 
eruptions and terrestrial magnetic stonns, but still more 
the striking synchronism between the varying freauency 
of solar spots and the observed changes in the display 
of aurora, and in the daily osi illations of the magnetic 
needle clearly point to that conclusion Scarcely less 
certain seems to be the fact, confirmed by many recent 
investigations, that a greater or less disturbance of the 
sun’s surface is attended by corresponding effects upon 
terrestrial temperature, rainfall, and other meteorological 
phenomena 

But there appears to me to be good reason for be- 
lieving that the influence of the solar activity upon our 
planet is of an even more profound and far reaching 
nature than has hitherto been imagined I shall cn 
deavour here to state as briefly as possible the results of 
investigations (more fully developed in AsO Htu/ir No 
3619) which have led me to comlude that the period of 
solar activity can be distinctly traced in the nunute resi 
duals which it has not hitherto been possible to eliminate 
from the observed values of the earth’s elements We 
are thereby led to infer that the same unknown force 
which apparently plays so important a partin the meteor¬ 
ology of the sun, acts upon the motion of the earth to 
such a degree as to produce perturbations which, though 
minute, are yet of considerable importance from 1 
theoretical and even practical point of view 

As regards the variation of the spot phenomenon, all 
the material here required could be taken from Wolfs 
Astronomische Mittheilungen I he ch.ef results which 
we owe to the never tinng zeal of this eminent astronomer, 
and to his intense devotion to this particular branch of 
astronomical science, are too well known to require, for 
our present purpose, more than the remark that there 
are two well defined periods in the spot development, the 
shorter embracing, on an average, about eleven years, 
and the longer covering, in Wolfs opinion, nearly six 
times that interval These two periods are equally im¬ 
portant for the following investigation, the cutves of the 
residuals showing the influence of the greater cycle not 
less distinctly than that of the shorter one To mention 
some of the principal features of the 11 great ’’ spot period — 
this being probably less familiar to men of science than the 
eleven years cycle—it may be stated that this curve nses 
from a minimum near the middle of last century to a high 
maximum in 1783, then rapidly descends to a low mini¬ 
mum in 1816, attains subsequently another high maximum 
in 1838, descends again to a moderate minimum in 1861, 
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rises to a small maximum about 1873, and eventually ( This method enables us to study the waves of long 
falls to a low minimum in 1888, from which it has since j penod by themselves, independently of the shorter 
been steadily proceeding to higher values, so that another cycle. 

maximum may be expected in the near future. 1 Here, then, it will at once be seen that the observed 

Now, to prove our assertion as to a connection be- changes in the mean obliquity cannot be represented by 
tween the periodic changes of solar activity and the a linear function of the time, but that, besides the 
motion of our planet, we snail, in the first place, consider secular term, they show three distinct relative maxima 
the changes in the mean obliquity as observed at Green t and minima. Now the remarkable feature about these 
wicli from Bradley's time up to 1896 If, besides the turning points is that their positions agree almost 
gravitational effects produced by sun, moon and planets, absolutely with those exhibited in the M great H sun-spot 
no other perturbing force were acting on the earth- j penod The two high maxima about 1780 and 1840. as 
spheroid, the observed values of the mean obliquity well as the very low minimum in 1815, nay even the less 
should be found to decrease uniformly with the time, pronounced oscillations indicated by the curve of solar 
this “ secular vanation n being due to the perturbations , spots, are also most clearly recognisable in the curve of 
produced by the planets The measured arcs of the the obliquity represented in Fig 1 In view of so 



Fk t - t urvt- of oMhiuHj (hrom the A stum \titkr iCig.) 


obliquity would then be very nearly represented by 
Leverner's formula 

• - •!*» o" 47594 U - 1850 ) 

Owing to the uncertainty of the values of the masses 
adopted for some of the perturbing planets, the numerical 
factor in this equation may ha\e a somewhat different 


remarkable a coincidence, the observed changes in the 
obliquity may be closely represented by the introduction 
into Leverrier’s formula of a term depending on the 
great sun spot period If this term, after being evaluated 
for all the epochs of observation, is subsequently sub¬ 
tracted from the single values of 8* in Fig 1, the 
following cur\c is obtained 



Fn *—Corrected curve of oMiguity (trom the Aitr+n 1619.) 


\alue But the differences between the observed arcs of 
the obliquity and the values derived from Leverrier’s 
equation ought in any case to be found to increase or 
decrease uniformly with time This, however, is far 
from being the case, as may be readily seen from the 
accompanying diagram, in which the absciss* are repre¬ 
sented by the epochs of observation, and the ordinates 
by the differences Observed Obliquity minus Levemer 
The data from 1757 up to 181 a are taken from Prof 
Newcomb’s treatise, ““Llements of the Four Inner Planets, 
&c, Washington, 1895” Since 1812 the data are de¬ 
duced directly from the annual Greenwich observations. 
In order to eliminate any possible influence of the 
shorter sun-spot cycle, which shall be investigated 
separately later on, these annual values are combined 
into groups comprising twelve years of observation 
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Now, uniform increase or decrease with time implies 
that the values of the obliquity should be grouped ap¬ 
proximately along a straight line While this was by no 
means the case in Fig 1, it is perfectly true of Fig 2 , 
and thus it is clear that, taking into account the additional 
perturbing force due to solar activity, the observed values 
of the mean obliquity ore brought into entire agreement 
, with the deductions of planetary theory 
| The significance of the result lust obtained is consider- 
i ably enhanced by the remarkable /act that exactly the 
! same peculiarities appear in the variations of all the other 
elements of our planet as m those of the obliquity Not 
one of the elements, as deduced from observation, can 
be rigorously represented by a secular term alone , they 
all snow m addition well marked penodic fluctuations 
closely agreeing with those of the to great" spot period- 
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The reality of a distinct, if minute, influence exerted by I 
the changes of solar activity on the earth’s motion | 
cannot therefore be doubted, though we are as yet com J 
pletely in the dark as to the physical causes of this 
peculiar perturbation ] 

Now tne auestion arises as to whether traces cannot ' 
be discovered of a similar influence upon the motion of | 
the earth spheroid synchronous with the eleven years 
cycle of solar activity The result obtained on this \ 
point receives additional importance from the fact that it 1 
throws quite a new light on the theory of a peculiar j 
phenomenon, which has now greatly attracted the atten 1 
tion of astronomers, viz, the variation of lahtudt The 
conclusion to be drawn from our investigation points to a 1 
close relationship between the amplitude of the motion j 
of the terrestrial pole and the period of solar activity It I 
may be taken to be clearly established that the radius of 
the circle described by the pole of instantaneous rotation 
is greatest at times of sunspot minima, and smallest at 


spot spectra during a spot cycle, the maxima and minima 
of the spectroscopic curves showing indeed, so far a* 
observations go, a perfect synchronism with those of the 
curve of latitude-variation 

Judging from these curves the conclusion may be 
drawn that a very marked influence on the motion 
of the terrestrial pole of rotation is exerted by a force 
varying synchronously with the display of spots on the 
solar surface Chandler’s data previous to 1856 have 
not been included owing to their incompleteness Hut it 
ought to be mentioned that the correspondence with 
regard to the positions of the maxima and minima is 
quite as certain as in the interval exhibited in the above 
curves The sun spot maximum in 1838 is followed by a 
minimum of the semi amplitude in 1840, while the next 
sun spot minimum in 1843 is succeeded by a very pro¬ 
nounced maximum of the semi-amplitude in 1845 
Judging from the epochs of the maxima, the amplitude 
of the latitude variation completes three full periods in 



1 * if j —Curves of variation of tcrnonrml latitude, nnd uf wlar icirnty 
The upper curves represent semi amplitudes of latitude variuuun .C-li mdler Nyrtn. 


times of maximum displays of solar spots This corre 
spondence is found to hold true for the whole interval of 
about sixty years now covered by Dr Chandler’s inves¬ 
tigations rhe subjoined diagram may help to give a 
clear idea of this peculiar relation, the first curve showing 
the semi-amplitudes of the latitude variation for every , 
year from 1856 to 1898, as deduced from Chandler's 
curves in Astron Joum. Nos. 277 and 446, and from 
Dr Nyrdn’s values communicated in Publications de 
PObstrvaiotrt Central Nicolas ,, Sdrie 11 vol 11 , while 
the second curve indicates the spot frequency according , 
to Wolf dunng the «ame space of time A9 the latitude 
henomenon has been found to lag behind the spot curve 
y an interval of about 1 5 years, the latter curve has 
been shifted one and a half years in the forward direc¬ 
tion, in order to establish an agreement between the 
positions of the maxima and minima of the two curves 
Attention may befe be drawn to Sir Nom^n Lockyer’s I 
discovery that a similar lag can be traced in the curves 1 
representing the changes in the lines widened in sun- | 
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thirty-four years , while the epochs of the minima make 
this figure only slightly less, viz thirty-two years. Hence 
the period of the amplitude is found to be eleven years 
On the whole, then, we are confronted by the fact, so 
distinctly brought out by observation, that the motion of 
our planet reveals traces of the action of a force, the 
intensity of which can be measured by the state of activity 
on the solar surface. No doubt, the perturbations caused 
by this force are extremely minute as compared with the 
gravitational effects exerted on the earth-spheroid But 
still, in the present state of our theoretical knowledge 
regarding planetary motion, and with the high degree of 
perfection now attained in the art of astronomical observ¬ 
ation, such minute quantities are of considerable import¬ 
ance This is, for instance, sufficiently illustrated by the 
derivation of the solar parallax from the secular variations 
of the obliquity and tne node of Venus The value for 
this constant, as found after eliminating the perturbing 
effect of the new solar force from the secular variation of 
the obliquity, is it «* 8" 802, a result which is in perfect 
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accordance with Newcomb’s value obtained from other 
sources. 1 he great difficulty, by which this distinguished 
man of science found himself embarrassed in this part of 
his work (see pp. 158-159 of the treatise quoted above), 
so much so, indeed, that he well nigh despaired of 
arm mg at a final conclusion as to the value of n to be 
idopttd, has now disappeared The values for the 
masses of the earth, w(J + ()=i 327923,35 well as of 
Venus 414991, as derived from the secular 

variations, may thus be accepted with confidence 1 I his 
is one example showing the theoretical importance of the 
phenomena here discussed , possibly the icsults arrived 
at may be eventually found to contribute towards 
removing other difficulties still connected with the theory 
of planetary motions 

We are, it seems to me, fairly warranted in assuming 
the force acting in such a peculiar way on the motion of 
the terrestrial pole to be identical with that which exerts 
Us influence on the secular variations. As regards the 
nature and origin of this force, there is a wide field for 
speculation A suggestion to which I was led by a dis¬ 
cussion on this subjert with my colleague, Mr G Clark, 
of this observatory, and which seems worthy perhaps of 
further investigation i« that the force may stand in some 
connection with the still very mvstenous phenomena of 
the earth's magnetism There is certainly one fact which 
lends some support to this hypothesis, viz the ereentne 
position of the earth’s magnetic poles. Joule’s well 
known experiments on magnetic strain in iron bars sug- . 
gest the idea that something similar to the molecular | 
displacement in the iron bar may take place in the body 
of the earth with regard to its magnetic axis Such a 
strain along the axis of maximum magnetic moment 
would almost necessarily rausc a displacement of the axis 
of figure with regard to the axis of rotation Only so long 
ns the total magnetic potential of the earth was not 
subject to alterations could this displacement remain 
constant In that case the pole of rotation would 
describe a circle with a constant radius round the pole 
of figure Hut there are facts which force us to assume 
that the potency of the earth’s magnetic forces vanes 
with the state of solar activity, and that consequently 
the molecular displacement in the direction of the mag¬ 
netic axis varies accordingly The most stnking fart in 
this respect is the increase of aurora, with an increasing 
number of solar spots Now, if we were to consider 
auroriL os discharges of clectnc force gradually accu¬ 
mulated in the earth’s interior, the strain in the direction 
of the magnetic axis should have abated after such a 
discharge, and the pole of figure should therefore 
approach the pole of instantaneous rotation Hus, then, 
would explain the fact that the semi-amplitude of latitude- 
vonation is smallest after a maximum display of solar 
spots* How far this hypothesis is able to account for 
other phenomena brought out by observation must be 
left to future research J Haim 

AfoAr —In a very interesting note in Monthly Notuts % March 
1898, Mr Thackeray investigates the effect of the latitude vana 
tion on the longitudes of the sun as well as on the arc of the 
1 bbquily It appears from his result that the correcuon to Lhe 
sun's longitude aue to the motion of the pole has an amplitude 
two and a half times greater than that to the obliquity, cosec f 
lieing almost exactly a 5 Now from Prof Newcomb** and Mr 
Thackeray's tables showing the corrections to the right ascen 
sion* of the sun relative to the stars, as derived from Greenwich 
observations, I have computed the numerical effect of an error 
imxluced in the sun's longitude by an increase from o to 10 in 
Wolfs nfative spot numbers. Assuming Prof Newcomb's 
weights assigned to the observations, I obtained AA = o" 4457 ± 
o 05*3, and consequently AA sin * = o" 1775 ± o" 0209 On 
the other hand, the value previously found for the obliquity m 
Astr Rack 3619, was At = o" 1703 ± o* 0145 Hence the 

1 1 hi* v&|u« of the am* of \ emii 11 in clou accordance with that 
denvrd by Prof Backlund from the perturteuiom of Venus on Fncke* 
Comet 
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result that the effect of the force varying with the great spot 
period is in point of amplitude exactly analogous to that 'cund 
by Mr Thackeray with regard to ihe phenomenon of latitude 
variation. This mutt, L think, point to Lhe conclusion that those 
anomalies in the sun’s longitude and in ihe arc of the obliquity 
which correspond 10 the great sunspot period are due to ihe 
same force which causes the deviations observed in the motion 
of the terrestrial pole, that in fact these anomalies are merely 
another proof of our assertion that the displacement of the pole 
stands in some connection wiih the variation of solar activliy 
The remits are derived from I wo perfectly independent series of 
observations, the probable errors of AA and At being not more 
than one-tenth of the values obtained , hence the assumption as 
to the peculiarities elicited from the observations of the sun's 
right ascensions and declinations lieing the result of chance 
appears to be absolutely untenable J H 


A I* PI Ik D ME TEOROL OG V 1 


r pHh name of Prof Cleveland Abbe is indelibly 
1 associated with the onward progress of meteorology 
in the United States, whether in respect of its com 
mercul and general utility, or on the severer but not less 
interesting side of dynamical investigation, to which we 
must look for any theoretical advancement In the 
organisation of an immense service, the observations and 
returns of which cover a large field in the applied science, 
he has played a yeoman's part, and further, by his trans 
lations of many important mathematical papers, he hus 
stimulated study, and given to his countrymen the oppor¬ 
tunity ,»f familiarising themselves with the difficult theory 
which Helmholtz, Hertz, Kirchhoff and others have 
developed, and on which the perfected science must 
eventually be based It seems fitting, therefore, when 
one of the States— in this case, Maryland—proposes to 
advance beyond the mere accumulation of meteorological 
data, and is prepared to foster the study and discussion 
of special problems connected with climate and its 
effects, to devote funds for the prosecution of certain 
lines of research and investigation, that he should be 
selected to indicate the direction in which study can be 
most profitably turned with the view of benefiting every 
human interest We at least may congratulate ourselves 
upon the selection, for the outcome has been to collect 
into an essay of moderate dimensions a list of the most 
prominent fields of usefulness to which a State weather 
service can devote itself We have here a scheme, which 
though m the first place intended fora particular climate 
and district, yet is not limited in its scope, and but with 
few changes may be made to serve as a model for wider 
areas, and in us fullest application would meet the 
demands and the necessities of the best instructed 


meteorologists. 

It would be wearisome to gi\e a bare statement of the 
manifold duties and occupations in which a properly 
constituted weather service finds itself called upon to 
take part, and in these pages, fortunately, such a task is 
not necessary There may be some who think that 
weather prediction for shorter or longer periods alone 
occupies the attention and satisfies the ambition of the 
meteorologist To such we commend the list of twenty- 
nine distinct subjects of enquiry, bearing on every walk 
of life, assisting every one of the applied sciences, and 
touching every material interest, that Prof Cleveland 
Abbe has put m the foreground of his essay, as additions 
to the daily storm and weather forecasts, admitted by the 
least attentive to be the main duty of a meteorological 
office But it is needless to say that the author is not 
satisfied with the mere utilitarian aspect of the science, 
however valuable the results may be to the agriculturist, 
the engineer, the manner, the physician and others 
throughout the entire circle of the professions. Just as 
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little is he content with that view of popular government, 
which views favourably the application of scientific 
results derived from private means and individual enter 
prise, but does nothing to develop science by research 
and investigation, on its own initi.itive To ask for bricks 
without providing straw is a complaint that is not limited 
to one time or one nationality Prof Abbe, writing as 
the adviser of a government prepared to spend its funds 
on the furtherance of scientific aims, fortunately has not 
to labour this point , but he nevertheless urges the duty 
on administrative authority, not only of developing the 
art of applying the sciences, but also that of constructing 
them 

The observational side of meteorology hns been so 
tonjj in evidence at the expense of the experimental, that 
it is very desirable that an eminent authority should in 
aist upon the necessity of experiment and research in 
physical la bora tones, as distinct from the ordinary 
meteorological observations with which so many ob 
servers content themselves Foremost among the in 
eumes demanding increased attention, the author places 
tne physical constants pertaining to the atmosphere it 
self, such as its chemical composition, its weight per unit 
volume, the law of the relation between pressure, den 
sity and temperature, the specific heat of the air, the 
viscosity, the radiating and absorbing powers, &c 

We need not follow the professor through all the 
problems that he enumerates calling for increased at 
tention, since every physicist will readily admit that 
there is a large harvest of information to be gathered 
in all that concerns the behaviour of the atmosphere, 
whether at rest or in motion , and every one will find a 
still larger number of subsidiary problems, awaiting solu 
tion, in proportion to the thorough and exhausting 
character of the work that is bestowed on each mam 
line of investigation Neither is it necessary to pursue 
m detail the various topics of applied meteorolog), which 
may at first sight appear somewhat local in their char¬ 
acter, but which will be found to apply with very slight 
modifications to other districts, wherever sufficient enter¬ 
prise and enlightenment invite the co operation of the 
physicist in fields of practical utility It is of more im¬ 
portance, especially in consideration of the matter sug- 
ested by the second subject of this article, to see what 
e ha* to say concerning the hopefulness of the applica 
lion of any theory to the problem of the general circu¬ 
lation of the atmosphere In our wide dependency of 
India it is necessary at times to deal with imperfect 
information by imperfect methods , to treat a problem 
of economic importance with skill based on experience 
where it is impossible to introduce the certainty that 
follows mathematical deduction This course appears to 
meet with approval, for it is urged that, 41 for the present 
at least, it may be wisest to seek for graphic methods 
and processes of quadrature, which may enable us to 
amve at approximate solutions of the complicated 
systems of equations that represent the interaction of 
the nine elements that enter into the problem of the 
motions of the atmosphere H The attitude here suggested 
is scientific and prudent, and conveys a quiet censure on 
those who, knowing little of the difficulties that beset the 
solution, are impatient at the non fulfilment of foret asts, 
which the better instructed know are tentative and pro¬ 
visional in their character Tp those who exhibit their 
smartness by immature criticism, we recommend the 
study of the following paragraph with which Prof Abbe 
concludes his review of the general problem 14 Add to 
all these (difficulties) the further consideration that, when 
once set in motion, the atmosphere may, by some very 
delicate change in the conditions under which it is 
moving, assume some obscure form of discontinuous 
motion, and we at once see that the difficulties of the 
analytical mechanics of meteorology challenge the in¬ 
tellectual power of man to overcome them M 
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What, then, is to be said of those, who, occupying a 
prominent position in journalism, have the opportunity of 
uidmg intelligent opinion, yet use that position with the 
ehberate intention of discrediting meteorological inquiry 
and of throwing additional obstacles in the way of tnose 
who struggle to solve a problem of enormous magnitude 
by means of very inadequate data ? tor this wc under¬ 
stand to be the position of Mr Eliot and his critics, or 
rather his assailants, for of criticism there is none It is 
not contended that an erroneous theory has been pursued, 
or that some source of information has been overlooked , 
it is not suggested that any other forecast could have been 
made from the materials at hand , there is only that 
kind of cheap sneer, with which we are so painfully 
familiar, “ that all the material which science h is so 
painfull) accumulated and laboured over for so miny 
> ears, can give us no hint of a vit d change in the weather, 
impending at three weeks distance" There is no recog 
nition of the valuable work that the Indian Meteorological 
Office has inaugurated, and to some extent accomplished, 
or of the fact that for thirteen consecutive years the fore 
cast of the monsoon has been fairly accurate, and that 
this is the first conspicuous failure It seems positively 
childish to condemn a system which has such a uniformly 
good record, because in this instance "some obscure 
lorm of discontinuous motion ” has haffied ingenuity, and 
disclosed the incompleteness of the data It is needless 
to say that Mr Eliot has u very satisfactory reply 10 the 
journalist, or that his reputation stands above any need 
of our support The only point which it does seem woith 
while to make, is to express a regret that a good 
opportunity has been missed by this influential news 
paper for urging upon the Government the necessity 
of inc reasing the area over which observations are 
made, and of educating intelligent opinion as to 
the direction in which additional information is to be 
sought This we conceive to be the proper attitude to 
assume with regard to the unfortunate forecast lo 
strengthen the hands of the scientific advisers of the 
Government would he a worthy and generous motive , to 
sneer at the energetic officials, and to sow increased dis¬ 
trust on the credibility of weather forecasting, is not only 
to betray the writer’s ignorance, but is criminal, *0 far as 
it hinders the collection of data which alone can intro¬ 
duce greater certainty into the forecasts, and give the 
Government the means of dealing with the enormous 
suffering that follows the failure of the monsoon rains 

W E 1 * 


NOltS 

Tiir death is announced of Prof E Beltrami, professor of 
mathematical physics in the University of Rome, president of 
the R. Accademia dm Lincci, and correspondent of the Paris 
Academy of Sciences. 

Lord Rayleigh will not deliver the second of his course of 
lectures on “ Polarised Light" at the Royal Institution on 
Saturday afternoon next (March lo), owing to the sudden death 
of his mother, the Dowager Lady Rayleigh There will he no 
lecture on Saturday afternoon 

The German Society of Naturalhls and Physicians will 
meet this year at Aachen, on September 17-21 

The next meeting of the French Association for the Advance 
ment of Science will be held at Pans, on August 2 9, under the 
presidency of General Sebert 

Astronomers will regret to see the announcement of the 
death of Dr C T R Luther, Director of ihe Dusieldorf 
Observatory, and the discoverer of many minor planets 
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The Puns correijjondcnt of the Times announces the death, 
at the age of seventy four, of M Emmanuel Luiis, Mayor of 
Chcrliourg tor many yean he held posts at the Pans 
Observatory, and ho was sent m 1857 to South America to 
observe the solar eclipse He organised telegraphic meteor 
ology in 1 ranee, and devised the use of chronographs in 
determining longitude by electricity He also devised a system 
of automatic magnetic registration by photography, and applied 
the method of the polarisation of light to the investigation of 
the solar corona. He bequeaths his property to the municl 
pality of Cherbourg in trust for scientific purposes. 

The death of the distinguished geologist, Hr Hans Bruno 
Geraitz, is announced in the Geological Magazine for March 
Born on October 16, 1814, at Altenburg, in Saxony, he was 
educated at the Universities of Berlin and Jena, and gained the 
foundations of his geological knowledge under Quenstedt In 
1850 he became Professor of Mineralogy and (jeology in the 
University of Dresden He w■is elected a Foreign Member of 
the Geological Society of Ixindon in 1857, and received the 
Murchison Medal in 1878 Ills labours were devoted mainly 
to the geology and paln.nntology of the Pabeo/oic and 
Cretaceous rocks of Saxony, and in particular to the fauna and 
flora of the Dyas or Permian formation He died at Dresden, 
on January 38, aged eighty five 

A ESTHER severe earthquake was felt throughout (he greater 
part of Venctia on March 4, at about $ pm (C. M T ), strong 
enough to produce a stampede from the churches in Padua, 
Venice and Verona, but not causing much damage to huildingx, 
and, so far as known, unaccompanied by loss of life The 
epicentre of the earthquake appears to have been not far from 
Monte Baldo, near Verona. This is a well known seismic 
district, the earthquakes of which, and especially that of June 7, 
1891, have been discussed in a valuable memoir by Dr M 
Barmtta, published in the Annals of the Central Office of 
Meteorology and Geodjnamicfl of Rome 

The lost letters received from Mr J 1 S Moore’s expedi 
tion ore doted from Ujiji, on Lake Tanganyika, on Noiember 13, 
1899. The other members of the party had proceeded to the 
north end of the lake, where Mr Moore was proposing to join 
them so soon as the necessary number of porters had ltcen 
assembled The expedition had been fairly successful both in 
collecting ecological specimens from the lake and in studying 
the geological features of the surrounding district They had 
obtained numerous living specimens of the curious forms of 
mollusca of the lake, beiides a good senes of fishes and 
crustaceans The celebrated jelly fish (Ltmiwcnula tanganjicae ) 
had been met with in great numbers Mr Moore had escaped 
fever altogether, but most of the other members of the party 
had had a touch of it 

The pair of Grevy's zebras presented to the L>ueen by the 
Emperor Menelek, and placed by Her Majesty under the care 
of the Zoological Society of London, on August 14 last, have 
now completely recovered the effects of their journey, and 
appear to be in fine health and condition It will be evident to 
ail who see these splendid animals that Grevy’s zebra {Eqnus 
grevit) is by far the finest and most distinct species of the group 
of “ striped asses," excelling its brethren both in size and in 
beauty of markings. There are pairs of both the Mountain 
zebra (Eantis ubra) and the Burchell’s zebra (E burcktlh) in 
the Society’s zebra house, only the extinct Quagga {E quaggn) 
being unrepresented in the senes. 

Tils “Zoological Lectures” of the Zoological Society of 
London will be delivered this year In the Meeting room at 
Hanover Square, instead of at the Gardena They will be 
given on Thursdays, April 19, Maj 17, June 31 and July 19, at 

NO. 1584, VOL 6l] 


[March 8, 1900 


4 3° p m (after the General Meeting) The first lecture, 00 
Apnl 19, on the 11 Animals of Australv,” will be delivered by 
Mr Smith Woodward, of the Bntlsh Museum 

During the last week, Mr Garstnng, of the Marine Bio¬ 
logical Laboratory, Plymouth, corned out the fifth of hi* 
periodic surveys of the plankton and physical conditions of the 
muuth of the English Channel This concludes the series 
provided for by the Bntlsh Association at the Bristol and 
Dover meetings, and the Committee may be congratulated on 
the successful termination of an interesting senes of expenmenti, 
a full account of which 11 promised for the Bradford meeting 
Compared with the corresponding observations mode at the 
same stations in February 1899, the water temperatures at all 
four stations on the lost cruise showed a distinct fall, which 
amounted to a mean reduction of 1 3 I* in mid Channel, 3*0* 

F off Ushant, o 7" F off Parson’s Bank, and 1 5* off Mount’s 
Bay Nevertheless, an axis of warm water running up Channel 
in a north east direction was again observed, thus tending to- 
establish this condition as a normal phenomenon for the winter 
period The vertical and closing nets showed the existence of 
suspended sand and mud m the water to a height of more than 
40 fathoms abo\c the bottom—a convincing testimony of the 
force of recent gales. 

A French translation of two of Prof W H Corfield’s three 
llarveian Lectures on disease and defective house sanitation, 
delivered in 1893, has been published in the Bulletin of the 
Royal Society of Public Health of Belgium, of which Society 
Prof Corfield is a 41 Membre d'honneur ” 

The Istituto Lombardo announces the following as the sub¬ 
jects for future prizes —The Institution prize for 1900 will be 
awarded for an essay on collective proprietorship in Italy * 
competition closes April 30, 1900, for 1901, on differential 
equations occurring in decimal problems, closing April i, 
1901 The two triennial medals for 1900 are for industrial 
and agricultural innovations m Lombardy One Cagnola 
prize for 1900 is for an essay on 11 toxin and antitoxin ", closing 
April 30, and the subject for 1901 is a study of the storms, 
especially hail storms, on the slopes of the Alps, lost day* 
April l For the remaining Cagnola prizes the subjects have 
been chosen by the founder, viz. the cure of pclogra, the 
nature of minima and contagion, the control of flying balloons* 
and the methods of prcicnilng the forgery of a document, the 
closing day being December 31 The Brambilla prize, as In 
preceding years, is awarded for irapmvements in manufacturing 
industries in Lombardy For the Fossati prize, the themes for 
next year is 11 regeneration of the peripheric nervous fibres in 
vertebrates," and for the two succeeding years, 11 illustration 
of some fact in the macro or microscopic anatomy of the 
encephalus of the higher animals , entries close about the end 
of Apnl The Kramer prise is restricted to Italian engineers* 
For the Secco Comneno prize for 1902 the subject is a descrip¬ 
tion of the deposits of natural phosphates in Italy, the competi¬ 
tion closing on Apnl 30, 1903 The subjects for the Piua- 
nnglio prize are, for 1901, secondary education , and for 1902* 
influence of socialistic doctrines. The Ciaui prizes are to be 
given for the best Italian popular book, the type of book 
selected being scientific or educational for 1901, historical for 
1904, and “ narrative or dramatic ” for 1907 The Tommosonfi 
prize is to be given for the best life of Leonardo da Vinci; and 
the Zanetti prize for Italian improvements in pharmaceutical 
chemistry The prizes, with certain specified exceptions, arc 
open to competitors of every nationality, and the essays may be 
written in French, Italian, or Latin , but for full particulars we 
must refer to the Society's Remit cents, vol 33, port I* or to the 
Secretary, Signor temni, Palazzo dl Brera, Milan, 


NATURE 



March 8, 1900] 


NATURE 


45 * 


PftOF A* Hsilprin points oat in the Scientific American that 
m source of doubt which attaches to the Nicaragua Canal and in 
volves the question of permanency is furnished by the level of 
Lake Nicaragua—the fountain head of the San Juan River, and 
the summit and feeder of the proposed canal The regulation of 
us level is necessarily a matter of absolute or vital importance 
to the canal The very elaborate measurements of American 
engineers that have been made during the last fifteen years indi 
cate for the surface of the lake an average elevation at this time 
of approximately 105 feet above tide This is nearly twenty per 
cent leu than the value obtained some years ago, and as the 
result of a consideration of the subject, Prof Ifeilpnn thinks it 
would not be safe to assume that the earlier measurements of the 
lake were erroneous He thinks it more probable that the level 
of Lake Nicaragua is Inconstant, and that the surface has dropped 
15 to 30 feet in a period of little more than half a century 

The effects of the great dynamite explosions at Avigliana 
(near Turin), on January 16, are described by I)r M Baratta m 
a privately printed pamphlet About 400 kg of mtro glycerine 
and 13,000 kg of dynamite and gun cotton were blown up 
The first and stronger explosion, though it lasted little more 
than a second, presented three maxima of intensity, due pro 
hably to the successive explosions of magazines a hundred metres 
from that in which the mtro glycerine was stored Owing to 
the situation of the manufactory, the zone of greatest damage 
was very small, that in which windows were almost totally 
destroyed extended to a distance of 54 km j doors and windows 
were made to rattle as Car as Crescentino (60 km distant), and 
the sound of the explosion was heard at Pavia (140 km ), Varzi 
(145 km ) and Lugano (160 km ) 

We have received from Prof Albin Belar the first part (for 
January 1900) of a monthly report on the earthquakes recorded 
at the seismological olnervat ory of Laibach, of which he » the 
director Some brief notices of earthquakes which occurred in 
other countries during the same month are also included As 
Laibach is one of the most important earthquake centres in 
Europe, the reports issued from the observatory cannot fail to 
be of considerable interest and value 

An interesting lecture was recently delivered by Dr J M 
Pernter before the Austrian Meteorological Society, upon some 
extensive experiments made in several Italian provinces last 
3 ear for the prevention of damage by hail by gun firing The 
idea u an old one, but the apparatus, constructed by Mr A 
Stiger, burgomaster of Windisch Feistntz, Steirmark, consisting 
of a mortar provided with an iron funnel about six feet long, 
appears to have obtained very satisfactory results. The expen 
menu were witnessed by Dr Trabert, of the Vienna Meteoro 
logical Office, and it was found that a Umely commencement of 
the firing effectually prevented the fall of hail, whereas in 
dlstricu where the experiments were not made much damage 
was_canied by hail storms. The immunity from damage may 
have been due to the force of the air whirls, the sound of which 
could be heard for twenty or thirty seconds, or to the fact that 
the electrical discharge between the earth and the clouds was 
quietly effected by the shooting, and thus the chief factor of 
hail formation removed. 

The Victor Meyer Memorial Lecture, delivered by Dr T, E. 
Thorpe, F.R.S , before the Chemical Society on February 8, 
is published in foil in the March number of the Journal of the 
Society, with an excellent portrait of the lamented investigator 
Many scientific societies, both abroad and at home, issue their 
publications in so tardy and irregular a manner that the ex 
ample of the Chemical Society in publishing the Journal regularly 
every month might be followed with advantage. Few societies 
publish discourses to elaborate as that of Dr Thorpe's within 
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three weeks of their delivery It is unnecessary for us to do 
more than briefly refer to the address, as a nonce of the work 
and personal charac ten sties of Victor Meyer appeared In these 
columns in September 1897, shortly after his death (voL lvi 
p 449) As a fnend of nearly thirty years’ standing, and as 
one who studied with him under Bunsen, Dr Thorpe was in 
the |)osition to give an excellent account of the remarkable 
services Victor Meyer rendered to science during his life 
Meyer contributed to the literature of chemistry, either alone 
or in conjunction with his pupils, upwards of three hundred 
memoirs and papers. As an investigator, he was original as 
well as active, as the director of a large chemical laboratory 
and a laboratory teacher, he worthily followed in the footsteps 
of Bunsen , and, as a lecturer, he was brilliant as well os lucid 
l>r Thorpe's lecture is a worthy appreciation of the genius of 
a gifted man who devoted his energies to the advancement of 
science 

Mr r Sou r hwell contribute* to the Zoologist his annual 
account of the seal and whale fishery From this we learn that 
the pursuit of the Greenland Bight Whale was fairly successful 
during the past season , a remarkable feature being that although 
none of these Cetaceans were seen in the Greenland seas, they 
were comparatively plentiful in Davis Strait and the adjacent 
water*. The majority of the twenty eight whales taken were of 
good size, some of them being of very large dimensions. During 
the year the price of whalebone fell to 1400/ per ton, although 
more is now asked , m past years more than 250 ql per ton has 
been realised Mr Southwell points out, as a matter for 
regret, that the sealers have recently taken to collecting musk 
ox hides, which may easily lead to the extermination of that 
remarkable animal, unless efficient measures be promptly taken 
for its protection 

In the March number of Photography t Mr Douglas bnghsh 
gives the results of his experiments on photographing living 
fish—an art that has hitherto received but little attention I low 
necessary is this art, if we wish to have correct portraits of fish, 
will be apparent when the remarks of the author are read as 
to the immense alteration which takes place in their bodily 
form and proportions immediately after death The difficulties 
with which the photographer has to contend are the mobility 
of the fish, which necessitates very short exposures, the great 
loss of actinic power in white light resulting from its passage 
through glass and water, and, In some instances, the delicacy 
of the subject and its terror under the operation In order to 
counteract the first of these difficulties, Mr English has adopted 
the principle of the " animalcule tank" employed in connection 
with the optical lantern After several attempts, a tank was 
invented capable of confining a living fish within a space suffi 
ciently limited to enable the photographer to keep it in some 
degree In focus, the sides being constructed of two parallel 
plates of the thinnest and whitest plate-glass procurable, with 
provision for increasing or narrowing its diameter, within cer 
tain limits, according to the size of the fish. Several examples 
of the photographs thus obtained are reproduced , and although 
their definition is not as sharp as might be desired, they are 
life-like portraits which ought to be of the highest value to the 
naturalist. 

Mr Barrett IIamii ton is turning his attention to the cause 
of the colour-change In animals which turn white in winter In 
a recent Issue of the Proc Zocl Soc he corroborates the view that 
the darker colour of the summer coat of the Arctic hare is due 
to the casting off of the white winter hairs and their replace 
ment by a new growth In the January number of the Annals 
and Magazine of Not Hist , Mr Hamilton discusses the local 
colour phases of the Weasel In the far north, as is well known. 




45 a 


NATURE 


[March 8. 1900 


this animal tarns white In winter; in the north temperate 
regions the reddish brown of the npper parts Is permanently 
retained, although the under surface is pure white \ but as we 
proceed farther south, we find weasels with the under parts 
more and more suffused with yellow, till in parts of the 
Mediterranean area the colour is buff or orange. Such increased 
richness of coloration in the southern part of the habitat of the 
weasel is paralleled among many birds 

On the delivery of the Hunterian collections into the custody 
jf the Royal College of Surgeons, by Government, at the begin 
mng of the century, it was stipulated that lectures illustrative of 
the senes should be annually delivered In the theatre Accord 
mg to a list prepared by the Librarian, the lectures commenced 
In 1810, when those on comparative anatomy were delivered liy 
Sir Everard (then Mr ) Home, and those on pathology by Sir 
William Blizzard. Since that dale they have been continued 
almost without Intermission , the roll of lecturers Including the 
names of many of the most eminent comparative anatomists and 
surgeons. 

Wc have received from the author, Monsieur II de Vangny, 
a paper published in the Jubilee volume ot the $oci£t£ de 
Biolagte, entitled 14 Sur Ic Notion PhysiologiCo Chimique de 
I'Esp&ce," which contains much curious speculation. 

haow Prof R Collett we have received the second part of 
his contributions to the natural history of those small blenny 
like fishes known as / yco>ks f published in the Vui Selsk 
SknfUr Christiania* 1899, No. 6 lie there describes the life 
history of L gracilis from an early period till it is capable of 
[wopagation The question is, however, mooted whether wo 
>et know the fully adult stage of thu little fish, which may pas 
sibly reveal itself in some familiar type of which the youthful 
condition is unknown 

Dr Hermann \on Schrknk has made a minute mveiti 
gation of a wide spread disease, known as pcckiness and pin 
rot, affecting the heart wood of the bald cypress and the incense 
cedar, and his observations are contained in a thesis published 
in the eleventh annual report of the Missouri Botanical Carden, 
of which Mr W Treleaae is the director Both these trees 
are reprewntatives of a race of treei the majority of which are 
extinct, and in both a fungus mycelium occurs with strongly 
marked characteristics. The peculiar decay to which the two 
kinds of trees are subject appears to be caused by this fungus, 
the fruiting form of which has not yet been found Dr Schrenk 
has examined logs of the cypress dug up from vanous points in 
the Mississippi valley, several miles from the nver, and at an 
average depth of ten feet below Gulf level, and he has found 
unmistakable evidence of the disease, which u prevalent 
wherever cypress grows in abundance at the present day It 
therefore seems that the disease is one which has extended back 
for some thousand years at least, and probably further As few 
fungi arelcQown in the fossil condition, the observations are of 
particular Interest, for they suggest that this peculiar fungus 
disease of the cypress and cedar has come down with its host 
from geologic times 

“ EiNt Landschaft dev Stemkohlen Zeft" is the title of an 
explanatory pamphlet accompanying Dr H PotonWs recently 
Issued wall diagram to illustrate the leading features of the 
Coal Measure flora* A reduced facsimile of the diagram itself, 
with an accompanying outline key-plate, forms a suitable 
frontispiece, and the forty pages of the pamphlet are further 
enriched by numerous excellently reproduced figures In Ulus 
iratlon of the structural and morphological details briefly 
referred to in the test* In accordance with the author's view, 
which supposes an autochthonous origin for cool, the restor- 
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•don hm put forward npraeutt a rich autmbbgn of ^lail 
coal plants growing upon a perfectly flat end more or lest 
marshy surface. It is churned that the reconstruction of the 
types here depicted is in all cases founded upon the soendeA 
evidence as regards the actual re l a ti onship of parts. 

In the first Instalment of a work on the geology of the oll- 
beanng strata of Galicia (*' Geologic der Erddl-AbUfeerungan in 
den gallrischen Karpathen." Lemberg, 1899), Plot Rudolf 
/iiber deals with the stratigraphy of the Galician Carpathians. 
Of importance, as regards the yield of petroleum, is that group 
of beds known as the “ Ropianka Schichten," concerning the 
age of which, however, there has been considerable controv ersy 
Classed originally u Tertiary, these beds, by the discovery of 
unmistakable though somewhat scanty palaeontological 
evidence, were subsequently recognised os Cretaceous, but 
their position in the Cretaceous System has long remained ■ 
matter for dispute In the present paper the author, after 
reviewing the results of previoui writers, brings forward his 
reasons for considering these Ropianka beds as the undoubted 
equivalents of the Neocomian stage an Silesia The Tertiary 
rocks are well represented in Galicia, and include oil bearing 
strata at several horizons. The Eocene System, which shows a 
locally developed numraolitic facies, comprises the moot 
important petroleum yielding beds. Oil occurs also at horisons 
of Oligoccne and Miocene age 

A 1A per upon 44 Life under other conditions ” is contributed 
by Mr Geo ffrey Martin to Sat net 0onifi for March The subject 
is one which has been recently worked at by Dr F J Allen ; 
and Mr Martin’s general conclusions seem to agree up to a 
certain point with Dr Allen's, at any rate in the view that vital 
processes depend on the existence of an element, the compounds 
of which are in a c mdition of critical equilibrium at the tem¬ 
peratures at which life exists. But Mr Martin appears to re¬ 
gard carbon as the substance which acts the r&U of the funda¬ 
mental element in the animal organism , while, according ti> 
Dr Allen, nitrogen play* an all important part in determining 
vital phenomena. Mr Martin suggests that at the higher tem¬ 
peratures which may exist on other celestial bodies, or which 
may have existed at one time on our earth, silicon may give 
rise to a series of compounds analogous in their complexity 
and instability to our •• organic" carbon compounds, and under 
such conditions what we may call 41 silicon life” may exist 
In connection with thu view it u somewhat interesting to 
notice that the power of secreting silica is now possessed by 
what we regard as among the lowest types of vegetable and 
animal life, diatoms and sponges But of course there is a 
wide difference between the temperatures required for carbon 
life, or, os Dr Allen colls it, nitrogen life, and Mr Martin's 
hypothetical silicon life. 

The Oxford University Junior Scientific Club has just issued 
its Trasuactwns for the Summer and Michaelmas Terms of 1899, 
containing papers by Mr H E. Stapleton, on “ An Extension 
of Du long and Petit's Law,” and by Mr A* Gibson, on 41 The 
Retention of Plant food in the Soil." 

The latest report of the U S National Museum is a volume 
of 1021 pages. One quarter of the volume deals with the condi¬ 
tion and progress of the Museum during the year ending with 
June 18971 the remaining three quarters consists of saven 
elaborate papers describing collections in the Museum, end 
Illustrated with the liberality and excellence which disttpguhfic* 
the publications of the Smithsonian Institution and of the 
variMs official Bureaux of the United States. Dr. J. M. Flint 
describes the specimens of ftmmJaifepi obtained during the 
dredging operations of the U.S. Fish Coatmisrioa gstaff 
A&atrw; and hb paper is illustrated bp no leu than ptybt? 
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collotype plattea, each containing aeml figures reproduced 
from photograph! of mounted specimens, enlarged by about 
fifteen diameters. The pipes and smoking customs of the 
American aborigines form the subject of a paper by Mr J D, 
McGuire. Mr W Taselo con tributes a descriptive catalogue 
ofantaendi classified according to their chemical and physical 
properties, Easter Island and Its inhabitants are described by 
Or, G 1 L Cooke. Dr. O T Mason has a short paper on the 
forms of the man's knife among North American Indians, and 
Dr. Thomas Wilton describes arrowpoints, spearheads, and 
knives of prehistoric times, his paper being illustrated by sixty 
five plates, and two hundred teat figures. Each of the papers 
11 filled with information, and their attractive setting will eiclte 
the unstinted admiration of every student of science who sees 
the volume. 

Several new editions of established scientific works have 
lately been received The sixteenth edition of “ Kirkes’ 
Hand book of Physiology, M by Prof W D Halliburton, has 
just been published by Mr John Murray The fifteenth edition 
was only published a year ago, so few changes were necessary; but 
where required, the subject matter has been brought up to date — 


the solution showed that Its composition was N a I. As might be 
expected from this formula, the iodide is violently explosive, 
o 2 gram on one occasion completely pulverising a glass desic¬ 
cator Attempts to prepare N* by the action of the iodide upon 
silver osolmide, or by the spontaneous decomposition of the 
iodide, were unsuccessful 

Tub theory of electrolytic solution pressure of Nernst has 
opened a wide field of research, and has led to many inter¬ 
esting developments. It is still, however, open to question 
whether the osmotic pressure analogy has not been pushed too 
far, and in the current number of the Zettscknfl fur Phy\%~ 
kohtche Che mis u> a short criticism by Prof Lehfeldt on this 
point Taking the solution pressures calculated for zinc, nickel 
and palladium from theobserved electromotivefoveesas 9 9X io u , 

1 3, and 1 5 x io~ M atmospheres respectively, it is pointed out 
that although the first number is enormous it is not necessarily 
impossible. It 11 otherwise with the figure for palladium 
Since pressure is a statistical effect, a considerable number of 
molecules most act on unit area l 5 x 10 * atmospheres 
would give one or tao molecules of palladium In a volume the 
size of the earth 


The fourth German edition of Trof O Haramaisten’s 11 Text 
book of Physiological Chemistry ” has been translated by Prof 
J A Mandel, New York University The translation, which 
is published by Messrs. J Wiley and Sons, is now m its third 
edition, and most of the available literature up to April last 
year n> taken into account —A second and enlarged edition of 
Prof S P Thompson's work on " Polyphase Electric Currents 
and Alternate Current Motors ” has been published by Messrs 
F and F N Spon, Ltd The book has undergone revision, 
and has been improved in several respects. The chapters on 
graphic theory have been developed by Mr Miles Walker, and 
the theory is now presented in such a shape as to be directly 
available for practical calculations. Many of the illustrations 
are new, and coloured plates are now used to elucidate various 
types of polyphase windings. — The third edition of Prof J R 
Ainsworth Davis's book on "The Flowering I*lant, as illub 
trating the First Principles of Botany u has been published by 
Messrs. C Griffin and Co , Ltd. New illustrations have been 
added j and alsj a chapter on ferns and mosses, which, though 
not comprehended by the title, will assist students to under 
stand the life history and classificatory position of flowering 
plants.—The first part of a second revised and enlarged edition 
of Dr Julius Wiesner*s work on “ Die Rohstoffe des Pflanzen 
reiches M has been published by W hngelmann, Leipzig The 
fint edition appeared in 1873, *nd 11 ,a expected that the present 
one will be completed during this year The book appeals more 
particularly to students of economic botany and pharmacy —A 
revised edition of “ The Photographer’s Note book and Index, 
with Tables and Exposure Rules,'* by Sir David Salomons, 
Bait., has been issued by Messrs. Marion and Co. 


Since the discovery by Curtins of the remarkable compound 
of hydrogen and nitrogen, hydiaxoic add, numerous attempts 
have been made to obtain from ft the condensation product N t , 
and doriqg the discussion at a recent meeting of the Chemical 
Society, Prof Ramsay gave a short account of some experiments 
made In this direction In hit laboratory by the interaction of 
diver acotaide and Iodine. The wlabed-for substance could not 
be belated, but Prof Hantaeh, in the current number of the 
StrttkH, has now succeeded in Isolating a definite iodide of 
nitrogen from the products of this reaction. By working at a 
low temperature and as rapidly as possible in the presence of 
ether, the dew ftodtie is taken Into solution bj^the lattar, and 
can be obtaftmd as a yellowish solid in minute quantities, not 
ex c e e din g ow gram, by the rapid evaporation of tbc ether. The 
tfotid is too un sta b l e to submit to tnaiysis, but an examination of 
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Tan feet that such common alkaloids as cocaine, atropine 
and nicotine are derivatives of pyrrol lends considerable interest 
to syntheses of derivatives of the latter substance Pyrrol- 
aldehyde, the analogue of benzaldehydc and furfuraldehyde, 
lim, hitherto been wanting, but its preparation has now been 
successfully attempted by Bamberger and Djierdjian by the use 
of Reimefs reaction with chloroform and potash, and is described 
by them in a preliminary note In the current number of the 
Brruhie The new aldehyde forms a well crystallised hjrir 
azone, oxime, and also an insoluble sodium Milphue compound, 
luit differs markedly from iu analogues In crystallising readily, 
prisms several centimetres long being obtainable, and also in 
possessing no smell Many Important synthetical products 
may be expected with pjrrol aldehyde as a starting point 

The additions to the Zoological Society's Gardens during the 
past week Include a Vcrvet Monkey <CenopUlums Inlands 1), a 
Serval {Felts serval) from bouth Africa, presented by Mr J E. 
Matcham , a Vervct Monkey ( Cercofnlke*.n\ lalandtt) from 
South Africa, presented by Mr Dudley B Myers , a Common 
Marmoset (Hap alt jacchus) from South east Brazil, presented 
by Miss M C Glu\er, a Greater Sulphur-crested Cockatoo 
{Cacaluagnlitua) from Australia, presented by Lieut Colonel 
Hopton , four Black bellied Sand Grouse (PterocUs armor ms) 
from Spain, presented by Mr G P Torrens, a Purplish 
Death Adder (Psendtchts perpkyr incus) from Australia, 
purchased 


OUR ASTRONOMICAL COLUMN. 

Occu ltation oi- Nkpi unb.— There will be an occultation 
of Neptune on the evening of March 8, the moon having just 
passed its first quarter 

Angle from 

Mean Time Nerth Point Vtitex 

Disappearance 6 13 101 107 

Reappearance 7 34 368 349 

As the moon passes the meridian of London about 6.30 n.tn , 
the occultation Is a favourable one for observation should tbw 
weather permit * 

Opposition of Minor Planet (434), Hungajua.— Herr 
A. Berberich, of Berlin, gives in the As irmmuc k* Nmckricktm 
(Bd. 151. No. 3614) a revised set of elements and the deduced 
epbemerli of this body, to facilitate lu detection daring the 
coming opposition about March 03, 
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Elements fir 1900 Mart A 5, Beilin Mtan Time 
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Ckra^kiS SruoNo Alcoi Variabil.— In the Harvard 
College Ohstrvaiory Circular , No 47, Prof E C Pickering 
furnishes the additional data respecting this vanable which are 
available from the photometric records of the Henry Draper 
Memorial The Moacow photographs furnish the means of 
determining the period from an interval of fittr years t the 
Harvard records increase this interval to nnu years. With the 
aid of the latter it is found that the formula of Prof, Ceraski 
only satisfies the later observations, and to remedy this the 
period he gives should be shortened by odm. , the resulting 
period of od oh 8 8m. satisfying all the observations since 
1890 very accurately, but more observations of the minima will 
give a still closer value The period, however, differs so 
slightly from exactly su days that for a long time the minima 
cannot be observed in certain longitudes Accordingly, while 
observations may be obtained in the ensuing autumn In Europe, 
or better still in Asia, minima cannot be observed In America 
ttmil the following year 

Five atan of the Algol class, viz. S Cancri, U Cephei, W 
Delphini, +45“ 3063 and the star here under discussion ue 
especially Interesting owing to the large variation in their light, 
which amounts to about two magnitudes in each case ft is 
noteworthy that of these two were found by Mdme Ceraski, 
and one by her distinguished husband. 

ThkNbw Odessa Obsihva ron y —Ilerr A. Orbmaki, who 
has been appointed director of the new astronomical observatory 
at Odessa, has recently issued his first report, dealing with the 
foundation of the institution, its instrumental equipment, and 
the scope of the proposed programme of investigation 

The observatory has been established as a branch to the greaL 
national institution by the governing body of the Pulkovo, 
Observatory, chiefly owing to the efforts of Prof O Backlund 
during 1895 and afterwards. 

In the summer of 1897 ihe building operations were com 
meaced, and in August of the following year, 1898, the transit 
instrument was installed, the vertical circle being set in position 
during February 1899. The buildings are three m number—a 
transit house, and two buildings for housing the meridian marks, 
or collimators. The instrumental equipment consists of a transit 
circle, srith clock, chronograph and meridian marks, and a 
vertical circle. 

The transit has an objective of 108 mm aperture and 1 30 m 
focal length, by Strinheil, and is furnished with a self-registering 
micrometer, by Repsold The mendlan marks are situated 
about 119 metres north and south of the transit pier, and con 
mist of round plates, each perced with a small hole 1 5 mm in 
diameter, which Mag illuminated from behind by an electric 
lamp, forms an artificial star of about a-x magnitude 

Tne vertical circle, by Repsold, has a StonbeU objective of 
108 mm agprture and I *40 m, focal length Both then inttru 
menu are mounted in the asme transit house, which u so 
constructed that, the central portion remaining stationary, the 
ends may be tiavarsad eastwards and westwards respectively, 
thus uncovering the instruments 

The pro gr amme of the observatory is to be somewhat similar 
to that at Pulkova, except that observations of stars are to be 
made alternately with each Instrument night fay night, and not 
with both together, the first list of 176 stars being included in 
the report, 
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HARTLEY BOTANICAL LABORATORIES OR 
UNIVERSITY COLLEGE, LIVERPOOL. 

A FTER occupying for twelve years small and. In many 
respects, unsuitable rooms in the old College buildings, 
the botanical department of University College, Liverpool, is 
at length to be housed in a new and commodious institute, the 
munificent gift of Mr W P Hartley, of Aintrec, Liverpool. 

The site of the new buildings, alsojrarchasad by Mr, Hartley 
for the College, is a very fine one The buildings have an east 
frontage of 37 feet and a north frontage of 85 feet. The total 
height to the eaves is 54 feet, divided into three principal storks, 
with two mezzanines In addition to a basement. 

The main entrance leads through a vestibule, 8 feet wide, into 
a hall, 33 feet by 30 feet, in which is placed the staircoM^d feet 
| wide, open by means of a well to the lantern light at the top of 
I the building 

The basement floor is occupied by store rooms, lavatories 
and heating chamber 

The ground floor is mainly occupied by the museum, 45 feet 
long by 34 feet broad This is surrounded at a height of 10 feet 
6 inches by a balcony with open ironwork balustrade, which can 
be entered from the mezzanine floor or by an iron spiral stair 
case from the ground floor of the museum The museum will 
throughout be fitted with cases made of American canary wood 
with movable glass shelves It is intended that these cases shall 
contain not only morphological specimens illustrative of the 
scientific aspect of botany, but also specimens of all products 
of the vegetable kingdom used in the arts, such as timbers, 
pharmar'mUcal products, cottons, hemp, flax, and food products, 
both in the rnw and in the manufactured state It is hoped that 
by this means the new botanical laboratories will become a 
centre of information fur the general public on matters of 
economic botany os well as on the more strictly scientific aspects 
of the science 

The museum will be provided with a lift running to all the 
floors abovfc, so enabling specimens to be expeditiously and con 
venlently made available for teaching purposes in the laboratories 
and class-rooms. 

On the ground floor also there U a workshop fitted with 
lathe, carpenter’s bench and tools, to that small repain may be 
carried out and simple machinery constructed without necessi¬ 
tating the calling in of special workmen. 

There is also, in connection with the museum, a preparation 
room. In which stock museum jars and boxes will be kept, and 
in which the various specimens to be exhibited In the museum 
will be mounted, prepared and labelled. 

The first mezzanine Aon is partly occupied, as already 
mentioned, by the museum balcony , but there is also on this 
floor a small class room fitted for about twenty students, 
furnished with the necemary fittings for the teaching of advanced 
lecture classes, and the herbarium fined throughout with dust- 
tight cases and boxes for dried plants. Room u also provided 
on this floor for a staff lavatory 

On the first floor is placed the large lecture theatre TfaJt 
room, which Is 45 feet long by 34 feet broad, will accommodate 
100 students. Tne seats are raised at the back by a gradually 
increasing upward curve, and the room is fitted with a specially 
designed lecture table, carrying electric switches, gas, water, and 
other needful appliances for public lectures. Opening off the 
theatre is the professor’s private room, with an aqlaeent private 
laboratory, both of which will be furnished and equipped with the 
requisite bookcases, apparatus cases, and laboratory appHtnons. 
On this floor also Is situated the departmental apeuy, whose 
shelves will be furnished with not only the best known botanical 
text-books for reference, but also with several of the more 
Important botanical Journals. 

The second mezzanine floor carries the research laboratory, 
the experimental physiology laboratory, and the dark room 
These rooms, perhaps the moat Important in the building, will 
be fitted with all the more essential appliances for sn atomkal 
and physiological research, whilst the wk room will be avail 
able both for mkrophotographlc work and far such physiological 
experiments as can. be conducted only in the absenbe of tight 

On the mood or top floor is pheed the huge and magpifr 
cently lighted junior laboratory, ca p able of aocgmamwbhg 
sixty five tfudents et one time, and fitted with spccktiy wo- 
structed b en c h es, casts for mi cr os c o p es and apparatus, and tbt 
necessary teaching appliance* There will also be pbfeed 0* 
this floor a felly equipped senior laboratory* apebkrcf two w 
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mctfotiag twelve students, as weU as demonstrators’private room 

llrf kbOt&KMT 

Oft <he roof thm will be • email greenhouse with access from 
the Junior latontusy* 

The buUdlng* will be lit throughout with electric light, and 
thm will be electric bell and speaking tube communication 
between the different private rooms, porter's room, and work 
shop. 

The whole of the furniture and fittings have been designed 
by Ptofa wr Harvey Gibson and Mr F W Dixon, the archl | 
teeL so aa to facilitate in every possible way the work both of t 
gn iMti iod teac her s* 

The furniture generally will be of pitch pine, and the cases of 
polished Canary wood. The staircase will have solid polished 
stone steps, and the walls will be plastered and painted Ex 1 
ternaUy die buildings will be faced with aj inch Roaboo bnck 
with rod sandstone dressings. 


teachers. In this school, as in all other* in tbb province, two 
hours’ instruction weekly in fruit culture, gardening and general 
fanning during the last two yean erf the course Is required This 
has been compulsory by law since 1895 Outline suggestions 
for this work are sent the principal of the school by toe pro¬ 
vincial government, aa follows — 

Outline of Aoriculturai Course in the Higher 
Grades of Rural Schoois in the German Rhine 
Province. 

first Year 

Afrit and May —fi) Inner structure of plants, plant cells 
and tunes and their functions (2) Outer divisions of plants 
(a) The roots—their function in the nourishment of plants by 
the absorption of mineral matter, as phosphorus, potassium, 
sodium, iron, chlorine, and water , ( 4 ) the trunk—its branches 



Hartley Botanical Laboratories Uimardty Collage, Liverpool 


Altogether It may be said that Mr Hartley’s (rift will provide 
University College, Liverpool, with a botanical laboratory 
worthy to stand alongside of the pathological and physiological 
laboratories, the recent splendid gift to the College of Mr 
Thompson Yates. The building will be taken in hand im 
mediately, and will, in all probability, be ready for occupation 
before the beginning of the autumn term of 1901 


SCHOOL GARDENS 

AS attention is being given to the question as to the subjects 
“ which should be taught in rural primary schools, and ae 
the observation of living things under natural conditions is 
sfowly ooming to be regarded as an essential part of the educa¬ 
tion of a child In the country, a description of a course of 
instruction of this kind, given in a German elementary school, 
li of fotcrat at Urn pr ese nt time. Such an account, by Mr. C. B. 
Smith, has been published by the U S. Department of Agri- 
outtnre as Ctnutar No 42, and is here summarised 
The school la rituatea at After, a village of some aooo in 
habitants In tbs German Rhine Province, between Bonn and 
potest and is what is known as a 44 people’s school,* which 
is equivalent to our public elementary School Only the funds 
mWrt tamefces pie taught in thm* schools, and the whole 
nrnns Ij rowipfercQ in night jTosf 41 

Urn Alfter common school contains 400 pupils and six 
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and buds, the structure 01 the carobiuui, and the occurrence of 
ring growths. 

June —(1) The lea/, the nature and function of chlorophyll 
m the life of the plant and the effect of light on chlorophyll 
development, breathing of plantsj nourishment of plants from 
atmospheric constituents—carbon, nitrogen, oxygen <2) The 
blossom and its fertilisation (3) The fruit, seeds , re pro 
, duct ion of plants by seeds and by division of members. 

(1) The soil and its improvement—lime soil, clay soil, 

I loams, sand, (a) The using up of plant food and Its replace 
ment by Immyard manure, compost, wood ashes, and indirect 
I manures, as lime and gypsum. (3) Influence of the cbmate on 
plants. 

August —(A) Fruit culture (|d Planting and nursery 
management of seedlings (2) The moat important methods 
of fruit improvement—root and stem grafting and budding with 
active and dormant buds. (3} Management of improved seed¬ 
lings In the nursery—formation of the trunk and top, trans¬ 
planting , handling of trained trees, especially espalier forms, 
with reference to their training against schoolhause walla 
(4) Culture of small fruits—gooaebemes, currants, raspberries, 
strawberries and blackberries, selling grape vines and their 
afterculture 

September —(B) Fruit utilisation (1) Ripening of the fruit, 
gathering, sorting, and storing winter fruits. (2) Fruit varieties 
—eetectfon of the more commendable sorts with regard to their 
suitableness to different climates and soils and at varying 
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altitudes. (3) Drying fruita; presenring, nuking fruit syrups; 
wine making Thu work la punned especially for the girls 
October and November —(C) Fruit tret management (1) 
Planting treeai pruning the roots and branches; watering 
newly bet trees and tying to stakes, (j) Care during the first 
year f top pruning (3) Management of old trees— rejuvenating 
by pruning, grafting and scraping the bark (4) Diseases of 
fruit trees and their prevention-knot growths, blights, gum 
excrescences, and frost injuria. 

December —(1) Fnemies of fruit trees In the vegetable king 
dom—mistletoe, mildew, lichens and moss, (a) Animal 
enemies of fruit trees—rabbit, mole, marmot 
January —June bug, plum, apple and pear curculk*, 
wasps, white butterfly ; woolly aphis , and winter canker 
worm 

February —Minerals toft coal; stone coal, petroleum , 
day and its application in the manufacture of pottery and 
bricks , table salt 

March —Iron, lead, copper, nickel, gold, silver, German 
coins. 

April and May —(1) Garden work—laying out plats, spari 
manuring, sowing seed, watering plants, hoeing (2) 
Vegetables—white ana red cabbage, savoy cabbage, lettuce, 
spinach, carrots and onions. 

June —(1) Legumes—beam, peas (2) Asparagus, cucum 
bers. (3) Utilisation of vegetables—drying, pickling, making 
Into kraut and preserving (4) Field work—plowing, harrow 
tag, rolling 

/«*- Field crops (1) Cereals—rye, wheat, oats. (2) Pota 
toes, becte. (3) Foddei crops—clovers, grasses. 

August —(1) Necessity of crop rotation and consequent 
methods of manuring (2) Weeds in garden and field and 
their eradication (3) Animal enemies of plants and their 
control—field mice, phylloxera, asparagus fly, ground flea. 

September — (i) Cabbage butterfly, gooseberry measuring 
worm, pea weevil, army worm (2) Useful insects bees, 
Ichneumon fly, useful mammals—mole, hedgehog 
October and November —Plant enemies among the birds— 
swallow, nightingale, lark, robm, owls. 

December —Domestic animals—dogs, cattle, horses, chicken, 
doves. 

February , and Man h —Physiology of man 
whole work of spading the soil, planting, seeding, culli 
tivatlng, pruning and Wvesung the crop in this garden, is 
done entirely by the boys of tne sixth, seventh and eighth 
grades under the direction of the principal, who always works 
with them Two hours a week are given to this work during the 
growing season and at such times as the conditions of the garden 
may require About twenty boys work in the garden at one 
time, while the remainder of the pupils of the principal's room 
are having exercises in gymnastics At the time of Mr Smith's 
visit to this school a part of the pupils were sowing seed, others 
were covering them with soil to the required depth, while still 
others were laying out paths, picking oil the dead lea\es from 
flower stems, replanting beds, watering seeds already sown, &c 
A few days later the fruits required attention ; wall, espalier, 
and dwarf fruits require to be summer pruned, tbe fruits to be 
thinned, Insects to be gathered and destroyed 
The children use the pruning shears and do the actual pruning, 
each pupil being given an opportunity to trim some portion of 
a tne , but no twig was allowed to be pruned until it was per 
fectly clear that that particular twig required pruning, and, in 
dead, to be pruned in a particular place which the pupil himself 
flm determined upon when it comes time for budding each 
pupil buds trees In the nursery The fid I pruning is always done 
by the children, and small fruits, vines and shrubs put in order 
for the winter by wrapping some with straw, laying others on 
the earth and covering, and the like 
Tbe garden Is intensify firmed and made a source of revenue 
The same soil is utilised for two or three crops during tbe grow 
ing sea s o n and the produce sold. This gives the pupils an 
opportunity to team what crops best form a succession with 
eatih other during the action, and also gives them practice in a 
limited way in preparing and putting up fruits, flowers, and 
vegetables for thetttifcet. 

The principal Is hottatouted to walk through tbe garden each 
morning before school Should he discover a harmful Insect or 
disease, a specimen Is Immediately taken to the schoolroom and 
the nature and work of the I furious agent shown to the pupils 
and discussed TM# enemy to especially hunted for daring the 


following work hour, and tbe children are asked to search the 
gardens at home for similar insects or diseases. Thus by difly 
association with the garden, dally watching for evei y new 
development and dally discussions and explanations, aU tbs 
phanomena of the garden are encountered and brought to tbe 
attention of the pupils before the year's cycle to at an end. 

Occasionally the Dees are made the subject of a special lesaptf 
in apiculture One morning a hive swarmed and flew by the 
school window, alighting on a small tree. The school was 
taken to observe this phenomena. The queen was found 
among the mass of clustering beta and was placed in the bWe, 4 
the workers were gathered and placed with her, and a new 
colony was formed Work in the apiary Is incidental, but no* 
opportunity is lost to make available anything of an especially < 
instructive nature concerned therewith, and in the nature pork 
the history of ben u considered. 

So likewise flowering plants in tbe school windows are lad 
dentally made a means of instruction. The principal's room 
contains three windows. These are filled with potted plants. 
The children (boys) are allowed to tend these flowers, to water 
them, guard them from insects, remove dead leaves and 
blossoms, and are permitted to have all the cuttings from the 
plants, either to take home for themselves or to plant in tbe 
school garden 

Very few of the schools In the Rhine province have such a 
practical course of agricultural instruction, tbe tendency being 
to confine the work to the schoolroom. Thu is the usual case 
in British schools, and only in a few districts Is the school garden 
used as a means to Interest pumls in nature and instruct them In 
some of #ie principles of husbandry 
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UNIVERSITY AND EDUCA TJONAL 
INTELLIGENCE 

Cambrickik. —Tbe Smith’s Prises are awarded to Mr J F 
Cameron, of Caius College, for an essay 11 On molecules con 
side red as electric oscillators," and to Mr K W H T Hudson, 
of St John's College, for an essay on " Ordinary differential 
equations of the second order and their singular solutions," 
Tne names are In alphabetical order Mr Hudson was Senior 
Wrangler, and Mr Cameron bracketed Second Wrangler in tbe 
Mathematical Tnpoa of 1898, and they were placed alone In 
the first division of the First Class in Part II 1899. 

Mr I H Jeans, of Trinity College, has been elected to the 
Isaac Newton Studentship in astronomy and physical optics. 
Mr Jeans wan bracketed second Wrangler in 1098 

The Council of the Senate report that the Benefaction Fund 
initiated by the Cambridge University Association now amounts 
to 55 * 43 ^ They suggest that of this sum 35,280/, should be 
appropriated to buildings for the departments of Botany, Law 
and Medicine, in addition to 8070/ specifically assigned to Law 
and Medidne by tbe donors. 

Dr J N Lingley u to be appointed deputy professor of 
Phyiiology for Sir Michael Foster, M P , until Michaelmas 
1901, at a stipend of 300/ a year 

Mr F G Hopkins, Uofvemty lecturer In Chemical Physi¬ 
ology, was admitted to the degree of M A honoris causa on 
March 1 

The Council of Bedford College will in June next award an 
additional setenoe scholarship, the 44 Henry Tate Scholarship," 
of the value of 30 4 per annum for three yean. This scholarship 
was endowed by tbe Uue Sir Henry Tate, and is to be for the 
first time awarded In science 

In answer to a question asked hy Sir Michael Faster in tbe 
House of Commons on Thursday last, Sir J Gout said tbe 
Government is folly ahve to the importance 01 scientific teaching 
in secondary schools, and will take care that nothing to dour in 
the organisation of the Board of Education to impede nteffideney 
and progress. 

The policy of the Michigan State Agricultural College, a 
report upon which to included in the Report of the Michigan 
Board of Agricabure just received, to to educate youths and 
young women for tbe farm, and to give theta socfa koowledge 
and inspiration aloitt the various Unas of agricultural work as 
will induce them to follow this calling after leaving the College. 
When the College wa* opened forty yean ago, many student*. 
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themselves by work upon the Collage farm 
_j summer, end during the long winter vacation they taught 
dkidot schools, thereby earning enough to pay their expenses 
at College Bat conditions in Michigan have very much changed 
fin e* that time, and the long vacation is not now in winter, u 
was formerly the case, but In summer. Students, who have not 
learned the ordinary operations of farm work lieforv entering 
the College, have to spend one loog vacation on the College 
fopp. As the College farm and park oover an area of 676 acres, 
'there U plenty of opportunity to stndy practical agriculture 
<Tbe report of the Experimental Station provides the students 
and the farmers of the State with much useful information 
The influence which the Station exerts upon the agriculture of 
the State may be estimated from the fact tW more than 24,000 
copies of the bulletins are distributed. These bulletins, which 
deal with such subjects as 41 Sugar Beets in Michigan,” 44 Ex 
pariments in Corn Halving,” 44 Commercial Fertilisers,” 44 Bac 
teria and the Dairy," 4 Feeding Dairy Cows," " Injurious 
Insects,” and 44 Tuberculosis in Cattle,'' are in no wise com 
piktioos, but records of results of original investigations \ their 
value as a factor in the development of the agriculture of the 
Slate must be very important 


SCIENTIFIC SERIALS 

Aman Journal of Mathematics* vol xxli No i, 
January —Appareil k Iiquide pour Immigration graphlque de 
certains types d'tauations diffttienlielles, by M Petrov itch, is a 
continuation of the article, 44 Sur 1‘lntignition hydrmuliquo dei 
equations difftremielles," by the same author (vol xx. No 4) 
The article describes an appiralus, exceedingly easy to con 
struct, which gives a means of solving certain equations, 
44 int£grables analyuquement, malt i] est commode pour let 
applications d’avoir une methode rapide et tflre pour la con¬ 
struction m^camque de leurs courbes Intlgralet —The next 
paper, proof that there is no simple group whose order lies 
between 1092 and 2001, by G H Lang and G A Miller, con 
unues the search begun by Holder, and carried on by F N 
Cole and Burnside —T F Holgate contnbutei a note additional 
to a former piper on certain ruled surfaces of the fourth order 
The surface for which the nodal hnes are real and distinct, 
F, 4 , and that for which the nodal lines are coincident, F a 4 , were 
previously discussed, but no mention was made of the surface 
for which the nodal lines are Imaginary, though the existence of 
such a surface must have been m mind at the time From the 
geometrical standpoint a study of the separate surfaces is of 
considerable interest—H F Sucker's non Euclidian properties 
of plane cables is an interesting discussion on the knes of 
Clifford and btory —Dr E. O Lovett gives two notes (1) on 
the differential Invariants of Goursat and Palnlevi, and (2) a 
supplementary note on projective invariants (see the April 
No. of the last volume) —Certain sub-groups of the Betti- 


Mathleu group is a slight addition to a 
E Dickson [Annals of Mat hematics, 

No. (1899) of the American Journal) _ 

gives a brief note on the excess of the number of combinations 
in a set which have to even number of Inversions over those 
which have an odd number —On Lie's theory of continuous 
groups, by E. W Rettger, following up Study’s and Taber's 
work, investigates the two- and three parameter sub-groups of 
the general projective group in two variables, and of the general 
homogeneous linear gioups in three variables, enumerated by 
Lie on pp. 288, 519 of his ConltmurtUhe Gruppen, and hk aim 
k to show that singular transformations occur among the trans¬ 
formations of many of these sub-groups.—V Snyder writes on 
Hnes of curvature on annular purfeccs having two spherical 
directrices. Several interesting geometrical results are given 
Sjtmonis Monthly Meteorological Magamne, February — 
C Hm aioidgkal records for the British Empire for 1898. Of the 
eighteen representative stations from wnich observations are 
regularly received, the highest shade temperature was recorded 
at Adelaide, 113* 3 on January u, and the lowest at Winnipeg, 
- 34**8 on December 31, with the greatest range In the year, 
ieJr*t, the least being at Grenada, 19**8. The driest station 


i by Dr L. 
1897 , cf also the July 
) -Dr W, IL Metxger 


was Adelaide 


«■ awbw, wan faumkHiy 59, and the dampest place, 
Colombo (Ceylon) fed Trinidad, mean huqridiiylkx Adelaide 
also Registered the highest temperature in the sun, 173* 7 The 

C test rainfall o ccur re d at Col om bo, 103 1 inches, and the 
115*6 Inches, at Melbourne. The most cloudy place was 
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London, the average amount being 6 4. The table shows a 
remarkable similarity to that for 1897 , there are only three 
changes in the summary of extreme values. Malta, in 1898, 
had a nun fell (29 2 inches) nearly ten Inches above the average 
of 15 years, arid probably the greatest on record 


SOCIETIES AND ACADEMIES . 

Londo* 

Physical Society —Special meeting held by invitation of 
Prof Callendar in the Physical Laboratory of University Col¬ 
lege, March 2.—Prof G Carey Foster, F R.S , Vice President, 
in the chair —Dr F G* Don nan read a paper on the relative 
rates of effusion of argon, helium, and other gases. The intro¬ 
duction to this paper contains a short account of the work which 
lias been done on the effusion of gases. This is followed by a 
theoretical investigation of the subject, upon the assumption 
that the ideal gas laws are obeyed, and that the back preaura 
never rises above a certain fraction of the internal pressure 
This gives rise to formula which are different from the square 
root of the density law of Graham The formula derived from 
Hugoniot and Reynold's work gUes the ratio of the times of 
effusion of two gases whose specific heat ratios are l 408 and 
1*67, equal to 1 06 times the square root of the ratio of the 
densities The constant derived from Parenty’s work is t 084. 
The theory therefore indicates that argon should effuse faster 
than would be calculated from Graham’s law The gases used 
were oxjgen, hydrogen, nitrogen, carbon mon oxide, carbon di¬ 
oxide, cyanogen, argon and helium, and they effused through* 
small hides pierced In platinum foil When the holes are large 
compared with molecular dimensions the phenomenon is one of 
efflux on a small scale In the actual experiments this was the 
care, although the holes were sufficiently small to cause 
appreciable viscosity effects. By employing two or more 
observations in conjunction with the relative viscosities of the 
gates used, an apparatus constant was determined which allowed* 
these effects to be eliminated The observations showed that 
argon effused 3} per cent faster than as calculated from the 
densities alone. This agrees qualitatively with theory, 
and affords a confirmation of the high specific heat 
ratio of argon Hydrogen, oxygen and carbon-mon oxide 

effuse in the manner predicted by the theory for gases having 
the same, or nearly the same, specific heat ratios Carbon dt 
oxide when compared with oxygen appears to effuse 1 per cent 
faster than as calculated from the dentities. This result w not 
In accordance with the adiabatic theory of the efflux of ideaL 

K The results for helium are not uniform, but show lhal 
haviour is unlike that of argon, a result not foreseen by 
the theory If account be taken of the deviation of ordinary 
gases from the ideal laws, it is possible to obtain an expression, 
for the efflux which contains a correction term involving the 
constant K of the Joule-Thomson effect The sign of this cor¬ 
rection term shows that a real gas will effuse more rapidly or 
more slowly than an ideal gas of equal density and specific 
heat ratio, according as K is positive or negative The sugges 
tmn is made that possibly the anomalous results obtained with, 
carbon dioxide ana helium may be thus explained The devia¬ 
tions of the observed results from the results calculated for an 
ideal gas are. in the case of carbon dioxide, in qualitative 
agreement with the theory proposed In the case of helium, 
they would be so If that gas possesses a negative K —Lord 
Rayleigh congratulated the author, and pointed out that in the 
case of very small apertures the ni laws might not be obeyed 
The ratio of the dimensions of the aperture to the length of the 
mean free path determined this, and not the ratio of aperture to 
molecular dimensions.—Prof Kamsav and Prof Everett ex¬ 
pressed their interest in the work.—Dr Don nan thanked Lord 
Rayleigh for hk correction, and stated that the apertures used 
were about iV ram. in dkmetcr —Mr ECO Baly 
read a paper on the distillation of liquid air ana 
the composition of the gaseous and liquid phases. 
From the experiments described in this paper, the 
author has drawn curves showing the relation between the 
competition of the gas evolved by boiling ho old air and uk 
temperature, and between the composition of the liquid and me 
temperature, both at constant (atmospheric) pressure These 
curves enable the temperature of boiling liquid air to be at once 
accurately determined by means of an analysh either of the 
liquid or of the gas evolved. The measurements of temperature 
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were made with a Callendar compensated constant pressure 
hydrogen thermometer The correction for the contraction of 
the glue bolh «u determined by meuering directly the Linear 
expansion of gUsa between - 190* C and ao* C Thu was 
found to be *0000073, Regnault's measurement between o* and 
10* being *0000085 The values for the boiling points of oxygen 
and nitrogen agree fiurty well with those given by Oloewski and 
Estrdcher Soiling nitrogen hu a great tendency to super¬ 
heat Thu can be obviated by passing a rapid current through 
the boiling liquid, or by dropping In pieces of copper There 
does not appear to be any connection between the ratio of the 
vapour pressures and the composition ot the gaseous phase in 
the distulatioa of oxygen and nitrogen at constant pressure. It 
is proponed to Investigate the distillation at constant temperature 
Profc Ramsay drew attention to the uses of liquid air for 
carrying on researches at low temperatures. It u non explosive, 
easy to work with, and is easily kept either by means of a 
vacuum Jacket or by surrounding it with cotton wool Prof 
Ca lendar referred to the question of superheating, and stated 
that the constant prereure thermometer was more accurate than 
the constant volume one for measuring low temperatures.—A 
paper on the reversibility of galvanic cells, by Mr. T S. Moore, 
was read by Dr Lehfeldt, In these experiments the revertl 
bQity of cells, such as the Darnell and the Clark, which are 
assumed to be reversible, was tested by alk)wing the cell to send 
a current, and by sending a current through the cell. The 
E M F's of the cells were determined by means erf a Crompton 
potentiometer, and from the E.M F f s on open and closed cir¬ 
cuits the internal resistances of the cells were calculated Prof 
9 P, Thompson asked if experiments had been made upon 
Leclanchd ceils where the products of the action escape. Dr 
Lehfeldt said that experiments were not made upon these cells 
because they were known not to be reversible —A paper on the 
damping of galvanometer needles, by Mr M Solomon, was 
postponed until the next meeting 
Zoological Society, February aa—Dr Henry Wood 
ward, F R.S.,Vice-President, in the chair —Mr Oldfield Thomas 
exhibited a specimen of a kangaroo from Northern Australia 
allied to Man opus tugenn, but distinguished by its pale colour and 
long soft for. It was proposed to name the species M fesjfSrrrfi, 
after the Society's President, who had given the sped men to the 
British Museum —Mr. Thomas also exhibited a kangaroo from 
Western Australia, apparently referable to Macropus robustus, 
but separable sub-specifically by its nearly uniform rufous fawn 
colour It was named Macrobus robuttus torvmus —Mr R 
Lydekker exhibited, on Iwhalf of Mr Rowknd Ward, the 
hurtis and skins of a male and female, in the winter coat, of the 
sheep which, on the evidence of spedmens in the summer dress, 
he had recently named Ovis satrtnHs —Mr Lydekker also ex 
hlbked, on behalf of Mr Rowland Ward, the skull, horns, and 
skin of a r em arkable ibex obtained in the Altai, which he was 
inclined to refer provisionally to Capra sibirua mmmrgnti — 
Mr C W Andrews gave a brief account of the land fauna and 
the general physical features of Christmas Island, accompanied 
by some lantern illustrations. He then read a piper on the 
marine fauna of that Island, and pointed out that, the conditions 
being unfavourable, no systematic attempt to collect marine 
animals had been made, but that, nevertheless, a certain number 
of specimens had been obtained, which were enumerated and 
described hi this paper by various specialists. Mr £ A, Smith 
had determined twenty seven spectre of Molluscs, all common 
I ndo* Pacific forms. Of the corals Mr. H M Bernard had des¬ 


cribed abdut twenty two species, referable to fifteen genera, two 
of theta, vis. Gouiastraoa auruularis and Momitporo tpomgilh % 
being new The sponges had been determined by Mr R. Kirk 
p a trick , and were referred to thirty-one species and twenty-four 
ge ner a, of which six new species wnd two new varieties were 
described. From sand dredged from a depth of eleven fathoms 
Me. F C. Chapman had determined twenty-four species of 
Foraminifera.*—Mr. R. Lydekker communicated a paper by Dr 
Eioar Lonnberg, of Uptala, containing the retuhr'of the die 
section <A the son parts of several specimens of the musk-ox 
(Qvibft mo a Alter), obtmfied in Greenland during the recent 
Swedish Expedition under the direction of Prof. Naioret The 
result of his observations was to indicate that this animal could 
not be regarded at a member of the Caprine grow, white it was 
equally widely separated from the Bovmis In the absence of a 
knowledge of the soft pans of the Takin (Budorcas), the author 
was unable to accept the suggested affinity of the musk-ox with 
Sat animaL Consequently jforthe present at feast,U might be 
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regarded as representing a subfkmlty by Itself,—Mr. F. fL But 
dud read a paper on the anatomy of aa earthworm. Aw* 
kmmia rarifei, a specimen of whlra ha had lately had sent to 
hhn from Ashanti. This species had been darenbed by Dr. 
Benham in 1895, chiefly from external characters, no detailed 
account of its internal structure having been given —A paper 
was read by Mr * Oldfield Thomas on the mammals obtained 
by Mr H. T Mackinder daring his recent expedi t ion to Mount 
Kenya, Brink East Africa. Fourteen specks from the mountain 
were enumerated, besides five others specimens of whkflt had 
been obtained at NiarobL Three species of DnwfA wm/i ) 
were described: one (P jacks* wfl from the Eldooa Ravine, Hire 
P abyssMca, but with coarser for and more prominent dorsal 
spot 1 a second (P macktmdtri) from the alpine sone high np 
on Mount Kenya, like P jatksoni % but Larger and with much 
longer for ; and a third {P cnrmsJkaji) from the forests at the 
foot of Mount Kenya, allied to P t refitfs, but more rufous and 
with a whitish doraal spot. 

Linnean Society, February it—Mr C B. Clarice, F R.S , 
Vice-President, in the chair —Mr R. Morton Middleton, 
exhibited a series of specimens of AspUuium Bradl$yi % 
Eaton, one of the rarer rock ferns from Tennearee, to show its 
extreme variability The simplest fronds exhibited were found In 
a damp, cold, perpendicular rift, which no sunshine oould enter, 
at an elevation of about 1700 feet, these fronds had the simple 
pinnate structure, with green rhachis and rounded, toothed 
pinna- of A viHdo % Hudson, but were more coriaceous than in 
that species. Dr. Gattinger, author of the “ Tennessee Flora," 
was satisfied that the plant was A vtrtde, and General Kirby 
Smith, who had had ample opportunity of studying A Bradhyi 
op the- eastern slopes of the Cumberland Plateau, remarked that 
A vifidt and A Bradltyi were so much alike that they might 
be varieties. Hie other plants exhibited, however, showed a 
gradual tendency to become more and more compound, cuhaln- 
atihg In a luxuriant specimen with pinnatifid fronds 10 (Aches 
long, the green rhachis becoming purple and shining In all the 
plants exposed to the sun's rayi.—Mr J C Shenstone exhibited 
x collection of 700 photographs of British flowering plants, to 
show what could be accomplished by means of the camera In the 
direction of botanical illustration He contended that photo¬ 
graphy was the only means by which the lines and m ass es of 
oar flowering plants, as truly characteristic as the less subtle 
characters by means of which botanists group and arrange plants 
Into orders, genera and species, could be readily reproduced. 
He explained the various technical processes and apparatus 
necessary for successful plant photography, and alluded to the 
difficulties Inseparable from the photography of plants in their 
nstursl habits, ftc. His remarks were illustrated by means of 
lantern slides.—The Zoological Secretary gave an aeooant of a 
paper b> Dr R F ScharA Keeper of the Natural History Col¬ 
lections In the Science nod Art Museum, Dublin, describing a 
Land Pfenarian discovered by the author in the Pyrenees during 
the autumn of 1899, which be had named RkrnckoAumus 
Nowcsi. The paper contains a description of the wading facts 
of structure of the worm, which is a colossal representative of 
the genus to which It belongs, since it messures ijd mlllim. m 
length—/1. twice that or the largest species of the mans hitherto 
known. It was found at Esux Chaudes, 2000 feet above Sca¬ 
le ve l, coiled round the (hell of a ffoltx utmoralis, which it lud 
overcome and was abtat to devour —Mr J B. Cxrrmbert ex¬ 
hibited specimens and lantern slides to illustrate the growth of 
the vegetable canker Nutria dUtsnma on the Cocoa-plant, and 
gave ao account of certain experiments which he had made to 
destroy It without injury to the tree which it attacked. 

Cammidob 

Philosophical Society, February 5.-*Mr. Lartaor, 
President, in the chair—Ionisation of gases in an etoctrfo 
field. Prof. J. J Thomson. The view put forward In this 
paper is that the ionisation of a gas in an electric field b brought 
about by the presence of ions already k the field There fins 
move under the electnc force and acquire energy which can be 
spent In Ionising the gas It Is shown that this- view wohid 
explain why an elect nc field of definite strength la required to 
produce discharge# why a thin layer of gas la eforfftohjly 
wronger than a thick om, why the Me strength dtmfchk#* 
with the pcerenre of the gu until a critical pressure is rea ch f it 
when the strength is a minimum, as wcU as toany fmeaepvfc* 
connected with the discharge through jpW at fow^pttredfcpi 
On differential equations with two mdtpeadeftt vufybttffe Dc* 
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A. Ci Dkon. The results tschd* those of Hamburger's pipe* 
(CnUft voL xdii), but ore somewhat wider in 

apptiatko and point to 1 further generalisation —On the cal 
owkA of the double Integral expressing normal correlation, 
Yf F. gbeppird. When the measures of two organa vary about 
their mean value according to the normal law, and the 
statistical correlation of the two seta of variation* u alio 
normal, the frequency of joint variation within any selected 
limits is expressed by the integral considered in the paper 
—On the Mmlhcdrism and twinning of crystals of Dolo¬ 
mite from the Blnoenthal, R. H. Solly* Mr Solly ex¬ 
hibited a number of crystal* with diagram* and models to 
explain the hemlhedmm and twinning Some new forms 
were notified.-—Apparatus for measuring the extension of 
wlra^ G, F C* Soule Two wires A % ft are hung side by 
side from the same support, the apparatus is designed to 
measure the extension of B relative to 4 , which Is treated as 
a Stamford. To the l ow er ends of A and B are attached the 
upper ends of two bras* frames C t D t and from the lower ends 
of these frames there hang respectively a constant weight and a 
scale pan. The two frames are kept parallel by a pair of links 
so arranged that the frames are capable of small relative 
vertical displacement*. To the frame C la pivoted one end of a 
spirit level, of which the other end rests upon the end of a 
•crew working in a nut fixed to D When a load is placed in 
the pan hanging from D , the wire B is stretched and the bubble 
of the level Is displaced To bring the bubble buck to its xero 
position the screw must be advanced through a distance which 
n exactly equal to the extension of the wire B In this manner 
an extension of 1/1000 millimetre can be detected With 
copper wire it is possible to detect hyiterens when the 
maximum extension Is only 1/100 per cent of the total length. 
—Magnetic disturbances in the Isle of Skye, Alfred Harker 
It has long; been known to climbers that m the Cuillln Hills 
the compass often becomes useless as a guide. On examination 
it is found that the most violent disturbances are localised at 
the summits and salient points on the ridges, and are due to 
intense permanent magnetlmtion with a curiously irregular dis¬ 
tribution in the mass of the rock This Is ascribed to atroo 
spheric electricity It u found not only In the Cuillms, but 
equally on the moorland hills which make up all the north 
western half of Skye \ the gabbro of the former tract and the 
basalt of the latter are both rocks rich in iron It is next shown 
that areas sometimes hundreds of yards in extent exhibit 
disturbances of a lower order, but still easily verified with a 
pocket-compass. Such an area includes one or more centres 
of violent focal disturbance, and there appear to be evident 
relations between the two orders of phenomena. Finally, it is 
suggested that much smaller and more widespread disturbances, 
suen as those revealed by Rucker and Thorpe’s magnetic 
survey, may also be referable to permanent magnetisation of the 
rocks. The alternative hypothesis of induction seems in 
adequate in view of the known geological constitution of the 
district. 

Paris. 

Academy of Science a. February 26.—M van Ttegbem 
in the chair —On the law of diurnal rototton of the optical field 
fornuhed fay the siderostat and heliostAt, by M A. Cornu It 
fo shown that the rotation of the field has the ame period as the 
diurnal movement, and Is oondnuous and always In the same 
sense. The field of vision of the slderoetat remains absolutely 
stationary when the polar distance of the star under examination 
1s equal to the supplement of the polar distance of the reflected 
direction, the field of the hellostat, when it ean.be used, turns 
wjth an angular velocity which is always greater than that of 
the dafiy movement—On the compomtion of hydrofluoric acid 
by volume, fay M. Henri Moissan. Preliminary attempts were 
made to make fluorine act directly toon a known volume of 
hydrogen, but as the reaction proved to be too vigorous, the 
fluorine was paired into water nod the liberated oxygon, after 
being freed from ovme by heating, measured. The fluorine 
and hydrogen were found to be evolved on dectioMs in ex 
actiy equal vohunea—Study of the serotherapy of anthrax, 
by M* S. Arioing. Experiments c ar ried out with the serum 
■nan sheep show that nnfore the sersun la Injected immediately 
mat infection with anthrax, no curative effects are produced, 
thus rendering tire rerun of little practical value. Great differ- 


art|» mere petfood in the effects when the injection ef the 
was made at different places, one cubic centimetre In the veine 


laving the same egrets as ten times this amount injected into 
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the conjunctive tissue.—The new observatory of Tananarive, by 
M R. ft Collin —The Perpetual Secretary announced to the 
Academy the loss it had untamed by the death of M, Eng. 
Beltrami, Correspondent for the Section of Mechanics.— 
Observations of the Glxcoblnl comet (January 31, 1900), made 
at the Observatory of Paris with the 30 j cm equatorial* by M 
G Bigourdan —Observation* of the Gucobim comet (19OQ, a) 
made at the Observatory of Besancon, by M P Chdhfdata 
—On the application of nomography to the prediction 
of occultations 0/ stars by the moon, by M Maurice 
d’Ocagne —On the method of Neumann ana the problem 
of Dirichlet, by M A Korn.—On the fundamental 
kinematic equations of varieties in space of » dimensions, by 
M N J Hatkldakix.—On the movement of light waves ana 
the formulae of Fourier, by M Gouy A discussion of some 
recent papers of M Corrallo upon the same subject.—The 
interpretation of the tbermomagnetfc effect in the theory of 
Voigt, by M. G Moureau —Remark on a recent note or M 
Tb Tomasfoa on the metallic crystallisation by electrical trans¬ 
port of certain metals m distilled water, by M D TommasL 
A reclamation of priority —The association of molecules in 
liquid bodies, by M Daniel Berthe lot The author applies 
his modified Van der Waal's formula, in which the co-volume 
is regarded as a function of the temperature, to determine the 
coefficient of association of liquids at the critical point For 
methyl, ethyl and propyl alcohols this coefficient is clearly greater 
than unity, a fact which has been previously pointed out by Dr 
S Young —Oxidation by means of ferrlcyanldes. Oxidation of 
camphor, by M A. fttara The action of potassium ferricyarude 
in alkaline solution it regarded by the author not as an addition 
of oxygen, but a simple loss of hydrogen Camphoric add is 
readily produced from camphor by this reagent —On the an 
hydrous dimercurammomun iodide in its amorphous and ciys 
talline forms, by M. Maurice hrancois.—On the estimation of 
ammonia and of nitrogen, by MM A. Vilhers and E. Dumesnil 
The ammonia is distilled into an excess of hydrochloric acid, 
evaporated to dryness, heated for twenty hours at 105*, and 
weighed as ammonium chloride It was found that even if the 
period of final drying was prolonged to seventy two hours, no 
loss of weight occurred —On the chemical eamlibnum of a system 
in which four gases are present, by M H Felabon. The formula, 
developed were tested experimentally by a study of the interaction 
of mercury scfonlde and hydrogen at a temperature of $40* C 
The influence of pressure upon the constant obtained, which In 
this case was considerable, was also studied —On the contamm 
a ted waters of the wells of Guilloti&re and Brotleaux at Lyons, 
by M H. Cause. From the water from these sources, which 
has caused typhoid fever, cystine was isolated —Elimination of 
sodium cacodjlate by the urine after absorption through the 
stomach, by MM H Imbert and E BadeL— A new colour 
reaction of tvrorine, by M G Denials. Tyrosine treated 
with aldehyde m a solution strongly acidified with sul 
phone acid, yields a condensation derivative possessing 
a fine rose carmine colour, with a characteristic absorption 
spectrum —On the rotatory power of active valeric acid, by M 
Fh A Guyeand Miss E. Aston.—On the plurality of species in 
the cultivated red current, by M Ed do Janctewski —On the 
parasitism of PAema rmfformis, by MM L. Ravax and 
A Bonnet The authors conclude that the spores of P rtnt 
formU cannot be the primary cause of the vine disease in the 
Caucasus.—Examination of the fossils collected In China by 
the Leclfcre mission, by M. II Douvillf —On the Oligocene of 
the region between Issoire and Bnoode, by M J Gfarond —The 
denudadofa of the whole of the Lorraine plateau, and on some of 
iuooosequenees,byM Blekher—On the comparative delivery of 
the two kidneys, by MM E, Bardier and H Frenkel*—Action of 
high tension currents of high frequency upon chronic pulmonary 
tuberculosis, by M. E. Downer Considerable Improvement 
followed the application of there carreats to tuberculous sub¬ 
jects, the nocturnal sweats being reduced after the fifth or sixth 
application, and disappearing completely after the fifteenth. 
The feverish symptoms are reduced In about the same tune, the 
appetite commending to improve after the fifteenth application 
The expectoration became fore abundant, and in the few esses 
that were systematically ettntined the number of bacteria 
dMnfobed. OeearionaAy, however, the Bombers would In¬ 
crease Main. Sufficient time has not yet elapsed to be able to 
mmk 0 the p erma n en cy of the improvements noted.— 1 The treat¬ 
ment of tuberculous refection by muscular p las m a, or aqao- 
therepy, by MM J, Hfricourt and Charles Rfehet Curves are 
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ghen showing the relative effects of cooked ud uncooked meet 
•* a diet for the tuberculous, the active part of the meat 
counting of the parts soluble m water 

AMbTERDAM 

Royal Academy of 8cieacea, January 27 —Prof H 0 
van de Sande Bskhuyxen in the chair —Prof J C Kapteyn 
ekplained a new method of determining the direction of the 
sun s motion in space, and criticised the methods of Arge 
lander, Airy and ICobold — Prof Van der Waals made a com 
munication concerning the cooling down of a gas current on the 
pressure being suddenly lowered —Prof Franchimont pre 
vented to the Library of the Academy the dissertation of Dr 
P J Montagne, entitled 11 The action of strong mtnc acid upon 
the three isomenc chloro benzoic acids and some of their 
derivatives, and orally elucidated the contents of this work — 
The following papers were presented for publication in the 
Procudines —(a) By Prof Van der Waals, first, on behalf 
of Mr Hamburger, a paper, entitled 44 Lipolytic ferment 
in human ascilic fluid Secondly, a paper by Mr H 
llulsbof, entitled 41 The direct deduction of the value of 
the molecular constant 9 considered as tension in the 
•surfoce ’ (/) By Prof Kamerlingh Onnes, a paper, entitled 

* Methods and apparatus employed in the Cryogene Labor 
atory (II ) Mercury pump for compressing pure and expensive 
nws at high pressure 1 (r) By Mr E Y van de Sande 
Bakhuyaen, on behalf of Mr C Sanders, a paner on the de 
termination of the geographical latitude of Ambnz and of 
■San Salvador in Portuguese We*t Africa (/) By Prof 
Bakhuu Kooztloom , first, on behalf of Dr Ernst Cohen, a 
paper entitled The supposed identity of red and yellow 
mercury monoxide (II ), ana secondly, on behalf of Dr A bunts 

* P*p® r on 4 Determination of the aecrea'cs of the tension of 
solution vapours by means of determining the rises of the 
boding point {*) By Prof Jan deVries, a paper entitled 1 On 
twisted (Julntics of deficiency one —A treatise by Prof 
Schoutc entitled 4 Lea hyperquadnques dans 1 (.space a quatre 
dimension] (rtude de geomltrie mumenUivi) ’ was presented 
(or publication in the Academy s Transactions 

DIARY OP SOCIETIES. 

w THURSDAY March 8 

Rival Society it 4 jo — Hakanan Lecture Iha Spaufc H*at of 
Mjataln and lha Relation of KjmuAc Heat to Atom t Weight Prof 
W A Tilde F R S 
Rotal Imstitdtioh at 3 

MtTuaatATtCAL Society at I —On the l) H of tie Ct rva of Error as 
an Aaxiliary Curve in Sututic* with Tables W F Sheppard 
Problem* relating to tb« Impact of Waves on a Spherical OtutacU 11 
an SUtttc Medium Prof I amb F R S 
NHTITUTION o» K cctbical Engineers at! —On the Applications 
of Klactncityin Medtcpl and SnrgicaJ Practice Dr H Lewu Jonu 
Camera Clit* at 8 —Steam Turbina* Land aod Marine A A Campbell 
Sviaton 

FRIDAY March 9 

Rovai iNhUTiTioH at 0 —Bactana aod Sewage Prof Frank Clowe* 
Royal Astronomical Society at B — Photographic Obwrvatiotu ol 
Hmjl • Van ible Nebula in Taurni.mad* with the Crowley Reflector of 
tba Lick Observatory Prof J E Keeler —I' pbeoeru for PhyiacaJ Ob 
vanratioM of tbe Moon for the becood Half of 1900 A C D Crommelm 
—On a Simple Method of Comparing th* Bonn Dorchmueterunr with 
Photographic Plalw Prof H H Turner F R S — 1 he Max uumDura 
inn powiM* for a Total SoWr Kctipw C T WhicmeU —Note on a 
Poeefl le Occulta]ion of A Gemuiorum on 2900 May *7 *8 W W 
Bryant 

Institution up Civil Engineer* at 8 —The Dtunbutum of Strew in 
tbe Wall* of a Thick Cyh wler John Duncan W A Wait* and G J 
Day 

Physical Society at 3 —On the Damping of Galvanometer Needle* 
M Solomon —On tbe Di*tr button f a Or* Id an Fleetrtc k leld G W 
Walker — Fxbibmoo of a Surface Tension Lecture Experiment C tt 
S Philhp* 

Malacolooical Society at B —Further Notes on HehcoM l*nd 
*heUi from Japan the Loo Choo and Honin Island* with Description of 
New Species G K Gods -Note on the Genera Cmil&emrm* and 
kYncawy 1 B A Smith —Tbe Ocnu* MyUlut and its South American 
Specie* H voo Jbenng 

MONDAY March 11 

Society if Arts at S —The Photography of Colour E Sanger 
Shepherd _ 

• TUESDAY March 13 

Royal Institution at g.— Stvwctnre and Clanificauoa of Fishes Prof 
B Ray I mikes ter. FAS 

ANTjUtqroLooiCAL Institute at 8 y> -Stone Circles of Scotland A 
bUgi* —Exhibit of Photographs of Megalithio Buddings in Malta 
anABbso J L Myna 

iHhVfTuTioit OR Civil Emunma at 8 -A Short Hatary of the En 
gweenng Works of the Sue* Canal Sir Chute* Hartley KCMO 


Royal Photographic Society, at 8 —The Itlamlnslton of Developliig 
Rooms B Howard Farmer 

THURSDAY Maku m 

Royal Socnmr at 430 —FrwMH Pm fi i r * ; Total IcUpee of the Son 
January0 1898 Obaarrattootat Vimadrug SirN Lockyer ICC B 
FRS, CaptainCblAolm Batten R S and Prof Padler F R 8 —A 
Comparative Cnraullographtcal Study of the Double ftel—taa of the 
Series RaUfStf 4 V 6HeO Part ifinltt in which II U Elbe A ■ 
Tattoo FkS —The Theory of the Doable Gamma Function K W 
Barns* 

Rovai Inhtitotiom at 3—Recent Exeavadoos la Greece Dr C 
Wialdstein 

Li m hear Society at 8 —Report on the BoUmral Rente* of aa Bapedi 
tion to Mount ttomma in British Guana undartakan by F V 


McConnell and J J Quelcfa W Boiling Hanulay, F R S rm others 
—Rryoaoa from F rani Joeef Land collected by tbe Jackson Hanasworth 
Expedition 1896 -9 7 A W Waters 

Chemical Sociptv at 8—The Vapour Densities of Dried Mercury and 
Mercuroo* Chloride If Bren ton Baker —(1) Tbe Preparation of Pure 
Hydrobtomic Ac d (s) A »New Sulphide of Arsenic Dr A Scott 
F K b —The Action of Iodine on Alkalis R L Taylor —The Inter 
action between Sulphites and Nitnre* 1 >r Edward Diver* F R S 
uid Dr Taaocmau Han —New Polysaccharide* Mao no 
and I mvulo mannan Julian L Baker and ihomas H Pope 

FRIDA Y March 16 

Rovai Institution at 9 — Pictorial Historical Records Sir Benjamin 
Stone 

V IMDBUIOLOGICAI Societv at 8 jo — Measles it* Dtatnbutton and 
C ntrol |pf Rob]anon 

SATURDAY March 17 

Royal Institution at 3 — Polarised I ight Lord Ra>leigh 
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SUGARS AND THEIR DERIVATIVES 
Let Sucres et Uurs fnnctpaux Dinvis Par L 
Maquenne, Profosseur au Museum d’Histoire Natur 
elle Pp 11 + 1032 (Pans Georges Carrt and C 
Naud, 1900) 

HERE is no class of carbon compounds of greater 
interest to chemists and biologists than the sugars 
or, in the wider sense, the carbohydrates which form the 
subject of Prof Maquenne’s volume Whether regarded 
from the point of view of the physiologist, who concerns 
himself with the part played by these compounds in the 
vital processes of animals and plants, or whether con 
sideied in their chemical aspect, as furnishing the most 
striking illustrations of the new stereo chemistry of Le 
Bel and Van ’t Hoff, the sugars will always be found 
most fascinating subjects for study and research The 
great impetus to the development of our knowledge of 
these compounds, given by the classical researches of 
Emil Fischer, is one of the most remarkable examples of 
the interdependence of hypothesis and experiment that 
can be furnished by modem science—a point which is 
recognised by the author of the present work in the 
preface — 

u C’est en effet sur les travaux de E Fischer quo les 
considerations d’lsomlne dans l’espace ont trouvd leur 
plus solide appui et la doctrine du carbone asymdtnque 
scs plus sdneuses verifications 
The continuously growing knowledge of the carbo 
hydrates resulting from the labour* of many chemists and 
physiologists, renders it impossible for the non expert 
student to keep pace with the numerous discoveries 
which are being announced m rapid succession in the 
various publications recognised by scientific workers As 
with every branch of science in which the rate of develop 
mcnt is a measure of its vitality, specialisation must be 
recognised as a necessary condition of progress, and all 
workers must be grateful when specialists like Prof 
Maquenne go through the laborious process of taking 
stock of existing knowledge, and of bringing together 
into a coherent form the scattered information which is 
otherwise so difficult to obtain without a large library at 
one s elbow Such monographs form landmarks in the 
history of science, if in a few years this or any similar 
work is found to be behind the actual state of knowledge, 
it is no disparagement to the author, but an indication of 
progress which every worker in science cannot but wel 
come As examples of the way in which the subject is 
growing, it may be mentioned that even while the present 
work has been in the hands of its reviewer, a new 
synthesis of glucose, fructose and mannose has been 
made possible by the discovery by Messrs Fenton and 
Jackson, that glycollic aldehyde gives a mixture of a and 
0 acrose under the influence of alkali, while, still more 
recently, a transition from glucose to d erythrose and 
t erythntol vtd d arabinose and d arabonic acid has been 
effected by Ruff 1 

The name of M Maquenne is familiar w 4his depart 
ment of chemistry, and his qualifications for the task 

1 B+r dtutwck. ck G 4 hU January 1900 vol ft p 3679 
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which he hu undertaken will be generally admitted 
A critical review of such a work as that before us is out 
of the question, we can only indicate its contents and 
describe the author’s mode of treatment In classifica 
tion and logical sequence and general clearness the work 
is up to that high standard which is characteristic of 
French writers on scientific subjects The twenty 
chapters into which the book is divided are classified 
under six parts The first part (two chapters; deals with 
generalities and syntheses , the second part (six chapters) 
with the polyatomic (in our nomenclature polyhydnc) 
alcohols classified according to the number of carbon 
atoms, as tetrites, pentites, hexites, &c the third part 
(four chapters) comprises reducing sugars, again classi 
fied as tnoses, tetroses, &c , the fourth part (two 
chapters) deals with hydrolyaable sugars, such as bioses, 
triosea and polyoses , the fifth part (three chapters) 
with acid derivatives of the sugars and the sixth part 
(three chapters) with miscellaneous compounds, such as 
osones, osamines and saccharines 

As a work of the present class is, in the first place, 
valuable as a book of reference, it may be pointed out 
that there is a fairly ample index alphabetically arranged, 
the very excellent plan of pnnting the number of the 
page containing the mam reference to the compound in 
thick type being systematically adopted The French 
custom of printing the table of contents at the end of 
the volume, instead of at the beginning, appears to us, 
without prejudice (insular or otherwise), to be a bad one 
It will be noticed also that the no nenclature adopted 
for the “sugars” proper leads to the use of the term 
tnose in two distinct senses—viz for compounds like 
glyceraldehyde and dioxyacetone, which contain three 
atoms of carbon, and for sugars like raffinose and 
melizitose, which contain three hexose complexes But 
these are minor points The general arrangement of 
the chapters will be found, on detailed examination, to 
be earned out on a uniform plan, so that the reader 
who is searching for any particular kind of information 
concerning any individual carbohydrate will soon become 
familiar with the authors arrangement, and will know 
where to look for such information We have had oc 
casion frequently to teat the book in this way, and, so 
far as our expenence goes, M Maquenne has never failed 
us Beyond this, of course a reviewer cannot go in 
praise of the work which ha 9 been submitted to his 
judgment 

The arrangement of the subject matter is capable of 
being briefly explained Each part begins with a chapter 
of generalities relating to the whole group comprised 
under the part, and each succeeding chapter treats of 
the individual compounds in the same systematic way, 
viz occurrence and natural history, preparation, synthesis 
when accomplished, chemical constitution and configur 
atton, physical properties, chemical properties such as 
action of heat, oxidation, reduction, action of acids, action 
of bases and salts, action of alcohols (i t etherification), 
phenols, aldehydes and ketones, amines, hydrazines, and 
miscellaneous reagents, fermentability and methods of 
detection and estimation From this synopsis, which 
may be taken as representative for the most complete 
of a widely distributed and well known sugar, such 

X 
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as d glucose, it is evident that the chemist and physicist, 
the physiologist, the analyst and the technologist con¬ 
cerned with fermentation industries are all catered for by 
the author and in such a way that there should be very 
little difficulty in finding out what is known concerning 
any particular sugar or carbohydrate from the special 
point of view from which the reader consults the 
volume 

There are a few other points to which attention may 
be directed The systematising of the nomenclature, so 
as to bring the Utter into harmony with the stereo 
chemical formula, is more complete than has hitherto 
been attempted in any work dealing with this class of 
compounds 1 he numerical system of indicating position 
in the space formula is certainly to be commended We 
give a couple of examples to illustrate the value of the 
method — 

/ Gluco c 

HO H HO HO 

CIlO C C C C CH, OU 

H HO H H 

2 4 ( 

HexanepentoUl J 6 

d Fr CIQ4C 

H HO HO 

01,011 CO C C C C1I 8 OH 

HO H H 

4 S 

HexAnepcntol i * 6 one 2 

Another point which those who have occasion to con 
suit such works will appreciate, is the distribution of the 
references to original papers among the text, instead of 
relegating them to footnotes, or, worse still, to the end 
of the book Some readers may not agree with this 
view, but it has been impossible m writing this notice, to 
avoid comparing M Maquenne s volume with a somewhat 
similar work at present in existence, vu the “ Kurzes 
Handbuch der Kohlenhydrate, by Dr Tollens the first 
volume of which was published in 1888, and the second 
in 1895 In the German work the references consist of 
densely packed and absolutely bewildering series of pages 
at the end of the volume, so that in hunting up a reference 
the reader must turn from the page which he is reading 
ind wade through the serried ranks of numbered 
references till he finds the one he wants, by which time 
he will have, no doubt mislaid the paragraph from which 
he set out In making use of such works as the one 
under consideration, in which the authority for every 
statement is referred to, it is certainly more convenient 
to have the references in brackets immediately under the 
notice of tbe reader If the references are not wanted, 
the reader has only to pass on to the end of the bracket, 
and begin the following sentence 

This comparison of the French and German works 
brings out another point, however, in which Dr Tollens 
will b^ found to have the advantage The complex 
polyoses, such as starch and cellulose, are treated of 
much less completely by the French than by tbe German 
author, so that in thia division £>r Tollens 1 * book will 
take precedence as a work of reference In fact, M 
Maquenne refers his readers to the German work for 
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more complete information on these subjects The other 
standard German anthonty on this subject, 1 Die Chemie 
der /uckerarten, by E O v Lippmann (1895), will find 
a serious rival in the present work 

In favourably recommending this latest contribution 
to the chemical literature of the carbohydrates to the 
attention of English chemists as a work of the greatest 
value to the general student, and as indispensable to tbe 
specialist, we have only to utter the caution—perhaps 
somewhat unnecessarily—that M Maquenne does not 
profess to deal with his subject from the technological 
point of view It may prevent disappointment if we 
point out that the manufacturer who is seeking for in¬ 
formation concerning consttuction of plant, processes of 
extraction, refining, and so forth, will have to look else 
where for guidance Of the general value of the present 
volume as a literary production, we have only to say 
that the information given is complete, accurate, and up 
to date The only omission that we have been enabled 
to detect relates to d mannose, of which the author says 
(P 559 ) - 

Malgr<$ ses rapports avec celle ci [d mannite] et sea 
analogies de constitution avec le glucose et le levulose, 
il ne para it exister chez les plantes, comme le galactose, 
qu \ 1 4 tat de mannostdes complexes, See 

1 he occurrence of free mannose in plants is, therefore, 
not recognised by M Maquenne Nevertheless, Messrs 
Tsukamoto Tsuji, and Kinoshita are said to have ex 
tracted this sugar from the stalks of the Japanese 
AmorphopkcUlus konjak , and Messrs Flatau and Labbd 
have recently announced that the sugar contained in 
orange peel is mannose 1 The author may have over 
looked these statements or he may not accept them 
at any rate it seems worth while calling attention to the 
omission R Mhdola 


A NEW BOOK ON MAN 
The Races of Man an Outline of Anthropology and 
Ethnography By J Deniker With 176 illustrations 
and two maps Pp 611 (London Walter Scott, 
Ltd, 1900) 

HE Contemporary Science Senes haa beep enriched 
by the addition of this very valuable work on 
general anthropology by Dr J Deniker, the distin 
guished Chief Librarian of the Museum of Natural 
History in Pans, who is well known for his ongmal 
contributions to that science Dr Deniker has read 
widely, and at vanous times has systematised tbe wntings 
of others These are necessary qualifications for the 
writer of a general survey of the science of man , but in 
addition, our author has made investigations in vanous 
departments of physical anthropology which give a 
precision to his treatment, and this element of first hand 
knowledge causes the reader to feel more reliance on his 
judgment than might otherwise have been tbe case 
The book is fairly evenly divided between a summary 
of the scope of physical anthropology and ethnography, 
and a systematic account of races and peoples The 
former section deals with somatic characters, such as the 
distinctive characters of man and apes, the mqrpbo- 

l Butt 6* Cktm bids 44*. 
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togscal characters of human rotes, and their physio 
logical and psychological characters The chapters on 
the social life of men are prefaced by a useful classifies 
tion of states of civilisation One chapter is devoted to 
the various methods of the exchange of ideas, and others 
deal with the factors of material life, such as food, fire, 
pottery and habitations in the latter section, the author 
draws attention to the essential distinction between fixed 
and removable dwellings The view is adopted that, in 
warm climates, vanity begot ornaments which became 
transformed little by little into dress 

The chapter on the psychic life alludes to games 
and recreations, fine arts, religion, myths and science 
finally, there is one chapter devoted to family life 
and another to social life 

With such a wide field to cover, the accounts of the 
multitudinous aspects of human life must of necessity 
be brief but the author has maintained an admirable 
perspective and hi* descriptions are written cleirly and 
tersely, with no attempt at fine writing As L)r 
Demker gives copious references the reader will have 
no difficulty in finding fuller information on any particular 
subject, and hu» hope that 1 even professional anthro 
pologists will be able to consult his works profitably is 
well founded the tables of measurements and indices are 
in this respect particularly useful The book is well 
illustrated, the tacial types being very carefully chosen 
The introduction of more maps illustrating the dis 
tnbution of the principal groups would have increased 
the value of* the book 

It is impossible in a book of this nature to avoid slips 
of various kinds tor example, on p 65, in the ex 
planation of Fig 13 K is twice printed for X Bomea 
is printed for Borneo, pp 486, 487 and there are a few 
other obvious misprints On dealing with the question 
of anthropophagy (p 147) it should be noted that the 
abandonment of cannibalism by the Fijians is very 
recent, and that was due to the pressure brought to bear 
on them by Europeans f the same applies to several 
tribes in New Guinea, but in others the practice still 
continues The fire syringe (p 150) is known m Java, 
and the sawing method of making fire in New Guinea 
The fish hook ornament of Torres Straits (p 204) was 
made of tortoiseshell, not of mother 0 pearl Flinders 
Petne has for some tune abandoned the vie\ that the 
4 new race was of Libyan origin, and has shown that 
these people were the neolithic ancestors of the Egyptians 
(footnote, p 429) 

It is scarcely fair to charge Dr A B Meyer (foot 
note, p 483) with supporting the Negrito origin of the 
Kalangs of Java, as in his original paper in 1877 he did 
so 41 with a certain reservation, 1 and he candidly admitted 
his mistake in his fine monograph on the Negntos in 
1803 Although Ur Demker is usually so careful in his 
references, he has omitted to refer the reader to any of 
Dr Meyer's valuable publications, with the exception of 
this unfortunate instance 

Like most anthropologists, Dr Demker employs the 
term Dyak to signify a native of Borneo Since the pub 
hcation of Lmg Roth’s book on 44 The Natives of 
Sarawak, there is little excuse for employing that term 
m an ambiguous manner, unless, 6f course, an author, 
who may be quoted, gives no more precise information 
AO. 1585, VOL. 6l] 


The Land Dayaks inhabit the original Sarawak territory 
The Sea Dayaks arc a very different people, and equally 
distinct are the extensive groups cf Kenyahs, Punans, 
Muruts &c but, as no precise anthropometries! data 
were available when the book was written it is unreason 
able to expect a thorough disentangling of the complex of 
peoples in this large island Suffice it to say, that a pro 
nounced dolichocephalic element is present which is 
probably that recognised by Dr Demker is Indonesian 

Dr Demker states (p 486) — 

“ It is even possible that the Malays are a mixed 
nation, sprung from the intermixture of Indonesians with 
vinous Burmese, Negrito, Hindu Chinese, Papuan and 
other elements In this case, the Indonesians would be 
the pure Malay type, the real proto Malays 

It is probable that the 4 Malays everywheie aie a 
mixed people and have a different composition in vatious 
localities, but our author appears to have overlooked what 
would be the prob ible effect of 1 mixture of most of these 
elements on the cephalic index of his proto Malays He 
states th it the Indonesians have a cephalic index of 78 5 
while the Malaya have an index of 85 The Burmese 
index and that of the Aeta Negntos is somewhat less than 
this while that of the Sakais is about 79 The Southern 
Chinese have an index of 81 ind Hindus (/ e lalugus or 
Klings) and the Papuans are markedly dolichocephalic 
It is then, difficult to see how the brachycephaly could 
have arisen on p 590 the presumably fairly pure 
Sumatran Malays are put do*n as 82 8, but though thib 
lessens it does not do away with this difficulty 

There is no particular reason for the surprise of M 
Stfnart (p 404) at Brahmans offering water to travellers 
at railway stations a high caste Hindu could not receive 
water from one of low caste, and by the simple ex 
pedient of avoiding absolute contact of person 01 vessel 
no contamination is received from giving water to low 
caste Hindus 

The Kolartans (p 408) have a tradition that they came 
from the North east, and they may be the remains of one 
of the various migrations which have assisted towards 
forming the complex population of India This does 
not necessarily imply that they have a Mongolian strain 
Sir William Turncr-hos recently 1 investigated the cram 
ology of the Hill Tribes of the North east Frontier, and 
he identifies a dolichocephalic non Mongolian element 
which appears to the present writer to be akin to the 
Indonesian stock Some authorities regard the true 
Dravidians as the more or less modified relics of anothei, 
and possibly later, migiation from the North west, which 
partially replaced and submerged the Kolanan stock 

A special feature in the book is the classification of 
the peoples of Europe He recognises (1) a Northern 
Race (feu, dolichocephalic, very tall) (2) an Eastern 
Race (fair, sub brachycephahc, short) (3) an Ibero 
Insular Race (dark, dolichocephalic, short) (4) a Wes 
tern or Cevenole Race (dork, very biachycephalic, short), 
(5) a Littoral or Atlanto Mediterranean Race (dark, 
mesocephahc, tail) ( 6 ) an Adriatic or Dinanc Race (dark, 
brachycephahc, tall), and several sub races The first, 
third, and fourth of these races are commonly accepted, 
and there will probably be some discussion concerning 

1 Cootnbatkns to ib« Cn&iolofy of ih* Pcopla of tfaa Emptfi ofUdm. 
Put 1 Trmu Roy Soe EH mb iuu 1899 pp. 703 
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the other three , but those who are interested in this sub¬ 
ject will have to study the senes of memoirs on “ Les 
Races de l’Europe,” by Dr Deniker, of which the first 
instalment on the cephalic index has been published by 
TAssociation Franfaise pour PAvancement des Sciences 
(26* Session, 1897), 1899 In the volume under review 
there are, owing to the necessary limits of space, insuffi¬ 
cient data to profitably discuss the author’s position It 
is evident that Dr Dentkcr has published the con¬ 
clusions which he has already arrived at from a study of 
the large amount of facts he has accumulated, and of 
which one valuable section has alone yet been published 
Unfortunately, many anthropological terms are in¬ 
sufficiently fixed, and all authors are not careful to 
promote uniformity of definition—the term M race * is a 
case in point—and our author admits of more races in 
Europe than do other anthropologists , indeed, in his 
treatment of European ethnography he is more analytic 
than synthetic 

It is always easy to criticise f especially does a book 
like this lend itself to captious reviewing , but it is not 
every one who could write so sound and clear a summary 
of the scattered information that has been accumulated 
on an intricate subject A C Haddon 


SYSTEMATIC BACTERIOLOGY 
System der Raktenen Von Dr W Migula. Zweiter 
Band, Specielle Systematik der Baktencn Pp 
x + 1068 + xvni Plates (Jena Gustav Fischer, 
1900) 

T HIS volume is the second part of a work, of which 
the first part was reviewed in this journal in June 
1898 It was then pointed out how meritorious was 
this undertaking of Prof Migula, well known by his 
researches into the morphology of bactena and allied 
organisms, in attempting to scientifically group the 
enormous number of* forms of bactena that had been 
discovered and descnbed No better index for the great 
difficulties of classifying bactena in a scientific manner 
need be adduced than the fact that bacteriology within 
the last fifteen or twenty years has advanced by leaps 
and bounds, and that a host of workers—botanists, 
chemists, and last, but not least, pathologists*—have been 
busy in discovering new forms, and descnbing and classi¬ 
fying them in any but a scientific manner, and on 
principles widely differing according to the actual point 
of view of the individual observers 
To classify and systematise on scientific principles, such 
as obtain in other departments of natural history, is a task 
which demands an enormous amount of labour and a 
comprehensive knowledge, which few observers would be 
willing to spare or able to command Prof Migula is to 
be congratulated on having, with his thorough grasp of 
this new and ever-widening field of research, and with a 
truly prodigious industry, achieved this result in as 
thorcflgh a manner as can be expected in a branch of 
natural history so new and so growing as systematic 
bacteriology 

It will be remembered that in the first volume bactena 
were considered in a general way as to their morphology 
and activity, and by these studies the endless number of 
MO. 1585, VOL. 6l] 




bacterial species received their proper and scientific allo¬ 
cation Thus the bactena, as a “class,” were arranged 
in two great groups or “ orders, 1 ’ vis. * (1) Eubactena, free 
of sulfurgranulet and bactenopurpunn, and (2) Thio- 
bactena, including sulfurgranules, and their protoplasm 
either colourless or coloured by bactenopurpunn (pink, 
red or violet ) 

The “order” of Eubactena comprises four “families" 
(a) Coccaceae, cells spherical, ( 4 ) Bactenacese, cells 
rod-shaped or cylindrical, (c) Spmllaceae, cells more 
or less curved and spiral, {d) Chlamydobactenacetc, 
cells cylindncal, arranged in threads surrounded by a 
common sheath 

The first family, Coccaceoe, comprises five “genera," 
viz genus i, Streptococcus or Chaincocci-; genus 2, 
Micrococcus , genus 3, Sarcina , genus 4, Planococcus , 
genus 5, Planosarcina 

Genus Streptococcus compnses 50 different known 
species, genus Micrococcus compnses 228, genus Sarcina 
compnses 55 , genus Planococcus, 7 , and genus Plano- 
sarcina three distinct known species 

The second family, Bactenaceae, is divided into three 
genera, viz genus 1, Bactenum, without flagella, com¬ 
prising 302 different species, genus 2, Bacillus, flagella 
afore or less over the whole body, comprising 452 species , 
and genus 3, Pseudomonas, flagella only at the ends, 
compnsing 79 different species 

The third family, Spirillaceie, is divided into four 
genera, viz genus 1, Spirosoma, with 7 species, 
genus 2, Microspira, with 68, genus 3, Spirilla, 
with 16, and genus 4, Spirochtrta, with fl\e different 
species These three families are minutely dealt with in 
1030 pages , the whole of the fourth family of Chlamy- 
dobactenaceu.', with its four genera and nine species, and 
the whole of the second 14 order ” of Thiobacteria, with 
its two families (five genera), and compnsing twelve 
species, altogether receive only twenty pages, 90 that 
practically the volume is devoted to a description of 
Coccaceac, Bactenacea: and Spinllaces 

In looking over the description of the 1272 species 
belonging to these three families, and while admiring the 
prodigious labour, one cannot help sympathising with the 
author in the difficulties to determine which is, and which 
is not, a true species , which is, or id not, merely a 
variety , so much so that it seems as if in distinguishing 
“species 11 from “varieties,” and vice versa , a certain 
arbitrary plan had to be followed J* or, in some instances, 
the distinction between one “true” species and another 
is based chiefly on very slight cultural differences in one 
or the other artificial medium, in others on minute 
details of artificial staining, or on slight differences in 
size on one or the other artificial mediums; or even 
slight shades of natural colouring on a particular medium, 
or slight differences in physiological action That is to 
say, numerous instances occur where one or the other of 
these points is used for distinguishing one species from 
another, and other equally conspicuous instances occur 
where these differences only suffice to mark off a 
“variety" One example will lufflee to illustrate this 
difficulty In the genus Streptococcus, the first species 
dealt with is that of “Streptococcus pyogenes" of 
Rosenbach, to this “species" the author assigns at 
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41 varieties'* the Streptococcus erytipelatos, the Strepto¬ 
coccus conglomerate (Streptoc. scarlatina), the Strepto¬ 
coccus brevis and longus, Streptococcus murisepticus, 
and Streptococcus septo-pyeemicus According to the 
author, the differences in size, arrangement, cultural 
characters and physiological action of these " varieties ” 
and the 4< Streptococcus pyogenes n are slight, and do not 
justify a separation as true species Now, any one who 
has had sufficient experience in the matter of these so- 
called " varieties * must know that the cultural and 
physiological differences between these “ varieties ” and 
the "species " are sufficiently definite and conspicuous , 
tn fact, quite as definite as those described of several 
others of the author's true "species ” of Streptococcus 
The same difficulty is met with in looking over some 
of the species of the genus Micrococcus, Bacterium and 
Bacillus As mentioned above, the chief distinction be 
tween genus Bacterium and Bacillus is the absence or 
presence of flagella, now looking through the description 
of some of the species belonging to " Bacterium,” we find 
several in which the absence of flagella is deduced 
apparently solely from the fact that in the fresh state 
(hanging drop) no mobility is observed , but this, as is 
well known, is deceptive for a true diagnosis, and no safe 
reliance can be placed on it In the same way we find 
some species of “ bacillus,” eg bacillus pestis, as being 
surrounded by flagella 1 have no doubt this statement 
will come to many as a surprise, and one would like to 
know whether this bacillus pestis of Migula had been 
tested on animals and had caused the typical disease 
The volume contains at the end eighteen plates, each 
with eight figures of clear and good prints of photo¬ 
graphic representations of many species of Coccaceai, 
Bactenace^e and Spmllacea. Many of the figures are 
excellent, eg those of Flagellate bacilli, Pseudomonas and 
Spmllacea:, some others might without disadvantage 
have been omitted as not representative or too little 
representative p eg there occur five figures of Vibrio 
ckoltrae auattcae [Microspira Comma (Migula)], not 
one of which is really characteristic of the microbe 
The important points of the formation, appearance and 
distributions of spores in many bacillary species, is repre 
seated by a single figure (Fig 2; Plate iv) showing dots 
in anthrax threads supposed to have been photographed 
at a magnification of 1000 (!) 

The book on the whole must occupy an important 
place not only os a thoroughly systematic work, but also 
as a book of reference, there being attached to each 
species a valuable paragraph of bibliography 

E Kieiw 


COLLECTED WORKS OF L LORENZ 
Owns ScUnitfiques de L Lorens Revues ei Annettes 
Par H Valentiner Tome Premier, Deuxi&me Fas¬ 
cicule , Tome Sdcond, Premier Fascicule Pp 213 + 529 
and 315. (Copenhague Lehmann and huge, 1898 
and 1899.) 

HE custom of collecting into convenient form the 
works of a distinguished writer has much to recom¬ 
mend it We in England have realised its importance, 
and we gladly welcome this edition of the collected works 
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of Pro£ L. Lorenz, two parts of which are now before us, 
published in French, at Copenhagen, under the editorship 
of Dr H Valenti ner, and at the cost of the Carlsberg 
Foundation The two volumes cover a wide period of 
time, the first paper, that containing Prof Lorenz’s 
theoretical and experimental researches on indices of 
refraction, was printed in 1869 The author's name is 
well known as one who has worked at optical theory, and 
has carried out experiments of great importance with a 
view to the verification of crucial points in that theory 
The phenomena of dispersion, and the relations between 
the optical properties and the physical conditions of a 
substance, offer a fascinating field of research f and it is of 
real service to have here, in accessible form, the elaborate 
senes of papers which led Lorenz to the conclusion that 
the quantity (p s - 0/0** + 2)p was a constant for the various 
states of a refracting medium This is hardly the place 
to discuss at length the various steps that lead the author 
to that conclusion In Lorenz's view the ether inside a 
transparent medium, such as glass or water, cannot be 
treated as homogeneous His solution of the problem is 
most easily followed m the paper, “ Ueber die Refractions 
Constante” ( Wted Ann tome xi), the mathematical de 
velopments of which are given on p 360 of the first 
volume now under consideration Lorenz assumes, in 
this paper, that within the molecules of a transparent 
body the velocity of light is constant, and in the inter¬ 
spaces between the molecules it is also constant, the 
actually observed velocity will depend on these 
two constants. In the paper now before us it is 
assumed further, though this is shown not to be vital 
to the result, that the molecules are spheres. The 
problem tbus discussed is that of the transmission of 
light through a complex medium consisting of trans¬ 
parent spheres embedded in a homogeneous medium, 
and with these assumptions it is shown that the 
quantity (m* 9 ” O^O** 9 * 2 ) is proportional to the mass 
per unit volume of the compound medium In obtain¬ 
ing the above equation, the effects of dispersion are 
neglected, a later paper {IVied Ann tome xx) dis¬ 
cusses these on the assumptions (1) that the density of 
the ether near any molecule is a function of the distance 
from the centre of the molecule, so that the ether is 
arranged round each molecule in spherical layers, which 
change in density on passing from one layer to the 
next, and (2) that Fresnel’s sine and tangent formulae 
hold for each such transition 

From this Lorenz obtains the equation 

fi being the refractive index for waves of length X, and 
that for infinite waves 

Other papers in the volume before us are concerned 
with experimental investigations into the truth of these 
formulae. As a result of one series of experiments, it 
appears probable (p 245) that the refractive index of 
water is a function of the density of the water, and not 
of the temperature, except so far as that produces change 
of density , white, m general, Lorenz concludes that for 
a number of gases and vapours the equation 

0/(M. s + 2 )p~ rt constant 
is satisfied with considerable accuracy 
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With regard to this result, it should be noted that 
(p 323) the formula is treated as equivalent to 

-1 )/ 3 p« constant, 

so that the experiments do not decide between the 
simpler law due to Dr Gladstone and that given by 
Lorenz 

In the second volume we have an important memoir, 
on the solution of the equations of motion of a homo 
geneous elastic solid,published in i860 in Crellfs Journal\ 
and some interesting speculations on the relation of 
thermal conductivity to electric conductivity in pure 
metals , but the papers which will attract most attention 
are two on the absolute resistance of mercury (Poqg 
Ann cxhx,, and Wied. Ann. xxv) The first of these 
gives the original account of the now well-known Lorenz 
method of measuring absolute resistance , while the 
second is a statement of the results of Prof Lorenz's 
own experiments made at the request of the International 
Congress of Electricians in 1882 
The first paper is most interesting , the contrast be 
tween the original Lorenz apparatus, as figured on p. 88, 
and the instrument designed by Professors Vmamu Jones 
and Ayrton for the McGill University is most instructive 
Lorenz, from the beginning, was alive to the merits of 
his method and to the difficulties of carrying it into 
practice, the first preliminary experiments, in which the 
diameters of the tubes of mercury, used as resistances 
to be measured, were 7 millimetres and 14 millimetres 
respectively, led to the result that the length of a column 
of mercury one square millimetre in cross-section, and 
having a resistance of one ohm, is 107 centimetres, a 
result surprisingly near the truth when all things are 
considered , while in his definitive paper the result ar 
nved at is 105 9 centimetres , the value which has been 
universally agreed upon as representing the result of all 
the best experiments is, as is well known, 106 3 centi¬ 
metres. 

Space compels only tbe briefest mention of another 
interesting paper, 11 On the Propagation of Electricity ” 
(Wied Ann tome viu), but enough has been written 
to show the high value and real interest of these volumes 
Students of physics owe a debt of gratitude to Dr 
Valentiner for the care with which he has done his work 
as editor, and for the labour he has spent in explaining 
difficulties and in making Lorenz's meaning quite clear 

OUR BOOK SHELF 

Theory and Practice of Art Enamelling upon Metals 
By Henry Cunyngbame Pp xvi + 135 (West¬ 
minster Archibald Constable and Co, 1899.) 

This book treats of enamels and of their employment m 
artistic work from several points of view The intro¬ 
ductory chapter, which extends to 33 pages out of the 
133 which the volume contains, is mainly historical and 
archeological The eight plates which illustrate this 
section of the book are unsatisfactory, while the text is 
open ttyenous criticism The author is mistaken when 
be describes tbe Alfred Jewel m the Ashmolean Museum 
at Oxford as a ring, and when he affirms that it contains 
a 44 Byzantine enamel in a Saxon setting ” A strange 
passage, which is too fonny to be missed, will be found 
on p. f, where the mosque of Santa Sophia at Constanti¬ 
nople is stated to have suffered the destruction of many 
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of its splendid enamels through the fanaticism 01 tbe 
followers of Dost Mahommed p The practical^ and 
technological details of Chapters 1 to iv , with the illus¬ 
trations which explain the operations described in the 
text, or represent the tools and apparatus employed, 
constitute the valuable portion of this treatise. One can 
discern throughout these pages the skilful and intelligent 
worker who has fought Ins way to success. We cannot 
speak of the final chapter, 41 The Manufacture of 
Enamels," with equal confidence It would be wiser 
to omit chemical formula altogether rather than to give 
Na 02 BO a +ioAq for borax, HOBO, for bone acid,* 
Cu s O for black oxide of copper, Cr,Oj for sesquioxide of 
chromium, and KOCrO. for bichromate of potash And 
what is the meaning of this sentence (p 124), 14 Manganese 
is called in German, brown stone, and by the French, 
peridot, after a town near Limoges where it was found ” ? 

7 he Wttness of Creation Nature Sketches from the 
Book of Joo By M Cordelia Leigh. Pp. 167 
(London Jarrold and Sons, 190a) 

Wf hope this book will be widely read by the Sunday- 
school teachers and leaders of Bible classes, for whom 
it is primarily intended , for they will denve from it 
many lessons which will create and foster a love of 
nature in the members of their classes The chapters 
in the book originally appeared in The Sunday at Home f 
each chapter being based on a passage m the Book of 
Job or the eighth Psalm, in which some natural force 
or object is referred to, such as the sun, snow, rain, wind, 
ice, the lion, the wild ass, &c 
The poem of Job is full of references to nature, and 
Miss Leigh has interpreted these references in the light 
of modern science For instance, the words 14 foundations 
of the earth * suggest remarks upon the earth's physical 
structure , 44 Hast thou entered into the springs of the 
sea? or hast thou walked in the recesses of the deep?” 
forms the text for a chapter on the sea , and 44 Canst 
thou send forth lightnings, that they may go, and say unto 
thee, Here we are ?" heads a short chapter op '-tncity. 
This chapter, however, is a disappointing \ , and a 
writer with a real knowledge of what has been accom¬ 
plished in electrical science could have given a brilliant 
answer to the poet's inquiry The texts dealing with 
physical science are, as a rule, not so well expounded 
at those referring to natural history objects. The idea 
of viewing the sublime poem of the Book of Job from 
the aspect of latter-day scientific knowledge is, however, 
an excellent one, and we trust the book will be read by 
priests as well as the Jaity , for the contents will be 
found a source of inspiration to all interpreters of Holy 
Scripture. 

La Ctramique Anctensu et Moderns Par E Guignet et 
E Gamier Pp 311 (Pans F Alcan, 1899 ) 

Thf author of the second section of this work, M. 
Gamier, is already well known as a writer on ceramic 
art Filling the important post of Keeper of the S&vres 
Museum, he eruoy* ample opportunities of becoming 
familiar with tne development of earthenwares and 
porcelains and the charactenstics of the several kinds. 
But a couple of hundred pages illustrated by fifty poor 
process-blocks have not afforaed M Gamier the chance 
of treating his subject adequately The essay by M 
Guignet on materials and manufacture, though far too 
slight and unequal in treatment, is good so for as it goes 
Unfortunately, be omits much that one expected to find 
in his pages, eg the process and rationale of selt- 

f lazing, while he repeats (p. 86) the exploded theory that 
osiah Spoda, about the year 1800, first introduced bone- 
ash into the body of English porcelain Several other 
Continental writers on Ceramics, when they give any 
account of English porcelain ana earthenware, do not 
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fail to reproduce this error. But in point of fact this 
phosphttic porcelain, celled by the French Porcelain* 
tends* nsUurell* ou Anglais*, dates back to the year 
1748, and was made largely at Bow, and at other English 
china fectones long before the time of Spode. Numerous 
chemical analyses of authentic specimens have proved 
this point without the shadow of a doubt The volume 
would have gained greatly in scientific interest had the 
Authors introduced plates representing the microscopic 
structure of the chief porcelains and wares One such 
plate only u given, and that is poor 


LETTERS TO THE EDITOR 

[ The Miter dess net hold hi mu If responsible for opinions ex 
prenod by his correspo nde nts Neither can he undertake 
to return, or to correspond with the writers ef % refected 
manuscripts intended for this or any ether part ef Nat Us a 
No notice ij taken ef anonymous communications ] 

The Acoustic Analysis of the Vowels from the Phono 
graphic Record. 

Many attempts have been made to determine vowel timbre 
from tne phonographic record, with more or less of success 
The difficulties of transcription on a sufficiently large scale has 
proved considerable With the aid of Dr r C Van Dyck, 



Professor of Physics, in Rutgers College, I have succeeded in 
constructing an apparatus at once simple and satisfactory, and 
have reached results that seem worthy of consideration 

The vowel curves obtained are large enough to be measured 
with precision, and the method employed allows greatly in 
creased enlargement if desired The apparatus l have used is 
illustrated diagrammatically in the accompanying figure (Fig, 1) 
The most essential part is simply the automatic reproducer of 
the Edison Phonograph from which the diaphragm U removed, 
and upon the tracing lever of which a rigid arm is fastened 
which bean an adjustable mirror If now the mpphire knob 
of the tracer is made to follow a record very slowly, the mirror 
will be deflected back and forth in correspondence with the 
undulations of the record Atrrow, and by means of a narrow 
beam of Ught reflected from It, and focussed upon a strip of 
moving bromide paper, a sinuous photographic trace is ob¬ 
tained exactly corresponding to the bottom of the furrow in the 
wax cylinder 

It k manifest that this method of transcription makes pot 
slide a vary great enlargement In the reproducer the short 
arm of .the lever* ia* the difference between the sapphire time 
flog knob' and the folorum, is about poe-eighth of an inch in 
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length Working with a beam of light of the length of ten 
feet gives therefore an enlargement of about one thousand 
times. By making the short arm one sixteenth of an Inch and 
the working distance thirty feet we may without great difficulty 
multiply ordinates by six thousand As yet I have not found it 
necessary to enlarge more than one thousand times 
Since the actual depths of the hollows made by the phono 
graph recorder In the wax for a good vowel tone are often as 
much as one two thousandth of an inch, and are generally 
greater than one twenty thousandth of an inch, an enlargement 
of one thousand times gnes for such tones a curve of which the 
ordinates are easily measured with preciuon 
It is not posable In the space at my command here to describe 
the details of ray apparatus or of my experiments. Those who 
may be interested I refer to a more extended account which 
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will shortly appear in the German Phonetic Journal, Die 
Neueren Sprocket ■, and to a short description of apparatus and 
results in the Physical Review 

I have obtained many records of all the principal vowels of, 
English speech, but nave not yet completed work on any 
vowel save a (as In father) far enough to make even a prelimin 
ary report The accompanying diagram gives a few specimen 
o-curves (Fig 2) The pitch is indicated by the vibration 
number at the side of each wave section The quality of the 
vowel represented is the same in each case, as far as possible, at 
different pitches, and by different voices. The record in each 
case gave in phonographic reproduction a clear and unmistakable 
4 (as in father). The sections shown represent about the ou 
fifty sixth part of a tecood, and the whole sheet has been re¬ 
duced for convenience to about one quarter of the actual sbe 
The traces which I obtained and measured for analysis, by 
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means of the Founer theorem, were therefore four times as 
large as the curves here shown 

f subjoin herewith a few specimen analyses. In the table, 
column I contains the vibration number of the fundamental, 
$ t the pitch at which the vowel was sung, and its amplitude 
percentage, column II contains the vibration number of the 
first overtone, % t the octave of the fundamental, and us ampli 
tude percentage, and so on 


1 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

1*3 

99 

n6 
*3 4 

339 

■ 3 

0 s 

ift 


79* 

3 3 

9°4 

8 1 

1017 

312 

1130 

7 * 

,a 43 
3 a 

M4 

oW 

43* 

?7* 

7» 

864 

inf>8 

1152 

1296 

1440 

1384 

3 a 9 

4 3 

1 9 

03 

14 8 

21 

8 8 

13 6 

7 * 

* 3 

4 7 

17* 

34* 

5*3 

684 

B33 

W76 

>‘97 

,368 

‘539 

1710 

1 3 81 

5** 


* 9 

1T6 

3 0 

381 

10 9 

2 1 

6 T 

* 9 

1 1 

■a6 

43* 

678 

9°4 

1130 

*336 

1382 

1B08 

*014 

*260 

2486 

9 • 

3-« 

846 

8 0 

31 J 

> 6 

6 a 

> 4 

0 8 

1 2 

* 4 


It will be sufficient here to state as briefly as possible the 
conclusions which 1 believe to be warranted 1 he vowels as 
produced by the human organs of speech are composed in the 
first place of two elements, that due to the \ibration of the 
vocal chords and that due to the resonance of the mouth, throat 
and nose cavities. It Is not always possible to separate clearly 
these two dements, but at the pitches shown in the above table 
the problem is quite simple for the vowel a The fundamental 
Is due to the vocal chores, and the overtones that are strongly 
reinforced are due lo the mouth and throat resonance The 
vowel a, at any pitch, and pronounced by any clear voice, 
contains the following partial tones — 

(1) The fundamental, with the first two or three overtones 
The fundamental varies greatly in relative amplitude for reasons 
which I do not as yet attempt lo formulate The overtones 
are all weak, unless reinforced by the mouth resonance as set 
forth below 

(2) The overtone or overtones whose frequencies of vibration 
chance to foil between 1000 and 1300 vibrations to the second, 
the maximum seeming to lie at about 115a This is the main 
characteristic of a , which series to identify it to the ear, and 
remains remarkably constant, no matter what the fundamental 
may be If the fundamental has 144 vibrations to the second, 
overtones VII, VIII and IK , with frequencies of 1008, 1152 
and 1296 respectively, will all be present, but VIII , with 1152 
vibrations to the second, in much the Urgent amplitude. 

(3) The oiertone or overtones whose frequencies of vibration 
chance to foil between 575 and 800 vibrations to the second for 
mens voices, with a maximum at about 675, or between 675 
and 900 with a maximum at about 800, for the voices of women 


The number of works on natural history which are privately 
published in England reemt to point to a want of enterprise 
among English publishers which I cannot understand, as the 
market for really well illustrated works on ornithology, botany 
and entomology is certainly increasing Any suggestions 
addressed to me will be gratefully received H J Elwes. 

Colesbome, Andoversford RSO, Gloucestershire* 

" Billiards Mathematically Treated ” 

Tub review, in your iisue of March I, of Mr Hemming'* book 
on billiards reminds me that I have never yet seen a satisfactory 
explanation of the following question — 

Why does a billiard ball when struck to the right or left of 
its vertical axis nevertheless travel in the direction in which the 
cue travels ? 

It only does so when the cue lip u chalked, otherwise it 
travels in a direction of a line through the centre of the ball and 
I the point of contact with the top of the cue, as may be expected 
from the laws of dynamics The chalking of the cue of course 
enables the striker to put on what u known as side, 1 e to make 
, the ball revolve on its vertical axis, but why does It also allow 
the ball to travel in a straight line instead of going off at an 
angle? Enquirer 

I hr answer to 11 Enquirer's " puzzle is very simple If you let 
a perfectly hard and smooth cue tip impinge at any angle on a 
perfectly hard and smooth ball, the only force exerted will be 
normal, and the bail will start in the line from the point of 
impact to the centre of the ball At the same time, during the 
| brief duration of the impact the cue tip will slide a minute 
I distance along the surface of the ball, but in consequence of the 
1 perfect smoothness will evert no tangential force on the ball 
! Now take the extreme case in the opposite direction Let the 
cue tip be such that it bites on the bill without any sliding 
| whatever during the impact. In this case the point of the ban 
struck moves exactly in the direction of the motion of the cue 
—the centre of gravity of the ball moves in precisely the same 
I direction with a rotation added which is familiar to us as side— 

1 and this will be so (if the InU is perfect), whatever may be the 
1 angle between the direction of the cue and the surface of the 
1 ball With the ivory tips in use more than a centur) ago you 
, had something approaching, though not quite reaching, perfect 
I smoothness—and the ball flew off not quite, but very nearly, in 
, the normal direction With modem tips In good order and 
| well chalked the bite is sufficient to prevent any slipping and 
| drive the ball in the line of the cue, provided the angle between 
1 the cue and the surface of the ball is not too small, and if this 


and children. This is presumably the resonance of mouth and 
throat cavities resounding as one vessel, and is not ns constant 
os (he main resonance described above If the fundamental 
has 144 vibrations to the second, we shall therefore find over 
tones IV And V present, with frequencies of 576 and 720 
respectively, but V , being nearer the point of maximum reton 
once, will dc the stronger 

The two regions of resonance are indicated In the table by 
printing in larger figures the amplitude percentages of those 
overtones which fall at or near tne points of maximum reso 
nance, and are therefore preient with large amplitudes My 
analyses reveal for the \oweI a no other region of resonance 
that is constant or important except these two On the basis of 
many observations it would be possible to plot a curve which 
would represent the mouth resonance for the a position A 
tentative chart of this sort will be found in the articles already 
cited, and in general for a fuller discussion of the whole sub)ect 
the reader is referred to those articles. Louis Uevikr 

Rutgers College, New Brunswick, N J 


Illustrations of Lapidoptera. 

Can sny of your readers assist me in finding some artist who 
is realty competent to produce, by any process whWh combines 
extreme accuracy with a reasonable cost, a large series of 
lllustratidhs of variation in butterflies ? The difficulty of getting 
such work done in the country under my own eye is very great, 
and I am unwilUng to do as some of my fnendt advise, and get 
them made in Germany Where the variation is a question of 
pattern only, photography would probably be the most satis¬ 
factory process, but where colour is the leading feature of the 
venation, chromo lithography seems the most likely to succeed. 
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condition is fulfilled the hall will start in a direction exactly 
parallel to the line of the cue 

If the angle is too small, as by playing side too near the 
edge of the ball, there will be some slip and the ball will go 
wrung (not quite normally, but along way from the desired 
direction) It will be a miss-cue The nearness to the edge 
which can be played without miss cueing is different for different 
players, and depends upon some nicety in the handling of the 
cue which does not admit of definition 
Roberts can play side vastly nearer lo the edge of the ball 
than I should dream of attempting, and I daresay a good deal 
nearer than 11 Enquirer" could try with success. But the broad 
fact is, that with a well chalked cue you can insure (within 
certain limits of angle) that there shall be no slip. 

If the cue u not cnalked you can still do the same thing 
within very much narrower limits, that is to say, you can put on 
a very little side. 

The ivory tip, the chalked tip, and the unchalked tip, are 
three different cases intermediate between the extreme theoretical 
coses of perfect smoothness with unresisted slip and perfect bite 
with no slip at any angle however small 
I do not think that any one could have foreseen that a cue 
tip could be made to bite to the extent to which it does. But 
somebody in America or France found It out by experiment, and 
for the first time made billiards the scientific game which It has 
now become. G W Hemming 

The Micro-Organism of Paalty Ram 
In the course of our investigations upon this organism, first 
alluded to by us (Nature, voL IvL p, 107 , Jane 1897)* and 
subsequently by others (voL llx. p. 339, February iflte), we 
have found that from spirit of 70 per cent of alcohol, which has 
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b*en In oar poiimion Tor thret 7cm, we can still obtain sac- 
c« refill caltares in gelatine | the miou forms, which we have 
previously described! have been obrerred as before. 

Onx object in sending this note Is to call attention to the 
extraordinary vitality of this organism under such untoward cir 
cumstances, owing doubtless to its carefully entrenched position 

V H Velky, 

Oxford, March ia Lilian J Vki by 


The hatchet plani meter may be used to obtain logarithms, 
but in a less simple manner If the planlmeter be placed with 
its point on a given straight line, and lu length perpendicular 
to the line, and the pointbe moved through a distance x along 
this Une, the inclination • of the planlmeter to the line is given 
by x an log cot 0/a, where a u the length of the planlmeter. 
This gives an obvious mechanical construction for a logarithm. 

Leeds, March 5 II C Pocklington 


Drunkenness and the Weather 
On reading the letter of Prof. Dexter on 11 Assaults and 
Drunkenness"’ (p. 365), I notice that there is one great fallacy in 
the argument 

When a majiu intoxicated and commits an assault, the result 
Is entered in police reports is 11 assault,” the more serious 
offence overshadowing the less. So that, in all probability, 
many of the cases of assault referred to in the statement were 
also cases of drunkenness, but were not tabulated as such 
The temperature is an important element, for its variations 
are probably the cause of the change of character of the offences 
recorded. The same quantity of alcohol will, as has often been 
noticed, have very different effects in the summer and in the 
winter In hot weather alcohol has a stimulating influence j 
this is much lest marked in the winter, and dunng this season 
the sedative effect is certainly more noticeable 
Studying Prof Dexter’s curves in this light, and assumingthe 
absence ofany other fallacies, we may reasonably conclude that 
the number of those arrested for drunkenness or us results vanes 
but little throughout the year Probably the same people supply 
the cases of drunkenness in winter and of assaults in summer 

R C T Lvans. 

9 Heathcote Street, Gray’s Inn Road, W C , March 3 


Mechanical Method* of Calculating Logarithm* 

The following mechanical method of finding logarithms 
seems to be as simple as any that have been proposed, and has 
the advantage that it gives the logarithms of all numbers without 
interpolation, and at the same time affords a proof of the funda 
mental properly of the function 

Let a flat ruler AB be provided at one end, A, with a hatchet 
edge (like that of the hatchet plammeter), so arranged that when 
the ruler » held horizontally, and the hatchet allowed to touch 
the paper, it touches at a point vertically below the edge of the 
ruler The hatchet must lie in a vertical plane inclined at a 
convenient angle (say 45") to the ruler Let the ruler be held 
thus, with Its edge touching a pm On moving the ruler so 
that the hatchet does not slip sideways, the latter will trace a 
spiral curve on the paper from Us mode of generation the 
spiral clearly cut* all radii vectores at the same angle, and thus 
is the well known equiangular spiral Let OA be a radius 
vector of unit length, and OP one of length r Let AOP = S 
where 9 may be expressed in terms of any convenient unit, 
then we may define the logarithm by the equation #=log r 
Of course, 9 depends on the angle of the spiral and on the unit 
of angle adopted as well as on r, and so 1* not yet completely 
defined We can, however, Immediately prove the fundamental 
property of the logarithmic function 

Imagine a copy O'A P' of the diagram to be made on some 
extensible material, and to be extended equally in all directions 
in the ratio R 1 All angles remain unaltered, and the new 
curve Is an equiangular spiral with the same angle as before. 
If, now, O' be placed on O, and the new diagram turned till A' 
lies on the old spiral, the two spirals, having the same angle, 
must coincide, and hence P' lies on the old lpiral Now 
OA'= R, OP'-rR, AOY = AOA' + A'OF = a6a' + AOP, 
which give* log rR = |og r+Iog R, the fundamental property 
If we further chose oar unit angle so that log 10= i, the spiral 
will give Briggian logarithms It would, perhaps, be more 
convenient practically to adjust the angle of inclination of the 
hatchet so that log xo is represented by ioo°, or perhaps by 
360* If we divide the circle centestaurily. It may seem that ihe 
logarithm, as defined above, still depends on the angle of the 
spiral, bat this idea can be readily disproved by means of the 
equation log rRslog r+log R. The logarithm, having been 
defined without reference tolndices, may now be used to define 
the quantity J*, where n is negative or AnctionaL and to give the 
index law* in a manner rather lea* artificial than that usually 
adopted (the fact that no indication is given of the many-valued 
Ch a ra ct er of a fractional power is, however, a drawback). 
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THE CENTENARY OF THE BERLIN 
ACADEMY OF SCIENCES 1 

I T is with feelings of pleasure that we call the attention 
of our readers to the fact that rather more than one 
month ago the Academy of Sciences at Berlin, at it* 
meeting on the 25th of January, commemorated with 
great rejoicing and some very pardonable pnde the work 
which its members have done in the world during the 
last hundred years The subjects which have been in¬ 
vestigated by this distinguished body include almost 
every branch of human knowledge, and although at this 
date we are too near in point of time to be able to judge 
definitely and finally as to the value of the work which 
the German scholars and men of science, whose names are 
wntten on its books, have done, there is no room for 
doubting that they have enlarged the bounds of human 
knowledge in every direction, and have brought us 
many degrees nearer to the goal sought by all honest 
investigators 

The Berlin Academy lias kept in mind what the true 
functions of an Academy of Sciences should be, for 
it has not Bought to limit the number of subjects which 
its members desired to investigate, and it has not at¬ 
tempted to patronise or to foster the growth of one class 
of sciences, or of one branch of learning, to the exclusion 
of all others It has encouraged knowledge of every 
kind, and has supported by its influence and money the 
workers in the most recondite branches of human 
learning, and its influence for good has been so far 
reaching that it would need a volume if we attempted to 
describe the work which has been well and efficiently 
performed under its auspices And the Academy of 
Sciences at Berlin has not only helped the world posi¬ 
tively, as it may be termed, that is to say, by enabling its 
members to formulate and build up sciences, but nega¬ 
tively, by making it impossible for the faddist, and crank, 
and charlatan to press nis views upon the non expert, but 
well-educated, section of the German public In this 
last capacity it has performed, very quietly and unob¬ 
trusively, but effectively* a most important duty, and it 
has succeeded in obtaining and holding a position of 
authority which cannot be gainsaid It has proved to all 
the world that when it sets its seal of approval on a 
man's methods or works, those methods ana works have 
permanent value. We may almost say that the work of 
German scholars and thinkers is so good because they 
possess in their country a high authority for the approval 
of which they are content to toil long and arduously, 
knowing well that its sump is a hall-mark which the 
intellectual world will honour, and the full value of 
which will be duly credited to it Of the universality of 
learning the Academy at Berlin has been a consistent 
and powerful patron, and the long list of great names 
whicn Herr Waldeyer, one of the secretaries of the 
Physical Section, brought to the notice of the members 
at its festival meeting is a splendid proof of this 
statement Among historical investigators and jurists 
may be mentioned Fichte, Schleiermacher, Schelhng 
ana Trendellenburg, among students of linguistic* 
and arch&eologists, Boeckh, Bekker, Bopp, Cnrtius, 


1 SiimfiUricktM dir KtnJflUh Pmubchi* Ahmdtmk dtr Wiittm- 
•ckaftin #* Bfrlm 13 Jmmr Offcntluh* Sttatmg **rFiUr A* 
Gt&trUftifit Sr dn Kat art and KStdp *mddii/mAnstmg* 

KMlgrNtdrkh * II In CarolMlan bd Georff Hamer, Berlin. 
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Haupt, DiUmann, MUllenhofi and Leptius, among 
mathematiciana and physicists, Dirichlet, Kronecker, 
Erman, Dove, Kirchhoffj Kundt and Helmholtx, 
among chemists, Mitscherlich and Hofmann, among 
astronomers, Bode, Ideler, Encke, among geographers 
and cartographers, Ritter and Kiepert, and among 
biologists, Link, Braun, Lichtenstein, Ehrenberg, 
Milller and du Dots-Raymond The above names re¬ 
present only a selection, but these eminent members by 
their works have permanently influenced, and have 
stamped their individualities upon, the various sciences 
to the investigation of which they devoted their best 
powers and their lives The Berlin Academy, and the 
very few institutions which resemble it, are the only 
places where men of -such diverse qualifications and 
acquirements as Schleiermacher, Ranke, Lepsius, Dill- 
mann, See beck, Kirchhoff, Helmholtz, Hofmann and 
Encke could be found sitting together as members and 
discussing the best methods for furthering the universality 
of knowledge In Berlin, Vienna and St Petersburg 
the past and present members of the Academies have 
earned out the intentions of their founders, and every 
branch of human knowledge has been considered worthy 
of recognition and encouragement at their hands. 

The Academy at Pans was onginally founded for the 
preservation of the French language, but the French 
eavants soon found that it was necessary to establish 
other bodies which should represent the arts, and sciences, 
and archaeology Hence the Acaddmie des Inscriptions, 
the Acadlmie des Sciences, and the Acaddmie des 
Beaux Arts came into being, in 1795 these Royal 
Academics were combined under the general title of 
Institut National. Thus together they represent all 
natural knowledge, and the various Academies really 
form sections of one great controlling and directing 
intellectual power in France The operations of this 
power are so extensive that even a writer like M Zola 
thinks himself entitled tq enrolment among the members 
of one of its great sections 

When Herr Waldeyer had read his festival address he 
proceeded to report to the meeting what works the 
Academy had in hand, and to desenbe the progress which 
had been achieved in them These included a Corpus 
of Greek inscriptions under the direction of Kirchhoff, a 
Corpus of Latin inscriptions under the direction of HH 
Mommsen and Hirschfeld, the publication of the Com¬ 
mentaries on Aristotle, of the political correspondence of 
Frederick the Great, of the Acta Berussica , of the Latin 
Thesaurus by Diels, of an edition of the works of Weier- 
atrass, of the work of Kant, of the Arabic history of Ibn 
Saad, of an Egyptian Dictionary, &c , to give a list of 
all the works upon which the Academy is engaged would 
exhaust our space, and the curious reader will find them 
all mentioned on p 45 flf of the bitzungsbcncktc 

The writing of these remarks causes many disquiet¬ 
ing facts to cross the mind , foremost among them is that 
which tells us that there is no equivalent m England of the 
Academy of Sciences at Berlin In its earlier years the 
Royal Society in a measure occupied in England the 
position now held by the Academy at Berlin in Germany, 
but such is no longer the case. The founders of the Royal 
Society apparently intended its members to be recruited 
from the rank9 of scientific men of every kind, and the first 
seventy volumes of the Philosophical Transactions bear 
testimony to the truth of this assertion. The pages of that 
work were open to every scholar and man of science, pro¬ 
vided that he had something to say and knew how to say 
it, and #s a result the earlier volumes of the Philosophical 
Transactions are wider in their scope than the later ones 

Thus if the reader will take the trouble to turn over their 
pages^he will find papers on Latin. Greek. French, Irish, 
Phoenician, Etruscan and Runic Inscriptions, accounu 
of pigs of lead, a tessdated pavement, a leaden coffin, 
Irish urns, deepen extract from a letter comparing the 
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Egyptian and Chinese languages, and even a paper M On 
judging of the age of learned authors by style* Mr P 
H Maty 1 Index of the first seventy volumes of the 
Philosophical Transactions , published In 1787, wlU supply 
many other examples of the extreme comprehensiveness 
of the scope and view of the Royal Society in its earlier 
years 

Slowly but surely the view of the Society has 
narrowed itself, and almost the only welcome guests 
are the mathematician, and physicist, and biologist ; 
in like manner the Philosophical Transactions and Pro* 
cetdings have become the home of “papers* in which 
letterpress and figures and algebraic sigiu appear in 
almost equal proportions Papers on philology and 
archaeology are extremely few, whilst those on physics 
and physiology greatly preponderate. Is it too late for 
the Royal Society to come back to the original field of 
its investigations? And although everything “ made in 
Germany 1 * is not necessarily good, it would probably 
gain more power and increase its influence if it imitated 
the excellent example afforded by the Academy of 
Sciences at Berlin in ns efforts to further the universality 
of knowledge 


THE POTENCY AND PREPOTENCY OF 
POLLEN 

1 N his book on “Cross and Self fertilisation of Plants 1 ’ 
(pp. 393-401), Charles Darwin called special atten¬ 
tion to the subject of pollen prepotency, and showed that 
numerous cases occur where the ovary of a given flower 
is more effectually pollinated by means of pollen-grains 
from some other flower, or from particular anthers, than 
by grains from its own anthers. If the two kinds of 
grains be present together on the stigma, the prepotent 
pollen is able to drive its tubes down the stigma more 
rapidly than the other, and so the ovules are reached 
first, and the egg-cells fertilised by the contents of the 
favoured or successful tubes—a point of great significance 
in crossing Numerous examples were also given by 
Darwin, which indicate far-reaching effects of pollen on 
various parts of the flower and ripening fruit, these 
may be termed pollen-potency Since Darwin's time we 
have learnt much more of the processes which go on in 
pollination and fertilisation, and, among other things, 
that the pollen tube of, for instance, a lily, carries down 
m its end, floating in its protoplasm, two active nuclei 
(generative nuclei) which bear in themselves the here- 
ditablo properties of the parent plant of the pollen, as 
well as remains of another nucleus (vegetative nucleus) 
of no use in fertilisation 

Ne fact in the domain of plant histology is better 
established than that fertilisation consists in the union of 
one of these generative nuclei with the nucleus of the egg¬ 
cell in the embryo-sac, and the researches of Stns- 
burger, Guignard, Farmer and others have rendered the 
whole process of this nuclear fusion and its consequences 
so clear, that even minute details can be correlated with 
what occurs in organisms other than the flowering 
plants. In this connection 1 need only recall the demon¬ 
stration by Ikeno and Irase, 1 and by Webber, 1 that the 
generative nucleus m the pollen tube is a spermatozoid, 
and in Gingho and some other gymnosperms is even 
ciliated and motile, and escapes as a true spermatoioid. 
This important discovery has lately been extended by 
Nawaschin, 3 who found that the two generative nuclei m 
the pollen tube of Fritillaria and UUum are elongated, 
and are emptied into the embryo-sac as writhing worm- 
like bodies, and the same has been demonstrated by 
Guignard 4 for Lilium Martagon The main point was 
also demonstrated by Miss Sargent at the last meeting 
of the British Association at Dover (September 1899).* 

* Pnc R S toL 1 st 1899, p. 163. 
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But Nawaschin and Guigsard have further shown that, 
in addition to the normal fertilisation of the egg-cell by 
one of these pollen-nuclei (spermatosoid), tne other 
spermatoxoid fuses with the upper polar nucleus of the 
embiyo-sac, and thus brings about a sort of secondary 
fertilisation—a fertilisation of the cell which, by further 
division, produces the endosperm For it wifi be re¬ 
membered that the secondary nucleus arises by the 
fusion of the two polar nuclei 

Divested of details, while one spermatoxoid nucleus 
carries material from the pollen into the egg-cell, and so 
transfers the influence of the male to the egg and its 
resulting embryo-plant ' t the other spermatoxoid carries a 
similar share of material from the pollen into the polar 
nucleus, and thus transfers the influence of the male to 
the secondary nucleus of the embryo sac, and thus to the 
endosperm. 

Now the endosperm is regarded as the representative of 
the prothallus of the higher Cryptogams, and acts as the 
nurse for the embiyo , and the upshot of the foregoing 
is that not only is the embryo (ana through it the future 
plant) affected by the male hereditary substance, which 
can be easily seen eventually in cross bred plants and 
hybrids of all sorts, but the rudimentary prothallus genera¬ 
tion also receives its dose of male substance, and the 
question arises whether the effect of this dose can be 
traced in any visible way 

Let us now turn to another set of events It has 
been known for some time that different vAnettesor races 
of the maixe or “ Indian corn,” although all belonging to 
the same species, show remarkable differences, not only 
in the size, shape, colour, &c, of their well-known grams, 
but also in the nature of their nutritious contents —ia 
what is usually termed the “flour" or “meal” Now, 
this “flour” is the endosperm, and contains the nutritious 
substances for the growing embrya In the typical case 
its cells are crammed with starch grains, well known in 
domestic economy as “ corn-flour " But in certain races 
of maize there are no (or very few and small) starch 
grains, but a slimy substance (dextrin ?), mixed with 
sugar, fills the cells Again, the outermost layer of cells 
bounding the endosperm—the so-called aleurone layer 
—has, not starch grams, but nitrogenous reserve stores 
for its principal contents, and in some races bright 
purple or other colouring material as well, which shines 
through the skin of the gram (testa and pericarp), and so 
gives the hue to the fruit 

The economical importance of the maize 1 has stimu¬ 
lated many observers to experiment m hybridising the 
existing races, and the pnncipal object of this article is 
to show bow some recently observed results in this con 
nection have—quite unexpectedly—come to cast new 
lights on the phenomena above referred to, and to illus¬ 
trate the potency of pollen in a way not hitherto 
suspected 

These researches are due to De Vries, 9 and to Correns, 1 
who have found that if cross-breeding is earned on 
between races of maize with a starchy yellow endosperm 
and violet aleurone layer, and races witn a sugary hyaline 
endosperm and colourless aleurone layer, for instance, very 
marked effects of the pollen can be traced m the endo¬ 
sperm of the directly resulting grainy quite apart from 
the effects eventually discernible in the resulting cross¬ 
bred plant to which the embryo gives nse, and which, of 
course, are only visible in the succeeding crop. These 
visible effects of the pollen are expressed only m the 
colour and chemical contents of the endosperm 


1 Tbm nml l> uad for Polftatt, corn Sowar, pop-corn, ftc , and altar tba 
naimir of nab la dbrilUng spirit*. Tba young grain* u* coolrad Tba 
mgaryaap bttad for fcnMBtad drlnla, CUes,Pafcw da ftfahb. Ac. Tba 
dnww paper, k. Tba raw grain, young shoot*, ftc , for toddar Bona 


atnw Sor panriftc. Tba raw grain, young aboota, ftc , 
moaa ara of bratJcukural valoa, and so on. In 1603,3V 

?k i frf7iTl‘2a eU10ttl<u 
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Thus, the result of pollinating a race (A) which has a 
colourless aleurone layer, by a race (B) with a coloured 
one, may be that the ripening gram of A now obtains an 
endosperm with its aleurone layer the same colour as B , 
or if A has a starchy endosperm and B a slimy and 
sugary one, the endosperm of A becomes slimy and 
sugary, and so on 

The effect of the pollen of B, so directly expressed in 
the resulting endosperm of A, does not necessarily show 
itself in the converse case, however , and if the pollen of 
B alters the colour of the aleurone layer in the grain of 
A, the effect of the reciprocal cross may be that the 
pollen of A alters—not the colour of the aleurone, but— 
the contents of the endosperm of B, eg from starchy to 
sugary, and so on 

Correns points out that no visible change in the 
embryo, or in the size of the endosperm, or size and 
shape of the grain can be thus directly produced - 
whatever may be the more distant effects visible in the 
cross-breed resulting fiom the sowing of the grain next 
year 

There seem to be two possible ways of explaining 
these remarkable phenomena 

i irst, we may suppose that the spermatoxoid nuoleus 
of the pollen tube, having fused with the egg cell, so 
alters tne embryo that as it grows it affects the endo¬ 
sperm (eg by secreting some enzyme) and so alters the 
colour 01 the aleurone layer on the nature of the cell- 
contents , this hypothesis is supported in part by the 
fact that while it is easy to produce sugary endosperms 
in grains of races which normally develop starchy ones, 
the converse action is not obtained 
The second hypothesis is that we have in these pheno¬ 
mena the direct visible effects of the fusion of the 
second pollen tube nucleus (spermatozoid) with the polar 
nuclei (from which the endosperm results) In other 
words, we have here a hybrid endosperm as well as a 
hybrid embryo 

Both De Vries and Correns regard the latter explana¬ 
tion as the right one, and Correns points out that similar 
cases have been observed by Giltay in rye 

On the other hand, no visible results in the endosperm 
were obtained in peas and lilies, and the deep blue 
colour of the yellow seeds of species of Leucqjum or of 
Peas crossed with the pollen of deep blue seeded races 
of the same in each case depends on the formation of 
blue proteid grains in the epidermis of the cotyledons 
That these positive results will lead to renewed investi¬ 
gations of other cases of nuclear fusion —eg graft- 
hybrids and other examples of the reactions between 
scion and stock -may be confidently predicted, and in¬ 
teresting discoveries must await us My present object 
Is to call attention also to this excellent example of the 
reciprocal advantages botanical science obtains by the co¬ 
operation of workers in two totally different fields—the 
results from the laboratory here throwing suggestive 
lights on those from the seed-bed and garden, and vice 
versa, (See, also, Address to Botanical Section of 
British Association, Toronto, 1897, p 3.) 

H Marshall Waku 


A TMOSPHFRIC ELECTRIC 11 Y AND 
DISEASE 

T AST summer I had the honour of making the 
acquaintance of Dr Schliep, of Baden-Baden He 
is well known to English medical specialists. He urged 
me to design a recording electrometer, such as would 
enable medical men to study atmospheric electricity 1 
found that he himself bad made daily observations for 
twenty years, using a gold leaf electroscope, which 
enabled him to say whether the air had strong or weak, 
positive or negative, electric potential, at the end of a 
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water dropping collector He showed me that he had 
made an earnest study of the connection between atmo 
spheric electricity and diseases, and I am convinced that 
his conclusions are of great importance I feel, there¬ 
fore, that I am doing a service in bringing before the 
notice of readers of Nature the following account 
of a paper, by Dr Schhep, in Sonderabdruck aus 
Deutsche Meditl nal-Zeitung 

He first refers to the meteorological observations 
usually made, and goes on to say that our knowledge of 
atmospheric electricity is now as vague as was the know¬ 
ledge of warmth before thermometnc observation became 
systematic Dove, in 1837, and Humboldt, in his Cosmos , 
mention the importance of the study of atmospheric 
electricity Dr Graves, of Dublin, made observations and 
said 11 Practically these experiments are of importance, 
because some causes of the periodicity of certain acute 
diseases, their decrease and increase at certain hours of the 
day, may be deduced from them ” Hufeland also refers to 
this matter Dr Buzonne,*of Wurtemburg, in 1841, drew 
attention to the fact that during the cholera epidemics of 
the third decade of this century, there was a prevalence 
of negative electrification of the atmosphere Dr Pallas, 
a French physician, wrote on this subject in 1847, and 
Dr Crait, an Englishman, wrote about it in 1859 

Dr Schhep now describes his method of observation 
with the gold leaf electroscope, and gives the following 
results The first part of these may be said to be well 
known to us. What seems to me of most importance is 
the effect on organisms. 

Atmospheric electricity is generally positive If the 
sky is covered, the potential decreases or shows varia¬ 
tions, and is from time to time negative During rain, 
negative potential is often observed The approadi of a 
thunderstorm is generally marked by great alteration 
towards the negative, followed by considerable oscilla 
lions in both directions, with a predominance of negative 
Usually the positive potential is higher and more regular 
during the night than during the daytime. From 9pm 
to 3 a,m the potential changes little. It diminishes by 
daybreak, reaches its lowest value at 3 pm, then 
increases and reaches the maximum at 9 p m, 1 here is, 
therefore, a minimum dunng the day, and an almost 
constant maximum dunng the greater part of the night, 
that is to say, there is only one daily period These facts 
are deduced from the use of the registering apparatus of 
Mascort Other observers have found two maxima and 
two minima, but they are probably only accidental varia¬ 
tions. In every month there are a number of days on 
which negative electrification can be observed, others,and 
they are rare, when there is scarcely any electnfication 
noticeable On most days there is positive potential 

According to Mari'* Davy’s observations in Pans, and 
Dr Schliep's at Baden, there are two days of positive 
electnfication for 28 negative The winter shows higher 
potential than the summer 

Many terrestnal phenomena, such as earthquakes, are 
said by trustworthy observers (5>chubler ; Humboldt) to 
greatly influence atmosphenc electncity After an 
auroral display there r. strong positive electnfication. 
At greater elevations, especially on steep and high 
mountains, the electrification is greater 

Dr Schhep makes the following statements about 
the influence of atmospheric electncity on human 
beings —Negative electrification is tiring, positive is 
exciting Positive is favourable to the process of 
oxidation, increases metabolism, circulation and secre¬ 
tion k may be that the increased formation of 
ozone has an influence in this way also, but we can 
imagine a direct stimulating influence of positive 
electncity on the nervous system We may affirm the 
existence of this influence as, dunng strong^electnflcation, 
disturbances of the normal condition are noticeable, as in 
sleeplessness, j&e existence of states of anxiety, hyatena, 
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neuralgia, and even sometimes inflammation of the 
respiratory organs. One interesting confirmation of this 
opinion is found m the observations which Eyseletn has 
made regarding the behaviour of nervous people, as in¬ 
fluenced by the amount of ozone in the air It seems 
that if there is too little ozone, and especially if it com- 
pletely and suddenly disappears, there is considerable 
bodily disturbance, whilst its sudden reappearance 
causes a quick return of healthy feeling It has also been 
proved that a continuance of much ozone is not unfavour¬ 
able to health Ozone intensity less than No. 10 of 
Zender's scale, but not much less, has a tonic effect on 
nervous people, but intensities from 9 to 4 cause dis¬ 
turbances These facts agree with the observations I 
have made in regard to the health of my patients, as 
affected by atmospheric electricity From these observ¬ 
ations 1 conclude that a certain amount of nervous dis¬ 
order, as well as a power of resistance, are associated 
with positive electrification As in many other cases, 
there is therefore in this instance the possibility of 
having too much of a good thing 

Unhealthy symptoms, unfavourable to tissue-change, 
accompany negative electrification Feelings of fatigue 
and lassitude, exhaustion of the nervous system, arrest of 
perspiration, loss of tone in the blood-vessels, accompany 
negative electrification Congestion, bilious and apo¬ 
plectic attacks and hemorrhages are the results The 
development of bad gas, processes of decomposition, and 
increase of bacilli are the accompanying phenomena. 
Certain forms of disease, as angina, pneumonia, herpes, 
mav, to extents depending upon local conditions, increase 
witn negative electricity, and seem to be related to the 
souring of milk, the decomposition of meat, and the de¬ 
velopment of bad smells in the street gutters and drains 
If we say that the bacilli are the cause of these things, it 
may be true , but it does not explain why bacilli find more 
favourable conditions for their existence on some days 
than on others with equal warmth, moisture, air-pressure, 
See Dr Schhep goes on to say that we get clearer notions 
if we consider tne difference between animal and plant 
metabolism 

We know the astonishing effect of a close thunder¬ 
storm-day on vegetation, the sudden breaking forth of 
buds, leaves and flowers, the quick development of the 
young seed, and the sometimes rapid growth of such 
plants as asparagus 1 ight, warmth and moisture are 
of course the first conditions. The observation of this 
remarkable phenomenon gave rise to an interesting 
experiment of Becquerel He selected four hyacinth 
roots of equal size and sort, which he put in a weak salt 
solution, two in a frame of glass, the third in a frame of 
zinc, and the fourth in a frame of copper The copper and 
zinc were attached to each other by a wire Tne vege¬ 
tation developed most at the negative pole, less in the 
neutral frame, and was least at the positive pole. It seems 
that the roots of plants need a negative electric medium, 
and the crust of the earth is constantly negative What 
increases the tissue-change in plants! decreases that of 
the animal organism Thus, very often, days good for 
vegetation become tiresome for us. Walking in the streets 
causes great fatigue All animals are tired on these days. 
They are the days of negative atmosphenc electncity, 
days on which the bacilli are tnumphant, wounds 
become septic, and germs of epidemic diseases find 
favourable conditions for development It will concern 
bacteriology to pay attention to tbe facts. In balneo- 
meteorolngy, the most important object is the influence of 
atmosphenc electncity on the anomalies of the constitu¬ 
tion From its better study we shall be able to denve 
hypotheses for our hygienic and therapeutic study, and 
besides the importance of geographical position, warmth, 
moisture, &c, atmosphenc electncity will also play an 
important part in tne classification of climates. We 
shall not only have to distinguish between land and sea- 
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of All afflictions, never swerved for an instant from the 
course he had to run 

Entering, at the age of fourteen, the department of 
entomology of the Pans Museum, in the humble capacity 
of what would be termed an “attendant” in our own 
Museum, Blanchard soon developed such a capacity for 
zoological work that he was transferred to the scientific 
staff His first great chance of distinguishing himself 
occurred when he accompanied, in 1844, Prof H Milne- 
Edwards on his celebrated expedition in the Santa 
Rosalia to Sicily, for the purpose of studying the marine 
fauna of the coasts. Shortly after this he was appointed 
Professor of Entomology to the Museum, and in 1863 
received the honour of election to the French Academy 
of Sciences. Throughout life his chief study was ento¬ 
mology, the Coleoptera being his especial favourites; 
but he also devoted a considerable amount of attention 
to other branches of zoology, as well as to comparative 
anatomy, and in his latter years entered on the study of 
the geographical distribution of animals, both in past and 
present times His works on Madagascar and New 
Zealand are well-known examples of his devotion to the 
latter branch of science. As a token of the esteem in 
which his labours were held by his fellow-workers, it may 
be mentioned that a genus of Carboniferous Neuroptera 
was named Blanckardia in his honour , while several of 


climates, wet and dry climates, cold and warm climates, 
but we shall also have to characterise a climate by its 
electrification and define with greater exactness the 
terms “relaxing .* 1 and “bracing ” 

Perhaps we shall also be able to speak of a “ spend¬ 
ing” ana a “ saving rt climate We must not separate one 
characteristic of the climate from another and prefer it, 
in nature all phenomena work more or less together, they 
depend on one another and exercise mutual influences on 
one another. The electric conditions of the air are 
indicated by other meteorologic records, and hence we 
have important sources of information which ought not 
to be neglected, as our methods of making direct electric 
observations are not yet satisfactory One can, from the 
daily increase or diminution of pressure, warmth and 
moisture of the air, say something of its electrification 
In this connection it is of no importance whether the 
barometer is high or low, but whether it rises or falls It 
is not important to know whether the moisture of the air 
is great or not, it is important to know whether the 
moisture decreases or increases, whether the process of 
condensation or of evaporation prevails 

Dr Schliep here described at length the meaning of 
dew-point in hygrometnc observations He exhibited 
also a reduction disc made by Lambrecht, of Gttttingen, 
a sort of circular slide rule, to facilitate the reduction of 
observations He showed that the atmospheric electri¬ 
fication becomes negative if the average temperature and 
dew-point rise and if the barometer falls at the same time. 
If, however, the temperature and dew point fall whilst 
the barometer rises, one may assume a positive electri¬ 
fication. He pointed out on the curves which repre¬ 
sent his registrations at Baden dunng'the previous ten 
years, that the air-pressure on one hand, and the 
temperature and moisture on the other, altered mostly 
in opposite directions It was noticeable also that an 
exceptional steadiness for a few days was accompanied 
by the reverse of these movements as soon as the lines 
went for asunder The graphic representations of 
meteorological phenomena show more than one would 
think at first signt. More plainly than lists of numbers, 
they allow a comparison of climatic conditions of different 
years or of certain periods with the statistics of the 
prevalent diseases during those periods. 

Without a good graphic representation sucli statistics 
are never complete, however valuable the material which 
has been collected may be Thus, for example, consider 
the work of Hippius, published in the Archives for Cltn 
Medic vol xl, about dysentery and meteorological 
influences upon it, in which there was an inquiry about 
the relation between meteorological changes and bleed 
ings of the lungs with no apparent result May not the 
fouure of this inquiry be due to the fact that the meteoro- 
logic information was incomplete ? 

Dr Schliep finishes his paper by pointing out the 
importance of the general meteorological observations 
at watering-places being under a central governmental 
control The health resorts ought not to rest until they 
have obtained this aid from Government But he dis¬ 
tinguishes general meteorology from the simple kind of 
observation which it 19 in the power, and ought to be the 
duty, of every medical man to make for himself 

John Perry 


professor Smile blanchard 

B Y the death on February 11, at the npe age of 84 
years, of Prot Emile Blanchard, France has lost 
the doyen of its zoologists, the French Academy one of 
Us oldest and most esteemed members, and the Pans 
Museum a famous entomologist Blanchard’s career was 
a somewhat remarkable one, and at the saipe time a 
noble example to others, for he rose to distinction from 
the ranks, and, when stricken by one of the most terrible 
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the fossil birds from the Miocene of France described by 
Milne-Edwards, such as Anas blanchardi and Palaeortyx 
blanchardi , received their specific titles after the subject 
of this notice. In addition to purely scientific memoirs 
(of which a long roll stands against his name) Prof 
Blanchard was a frequent and admired contributor to the 
Revue des Deux Monde s on general subjects. 

But the most remarkable circumstance connected with 
a large portion of his work yet remains to be told In 
early life Blanchard was gifted with extraordinary acute¬ 
ness of vision, and was thus enabled to make dissections 
of extreme delicacy (of which he has left numerous 
drawings and sketches) without the aid of lenseB In 
fact, his eyes were described by one of his early con¬ 
temporaries as veritable microscopes. At the age of 
forty his visual powers showed serious signs of weakening 
Year by year the failure of power increased, with the 
result tnat at 45 he became nearly, and at 50 totally 
blind In the words of Professor Gaudry, “what more 
frightful affliction could have befallen a man whose life 
was passed 10 the investigation of Nature’s secrets? 
The existence of a naturalist, who seemed specially 
favoured by his natural gifts and by the honours received 
at an age when they are obtained by few, was delivered 
over to the misery of darkness. If only Blanchard could 
have still enjoyed the delights of family life, if, while 
unable to see them, he could have listened to the voices 
of a devoted wife and beloved children t But all was 
gone , he no longer saw, no longer heard anything I The 
visits of a few fnends could alone, from time to time, 
afford solace to his lonely existence.” 

Amid the unfeigned sorrpw of his confreres, his remains, 
on February 14, were consigned to their last resting 
place. 

Perhaps his best-known works are “Hi9toire des 
Insectes,” 1845, “ Catalogue des Coldopt&res du Museum 
d*Histoire Naturclle de Pans,” 1850, and “Metamor¬ 
phoses des Insectes,” 1868 R L. 


DRS C T R LUTHER AND G RUMKER 

\XnTHKN a few weeks, two observatones which have 
YV pfoyed a worthy part in the past history of 
astronomy have, by the death of their respective direc¬ 
tors, suffered a notable loss, and science will deplore 
the removal of two well-known names from the roll of 
worthies, who are remembeftd with gratitude for much 
indefatigable, if not brilliant, work 
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For forty-eight years Dr Carl Theodor Robert Luther 
worked unremittingly with the small instruments of the 
Diisseldorf Observatory, and few men have won so 
much satisfaction and rendered such essential services 
with apparently inadequate means When, a half cen , 
tury ago, he began to direct the fortunes of the little 
Observatory of Bilk, the discovery and the observation of 
small planets still awakened considerable interest in the 
astronomical world, and he perceived that a small 
observatory, somewhat meanly equipped, could not 
undertake a more meritorious service than to devote 
itself methodically to the study of the movement of 
these bodies. Resolved to devote himself to this work, 
he never swerved from it How well he worked with a 
six foot equatorial and a simple ring micrometer will 
readily be admitted by those who have had to use his 
observations in the discussion of planetary orbits In 
this one subject, which he had made his own, his untiring 
devotion enabled him to compete in accuracy, and m 
quantity of observations, with other observatories 
possessing greater optical power and employing more 
delicate apparatus He li\ed to see the branch of 
astronomical science that he loved and supported become 
Somewhat discredited by the very wealth of material 
with which the possessors of larger optical means and 
improved star-charts were able to startle and to over 
whelm plodding computers and observers If observation 
did outrun computation, Luther, however, made some 
effort to withstand the onrush, and he succeeded in placing 
the theory of five of the planets—Hebe, Parthenope, 
Melete, Danae and Glaukc—in such a satisfactory 
position that they are not likely to be lost 

But Luther 1 ! work began long before he went to Bilk. 
He was attached to the staff of the Berlin Observatory 
before Neptune was discovered He took a share in the 
construction of the Berlin star-charts, that rendered the 
actual detection of the planet so simple , and every one 
who has used Olbers' method for computing cometorbits 
will recall with satisfaction Barker's Table of Parabolic 
Anomalies, 44 von neuem berechnet von Herm Stud 
Luther w 

Modest honours followed Luther in his simple-minded 
devotion to astronomy In 1854, he was elected a 
Foreign Associate of the Royal Astronomical Society, 
and in the following year the Bonn University elected 
him a Doctor of Philosophy Seven times did the Paris 
Academy vote him the Lalande Prize for his discoveries, 
and when the same Academy struck a medal to com¬ 
memorate the completion of the first hundred small 
planets, his portrait appeared on the medal side by side 
with those of Hind and Goldschmidt, the representatives 
of Germany, England and France m this special field 
of research 

The death of Dr George Rumker, Ementus Director 
of the Hamburg Observatory, is also announced—a 
name long and honourably connected with the Hamburg 
Observatory, and associated with much good work. The 
late director was bom at the Observatory, where his 
father, after his return from Paramatta, was in residence 
Early trained to astronomical methods, Dr George 
Rumker had the advantage of experience in various ob¬ 
servatories, spending some lime at the Durham Obser¬ 
vatory under the late Prof Chevallier On his return to 
Germany he was attached to the Hamburg Observatory, 
and busied himself with the preparation of a catalogue 
of circumpolar nebube After his appointment as director, 
the energies of the observatory have been mainly devoted 
to the observation of planets and comets. These obser¬ 
vations, which have been mainly published in the 
Astronomtsdk* Nachrichten, display a considerable 
amount of;actmtyj but in addition to researches of a 
purely astronomical character, Dr Rilmker had given 
very considerable attention to all questions connected 
with the improvement of navigation, and to the testing 
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of instruments required in the service of the marine; 
The rapid development of the Port of Hamburg has 
made the testing of chronometers and accurate time dis¬ 
tribution matters of prime importance, and the Jate 
director fully recognised the desirability of ministering to 
the necessities of the port 


DR THOMAS PRESTON, FRS 
AITITH sincere regret we announce the death of Prof 
” Thdmas Preston, which occurred at his residence 
in Dublin on March 7 Still a young man, the event, 
although preceded by a tedious illness, came as a shock 
to his friends, and we believe will be learned with sorrow 
by every scientific man in this country Abroad, too, his 
name had recently become well known in connection 
with his researches on radiation in the magnetic field. 

Thomas Preston was born in co Armagh in 1860. He 
graduated both in the Royal University and in Trinity 
College, Dublin, in each University gaming high dis¬ 
tinction in mathematics and experimental science The 
first edition of his well known 14 Theory of Light ’* 
appeared in 1890, his “Theory of Heat” in 1895 He 
filled the post of Science and Art Inspector for Ireland 
since 1804 He held a Fellowship in the Royal Univer¬ 
sity, and also the degree of Doctor of Science of that 
University, and was elected a Fellow of the Royal 
Society in 1898 

What great promise was in Thomas Preston is known 
to all who are acquainted with the good scientific work 
he had already accomplished The Royal Dublin Society 
recently conferred upon him the Boyle Medal for dis¬ 
tinguished work i#the domain of pure science On that 
occasion the Science Committee of the Society reported 
on his work m terms a quotation from which will best 
serve to convey in a brief notice the scope of Preston's 
contributions to science. The report more especially 
relates to his services in connection with radiation in a 
strong magnetic field, and summarises the part he took 
m this recent branch of research, as follows — 

" Early in 1897 the broadening of the spectral lines arising 
from radiation in a strong magnetic field was announced by Dr 
P Zeeman; and about the middle of that year, Dr Zeeman 
further announced the fact that the triple nature of some of these 
lines had been established by aid of the differing polarisation of 
the central and Lateral bands This important experimental 
work was the first completely successful accomplishment of an 
experiment undertaken by Faraday, so Jong ago as 186a The 
theoretical aspect of Zeeman's first experiments had been ex 
amined by Prof Loren ti and by Dr Larmor The threefold 
nature of the broadened lines as axil as their polarisation phe¬ 
nomena had been predicted by ihese mathematicians, and also 
the probability that the change of wave length introduced by the 
magnetic force should be proportional to the square of the wave¬ 
length of the affected lines. 

41 Such, briefly, was the state of the inquiry, when Prof 
Preston—working with the Rowland Grating of the Royal Uni¬ 
versity—brought nis first research before this Society towards 
the cloee of 1897 Radiation Phenomena in a Strong Mag¬ 
netic Field,' TYanj. R.D S vol vi. Ser U p. 358). 

41 Members of this Society who were present on that occasion 
will recollect that they were treated to no second hand account 
of the phenomena, but were shown—a feat not before attempted 
—the triplication and quadruplicate of the lines of cadmium 
and si DC, by means of photographs projected on the aoreen 

14 In this communication, Prof Preston not only showed that 
he had attained a higher degree of resolution of the lines than 
had up to this been accomplished, bat he was able to announce 
the existence of quartet ana sextet forms for the first time. In 
his paper be seeks for explanation of the quartet variation from 
the nomal triplet, and the fact that the difference of wave-length 
introduced by the magnetic fence is not proportional generally to 
the square of the wave length (as the ample theory seemed to 
suggest) was forced upon him at thU early stags of his work. 

~ Although these matters were laid before the Royal Dubtta 
Society in December 1897, Prof, Preston can lay still eerifor 
claim to these observations, as appears from a short communica- 
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tion to NatvJlb In November of the mm# year (Nature, 
voi Mi p. 173) 

41 The second memoir on the subject appeared in the 7 Vanr 
metims of the Royal Dublin Society for June 1899 (voL Ik 
Ser. 1 L pp. 7 #/ t*f ), having been read by ProL Proton In June 
of that year 

11 He here offer* an explanation of the quartet form analogous 
to Prof, FitzGerald*! suggestion that the ionic orbits will vibrate 
with definite period about their position of rest in the magnetic 
field, and records the observation that, for corresponding lines 
of the natural groups or series of Kayser and Range, the theo¬ 
retic condition obtains. 

44 He further, in this communication, suggests a law which 
apparently Involves the fiu reaching conclusion that structural 
features in common are possessed by chemically related atoms. 
Although such a conclusion commends itself for other well known 
reasons, so direct a proof as is Involved In * Preston's Law 1 had 
hardly been hitherto adduced. This law he illustrates by the 
case of three substances —magnesium, cadmium and zinc The 
law e x pr e s se s the fact that not only are similar lines in the series 
of chemically related elements similarly modified by the mag 
netic field, but that the value 

rfx 

A* 

is, tn these cases, the same. The importance of this law, 
whether the theory of ions 11 accepted or not, is accentuated in 
M Cotton's able review of the present state of the investigation 
(Le Phdnomfcne de Zeeman, Saentia, October 1899.) 

11 In the course of these researches Prof Preston was gradu 
ally increasing the strength of his magnetic field* and lately was 
using a magnet built to his own design attaining a field of 
40,000 COS units. The design of this magnet is original, but 
a published account of it has not vet appeared 

44 With the aid of this powerful instrument he was able to 
announce, in the addendum to his paper in the Tram RDS 
last referred to, that the quartet form nitherto noticed is really a 
sextet, the outer lines being feebly bipartate, that the normal 
triplets are not further resolved, and that the diffuse triplets are, 
in fact, nonets, consisting of unequally luminous lines. 

41 Contemporaneously with these papers, others, mainly re 
espitulatory, appeared in the Pktktopkual Magas me and in 
Naturr. 

44 A clear and lucid account of the whole matter (s also to be 
found In the report of Prof Preston’s lecture before the Royal 
Institution, appearing in Nature (voL lx Tune as, 1899) 

11 It is satisfactory to find how dearly in his later papers 
Prof Preston recognises the pioneer work of Dr G J Stoney 
(upon whom this Society conferred the Boyle Medal last year) 

44 We have in the foregoing referred to Prof Preston’s leading 
work and to that specially qualifying him to receive the Boyle 
Medal, but before this work appeared, he was already known as 
a writer on science of high standing His text books on Light 
and Heat are at once characterised by a dear and pleasant style 
and a thorough grasp of the subjects treated These works may 
each fairly claim to be advances on any previous English text 
books of the same scope. 

44 Prof. Preston U also the author, In part, of a well known 
text-book on ‘Spherical Trigonometry,' as well a* of several 
scientific papers, which are all marked by bis ingenuity and 
(borough nets. 11 

AH who have known Thomas Preston will share in a 
feeling more deeply founded in human nature than the 
regret for his “unfulfilled renown "—regretful as this 
assuredly is. The loss of his friendship will be felt even 
more keenly than the strong sense of the great loss science 
has experienced by his early death. 


GEORGS JAMES SYMONS, FRS 
OC 1 ENCE in general, and Meteorology in particular, 
° has lost tn ardent worker by the death of Mr G J 
Symons, F R.S, the indefatigable founder of the British 
Rainfall Organisation. He had been enjoying good health 
until the evening of February 14, when he was stricken 
with paralysis, from which he never rallied, but passed peace- 
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natural phenomena, and very early commenced 1 regular 
weather observations. His love of this became so strong' 
that his parents were ultimately obliged to permit hgn to 
follow this branch of science, although he was warned by 
such a high authority as Mr James Glaisher, F R.S ,that 
“science would not pay" He served under Admiral 
FitsROv in the Meteorological Department of the Board 
of Trade for a few years, and then began his life-work of 
collecting rainfall statistics His first annual volume of 
“ British Rainfall " was for the year i860, and this con¬ 
tained records from 168 stations How this work grew 
under his guidance and ceaseless energy is seen from the 
fact that in the volume for 1871 he published records 
from 1504 stations , for 1881, from 2145 stations , for 1891, 
from 2790 stations , while for 1898 he was able to publish 
records from 1404 stations The information and data 
thus collected soon became of great assistance to 
cml eng meets and others engaged in questions 
of water supply In the course of time Mr Symons 
became the greatest authority on the distribution of rain¬ 
fall over the country, and was an indispensable witness 
at Parliamentary Committees on questions of water 
supply The Albert Medal of the Society of Arts was, 
in 1897, awarded to Mr Symons "for the services he 
had rendered to the United Kingdom by affording to 
engineers engaged m the water supply and the sewage 
of towns a trustworthy basis for their work, by establish¬ 
ing and carrying on during nearly forty years systematic 
observations (now at over 3000 stations) of the rainfall 
of the British Isles, and by recording, tabulating, and 
graphically indicating the results of these observations 
in the annual volumes published by himself" It is a 
satisfaction to know that the rainfall organisation will 
not cease with his death, but will be carried on by his 
co-adjutor, Mr H Sowerby Wallis. 

In 1866 he commenced the publication of Symonts 
Monthly Meteorological Magazine, which has been con¬ 
tinued up to the present time. 

Mr Symons was elected a fellow of the Royal 
Meteorological Society in 1856, and served on the 
Council from 1863 He was President in 1880-81, and 
Secretary in j873~79,and also in 1882-99. He was elected 
President a second time in January last, in view of the 
Jubilee of the Society takkig place during the present 
year, but, owing to his being seized withparalysis, he had 
to resign this office at the following Council meeting. 
He was elected a Fellow of the Royal Society in 1876, 
and at the last anniversary meeting was made a member 
of the Council 

Mr Symons was a regular attendant at the meetings 
of the British Association, and served on several of tne 
committees. He was also for some time on the Council 
of the Royal Botanic Society and of the Sanitary Institute. 
He was also Chevalier de la Legion d’Honneur 

Mr Symons was a keen bibliophile, and had a very 
valuable meteorological library Among his publications 
may be mentioned Merle's MSS 14 Consideraciones 
Tempenei pro 7>annis m 7 -< 344 ”. “Ram—how, when, 
where, why it is measured" , “ Pocket Altitude Tables ” 
(3 editions), “The Floating Island of Deruentwater” , 
and “The East Anglia Earthquake." He was a most 
genial and amiable man, and had the power of drawings 
around him a vast number of frienas and voluntary 
observers, who will deeply mourn his loss. 1 

~~ NOTES . 

Prop E Fischer, of the University of Berlin, has been 
elected a corretpondant of the Paris Academy of Sciences, in 
the Section of Chemistry 

Wb regret to see the announcement of the death of Dr 
William Marcet, F,R S , at Luxor, Egypt, in his seventy second 
year The death is also announced of Mr William Thorpe, a 
vfee-prerident of the Society of Chemical Industry 
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Prof D E. Hughes, FR.S, whose whole estate has been 
valued at 473,034/ gross, including personality of the net value 
of 472,704/, has left the greater part of hit property to the 
Middlesex Hospital, London Hospital, King’s College Hospital, 
and Charing Cross Hospital A considerable sum has also been 
left to various scientific societies. By his will of May 9, 1893, 
he bequeathed to the Institution of Electrical Engineers, of 
which he was a past president, 2000/ for a David Hughes 
Scholarship Fund, similar to the Sir David Solomons Scholar 
ship Fund | to the Sociftf Internationale des Electndens In 
Paris, of which he was a member, 2000/ for a scholarship fund , 
to the Royal Society, 4000/ to apply the income in prues for 
original discoveries in physical sciences, particularly in electricity 
and magnetism, to the Pans Academy of Sciences, 4000/ for 
the ume purposes ; and to the Royal Institution of Great 
Britain, in Albemarle street, 1000/ for its general purposes. The 
sum at present available for the Hughes Hospital Fund seems 
likely to be between 300,000/ and 350,000/, and eventually over 
400,000/. 

Referring to the death of Mr Leander J McCormick, of 
Chicago, at the age of eighty-one, the Athenaeum recalls the 
fact that he was an inventor of agricultural machinery as well 
as a munificent patron of astronomical science His father 
was the well known Robert McCormick, of Virginia, a pioneer 
in the construction of apparatus for reaping by machinery At 
his death, in 1846, the development and improvement of the 
mechanism of the original reaper devolved upon the son, him 
self a man of skill and resource As regards the encouragement 
of astronomical research Mr McCormick was no laggard, and 
he stands out prominently among those American citizens who 
have liberally contributed to the promotion of the work of obser 
vation He gave to the University of Virginia the existing 
astronomical observatory which bears hu name, the cost of 
building and equipment reaching the total of 20,000/ It was 
the desire of Mr McCormick that the telescope and equipment 
should be the best of the kind in the world, and at the time of 
inauguration such was probably the case 

The Memorandum by the Financial Secretary to the 
Treasury on the estimates for Civil Services for the year ending 
March 31, 1901, has iust been Issued as 4 Parliamentary 
paper Among the works entailing additional expenditure are 
included the adaptation of the Imperial Institute (London 
University) buildings, 8770/ t a new Die and Medal Depart- I 
ment of the Royal Mint, 8300/ , and Census Office buildings, 
4000/ The addition of 5751/ for the Local Government 
Board includes 4000/ for extended arrangements for the supply 
of glycerinated calf lymph An interesting item is that on the 
Science and Art Department services the increase of 26,643/ “ 
required mainly to meet the growiug requirement for grants to 
science classes and schools of science It is further mentioned 
that provision has been made for changes of organisation 
which have been adopted on the recommendation of the 
Departmental Committee appointed to consider measures for 
carrying into effect the Board of Education Act, which comes 
into force on April 1 A new item in the vote for scientific 
investigation is that of 11,250/ for a grant in aid of the 
National Antarctic Expedition, being the first of four annual 
instalments which are proposed to make up a total Government 
contribution of 45,000 1 Reference is made to the fact that 
the total Government contribution in aid of the expenses of the 
Royal«Commiwlon for the British Section at the Pans Inter¬ 
national Exhibition, 1900, will he made up to 125,000/ 

w 

We learn from Seienee that the Committee of Mines and 
Mining of the House of Representatives has reported favourably 
on a bill ereaung a department of mines and mining, with a 
cabinet minister The Geological Survey would be tranafened 
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to thia department There Is also a Mil before Congress estab¬ 
lishing a department of Commerce and Manufactures, to which 
it Is pr oposed to transfer the U.S. Geological Survey, as well as 
the U S. Coast and Geodetic Survey, the Patent Office, the 
Commission of Fish and Fish erica, and the Bureau of Naviga¬ 
tion. The Treasury Bureau of Statistics and the Bureau of 
Foreign Commerce of the State Department are to be consoli¬ 
dated Into a single bureau of the department The p rin c i pal 
new offices created are the secretary and assistant secretary of 
commerce and industries, the secretary recaving a alary of 
8000 dollars and the assistant secretary 4000 dollars. 

Thk report of the Council of the National Associ a tion for the 
Prevention of Consumption and other forms of tuberculosis, 
presented to the first annual meeting on Tuesday, was a very 
satisfactory expression of the growth and activity of the Associa¬ 
tion since its foundation With the object of focussing the 
information obtained concerning tuberculosis, an International 
congress will be held in London next year, under the presidency 
of the Prince of Wales, who will open it in person The 
Council have received many representations, both from indl 
viduals and societies, as to the wide-spread habit of spitting on 
pavements, and more especially in vehicles and closed public 
places. As this habit is not only offensive, but a direct cause of 
spreading consumption, the Council have asked the various 
railway companies to post up on their premises a card printed 
by the Association urging persons to repress as far as possible 
the highly dangerous habit Consideration has been given to 
the preparation of a leaflet on the treatment of milk, but in 
view of the researches that are still being made as to methods 
of sterilisation, publication has been postponed until some more 
definite results have been arrived at Despite correspondence 
urging them to bring pressure on the Government for more 
stringent legislation in respect of supervision of milk and meat, 
the Council have considered it advisable to confine their efforts, 
for the present, more to the enlightenment of public opinion 
than to agitation of a political character 

A memorial pamphlet in appreciation of the late Joaef 
Loschmldt, Professor of Physics in the University of Vienna 
from 1868 to 1891, has been issued by the Vienna Loschmldt 
Memorial Committee This Committee was formed largely at 
the instigation of the Chemical and Physical Society of Vienna, 
for erecting a monumental tablet to the Illustrious physicist 
within the preclnti of the University, and the object of the Com¬ 
mittee was achieved on November 5 *of last year, when the 
monument was unveiled in the presence of a large assembly 
It occupies a fitting place opposite the memorial to Stefan, 
by whom Loschmldt was first put In the way of prosecuting 
scientific researches in 1867 The pamphlet now Issued by the 
Committee includes the obituary discourse delivered to the 
Society by Prof Boltzmann shortly after Loschmidi’s death, 
and an account of the proceedings at the unveiling of the 
memorial, including speeches by the Obertt von Obennayer, 
Chairman of the Committee, Prof Neumann, Rector of the 
University, and an oration on the work of Loechmidt fay 
Prof Boltzmann, than whom none could better appreciate his 
contributions to the advancement of oar knowledge of mole¬ 
cular physics. 

An interesting senes of observations on the temperature of 
the animal body during fasting, and the rate of amimilarinn of 
carbohydrates, is described by Prof, UgoUno Mono in the AtH 
dn Lined, the experiments being conducted in the University of 
Genoa. The experiments are particularly Interesting in etfabllsh- 
lng the efficacy of sngar in raising the te mperat ur e of an animal 
which has fallen during a period of fasting Thus, from on to 
four grammes of sugar per kilogramme cause a rapid rise Of 
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temperature in the fint ten or fifteen minutes1 in from one to 
two boon the temperature reaches its maximum, and remains 
con s tan t or elevated for an interval of time varying with the 
amount of sugar introduced This effect of sugar is most marked 
after a long fast when the temperature is lowest The action of 
bread is. In some respects, opposite in character. The temper 
al are rises more slowly after the introduction of bread than after 
sugar | and the rise in this case is most rapid for animals whose 
period of starvation has been short, and whom temperature is 
not too low These results are in accordance with the view that 
sugar is more readily assimilated by a starving animal than bread 
Indeed, Prof Mosso states that with sugar he has succeeded in 
restoring the vitality of dogs in a serious state of hypothermia, 
while the administration of albumen to others failed to save 
their life. 

The Annuaire of the Royal Observatory of Belgium for the 
year 1900 contains an interesting article on the employment of 
kites in meteorology, by J Vincent The paper is divided into 
several sections and includes (1) a description ol the different 
kites in use, with particulars relating to their construction, 
accompanied by diagrams, and a discussion of the objects to be 
attained by the ascents , (2) a chronological list of the ascents 
made since 1749, and {3) a bibliographical sketch containing 
over 100 references to articles which have appeared in various 
journals from 1896-9, and other useful information The paper 
is also reprinted separately in pamphlet form 

We have received from the Manila Observatory a discussion 
of the typhoons of the Philippine Archipelago and adjacent seas 
for the yean 1895 and 1896, by the Rev J P Doyle The 
experience gained at the Observatory shows that these cyclones 
have a distinct zone of origin, and that the tracks follow an 
average definite course according to each of the following three 
groups of months in which they occur —(i) December to 
March, (2) April, May, October and November, (3) June to 
September The three zones in which the storms originate arc 
included between Ut 4* and 20° N , and long 129" and 144“ t , 
and these have been accordingly discussed with reference to those 
groups of months, especial attention being given to those storms 
which have particularly affected the Archipelago The du 
cumons are accompanied by maps showing the tracks, and the 
whole work is a valuable contribution to our knowledge of 
tropical storms and to maritime meteorology 

IN a paper published In the BoUetttno of the Italian Selsmo- 
logical Society, Dr E Oddone discusses the long period 
oscillations of distant earthquakes. He considers that the 
problem of their origin is still unsolved We have not yet 
succeeded in deducing with certainty the true movement of the 
ground from the diagrams supplied by microseismographs. The 
suggestion that they are slow undulations of the earth’s surface 
is not unlvermlly accepted 5 but, on the other hand, the attempt 
to explain the records by horizontal movements only has also 
Called. 

The Journal (voL xl part iv ) of the College of Science, 
Imperial University, Tokyo, has been received It contains 
three papers, the first, by Dr K, Honda, on the mutual influence 
between longitudinal and circular magnetisations in iron and 
nickel. The other two papers, by the late Prof Sekiya and by 
Prof. Omori, deal with the catalogue of Japanese earthquakes 
p re p are d by the Earthquake Investigation Committee, and have 
been notloed already in these columns (p. 282) 

Any information about the natives of the mysterious Easter 
Island b welcome, and we note with pleasure a paper by Dr. 
H. Stolps, on their tattling. In this paper {Akkamti u Bmckit 
4 AT. Zook ft Anlk. am Afus Dresden, 1899. Bd. vlil. 
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Festschrift for A. B. Meyer Nr 6) the author brings together 
alt that Is known on the subject This consists mainly of some 
original observations made when Dr Stolpe was voyaging in 
the Pacific, and he also gives details of a remarkable tapa 
figure which was in the museum of the Lit. and Phil Society of 
Belfast, but is now in the British Museum A degraded human 
face and a bird enter into the scheme of tatumg, but there Is 
no information as to the signification of the ornamentation. In 
the same volume is a list of words relating to Philippino ethno¬ 
graphical and zoological objects, by Prof * Blumeutntt, and 
some ethnographical notes, by R. Parkinson and Dr W Foy, 
on the natives of * ( Neu Pom mem/' New Britain Dn W 
Foy and O Richter have prepared a memoir on the decorative 
art of Timor, illustrated with 38 figures , this is a useful 
addition to the literature on the decorative art of Malaysia. 
The authors trace the degeneration of one or two simple 
patterns, and they demonstrate the presence of a lizard or 
crocodile motive, but in all such investigations it is highly 
desirable to obtain information on the spot as to the slg 
mficance of local designs, for otherwise one is working very 
much in the dark 

To the Bioloqtsckes Centralhlatt for March, Dr von Linden 
contributes a paper on the developmental history of the newts 
and taUmanders of Germany, in which the various larval stages, 
and in some cases the adults, of the different forms are illustrated 
Especial attention is directed to the development of the spotting, 
which always commences as longitudinal lines 

The last two parts of Indian Museum Notes for 1899 are 
| just to hand No 4 should attract a more than ordinarily wide 
share of interest from the fact that the greater portion of it is 
devoted to a report on Indian insect pests by Mr F Bmlou, of 
the Museum It includes notes on insects harmful to tea, 
cereals, cotton, poppy, indigo and sugar cane, as well a* 
locusts, insects infesting fruit trees, &c Very serious damage 
appears to have been done to the tea industry in the Darjiling 
district, in the spring of 1897, by the caterpillars of a moth 
which appeared in millions and stripped the bushes of their old 
leaves. Although the species is fully diagnosed in his report, 
Mr Barlow, as in the case of other pests, has omitted to suggest 
any remedy for its devastations. 

Judging from its sixty eighth Annual Report, which has 
just been issued, the Royal Zoological Society of Ireland 
appears to be in a flourishing condition, the receipts for the 
past year showing a noticeable increase over the average The 
bon breeding, which forms such a notable feature in the 
menagerie, was at one time in a somewhat unsatisfactory con 
dition, but by the importation of fresh blood and the assistance 
of foster-mothers m cases where the female parents would not 
nurse tbeir o-vn cubs, the difficulties have been overcome It 
it satisfactory to note that the Cape Hunting Dog bred in the 
menagerie the previous season is growing apace, and will soon 
rival its parents m size A feature of the Report is the inclusion 
of photogravures of several of the more interesting animals now 
living in the Society's gardens. 

We have received from the Royal Dublin Society a memoir 
on Jamaican Actiniaria, by Mr J E Dnerden, who was, if we 
mistake not, a student at the Royal College of Science, London, 
and afterwards one of Prof Haddon's pupils or assistants at 
Dublin Since his appointment as curator of the museum at 
Jamaica, Mr Duergen has published quite a series of papers on 
the zoology of his neighbourhood—papers ranging over a wide 
field, from sea anemones to the mongoose. The present memoir 
is the second part of a systematic account of the Actiniana of 
the seas around Jamaica, and it deals mainly with the Sticho- 
dattylinse, of which seven species are described Put i, 
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published two yean ago, treated of the Zoanthem, to which 
group three new specks are now added The description! an 
full, the drawings on the plates art admirable, and we are glad 
to notice long and important sections on the 11 anatomy and 
histology " of each species. 

Me Lester F Ward describes anew genus (Cyc*d*U*) % 
and twenty new species of fowl Cyeadean trunks from the 
Upper Jurasric freshwater beds of Wyoming, in the Procttdmgt 
of the Washington Asademy of Sciences for February 

The Wellington College Natural History Society continues to 
encourage an Interest in scientific matters among members of 
the school The latest report shows that during last year in* 
structure lectures were given upon a number of scientific subjects, 
such as bacteria, extinct animals, ants, and Rdntgen rays. The 
Pender prize, for the best essay on a scientific subject, was 
awarded to H. O O'Hagan for a thoughtful paper on >f Thames 
Fish, and their Habits," containing original observations of 
much interest In order to further aid natural history work in 
the school, a field club has been started, the members of which 
propose to thoroughly explore the immediate neighbourhood for 
the purpose of making new, and revising old, lists of objects, 
and to start a local museum 

The number of the Irish NeturoUtst for February 1900 con 
tains a description by Mr David McArdle, with an illustrative 
plate of the rare and little known liverwort, Lqtuma Resssthana, 
distinguished by the remarkable echinate hygroscopic hairs on 
the capsule It was found on Ross Island, KUlarney 

Scientific bibliophiles will be Interested to know that 
Messrs H Sotheran and Co , and Messrs. John Wheldon and 
Co , have just lamed catalogues containing many rare and 
second hand scientific books which they offer for sale 

New editions of Mr W T Lynn's handy booklets on 
“ Remarkable Eclipses" and “ Remarkable Cometi" have been 
published by Mr E Stanford. At the end of the latter a list 
of the dates of the next returns of comets observed at more than 
one appearance Is given The comets doe this year are — 
Summer, De Vico's comet, rediscovered by Swift in 1894 
(period 5i years), and towards winter, Barnard's comet (period 
Si y«w*) 

The first part of a work on “ L’llectridtl en Physiologic," by 
Prof L. Morokhowets, professor of physiology and director of 
the physiological institute of the Imperial University of Moscow, 
has just been received It is proposed in the complete work to 
describe the present state of knowledge of the influence of 
electricity on the animal organism and In animal electricity 
The present chapter deals with electrostatic principles and m 
struments used in electro physiology The publishers of the 
work are A Lang and F Taste fin, Moscow 

We have received Tk* Heturmlists Dilatory (Upeott 
GUI) for 190a It contains a large number of names, and is 
undoubtedly a useful little volume. But there seems a tendency 
to glorify the pushing amateur at the expense of the real scien¬ 
tific worker. In the list of British zoologists we notice, for 
example, the absence of the names of Mr W T Blanford and 
the editor of the 11 Royal Natural History" , while the foreign 
list, when it omits names like Bocage, Collett, Merriam and 
MUoe Edwards, is ludicrously inadequate to its purpose 

An Enlarged and revised edition of Huxley's "Lesrons 
In Elementary Physiology," prepared by Sir Michael Foster, 
K.CB., and Dr. Sheridan Lea, F.R.S , wiU be published 
almost immediately by Mean. Macmillan and Co. The 
book originally appeared In 1866, and the last new edition 
was issaed In 1885, though since then it has been reprinted 
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dx times. Revision was ther efore urgently n eeded in order 
to bring the book in line with program in science and ednea 
don daring more recent years. This has been carried oat in 
sympathy with Huxley's original alms and methods, so that 
the book should have as successful a career in the fatare as 
It has had in the past 

Messrs Everett and Co have issaed a catalogue of some* 
of the instruments made by them for nee in electrical and 
physical laboratories and workshops. Galvanometers, ralst- 
ance coils and Wheatstone Bridges, electrometers, rheostats, and 
other instruments required in electrical work in the laboratory 
and testing-room, form a prominent feature of the catalogue 
Among the apparatus specially designed for laboratory tuition 
we notice arrangements for demonstrating the laws of the 
galvanometer, for measuring the temperature coefficients of 
electrical alloys, and for determining the linear expansions of 
metal rods. 

The methods employed by Prof Moinan In the preparation of 
diamonds by artificial means, using his electric furnace, am 
popularly described by Mr R H Sberard In the March 
number of Pierson's Jfofs tins Expressions such as 11 the 
highest degree of heat," and "a heat of from 4000 to 5000 
degrees Centigrade,” suggest that the revision of the article by 
some one acquainted with the distinction between heat and 
temperature would have prevented a confusion of Ideas. 
Another contribution to the same magazine ii 11 Stones of other 
Worlds," by Mr George Griffith. A trip is made (in imagin¬ 
ation) to the planet Venus, and fact Is combined with fancy in 
describing the features of the planet and inhabitants. But the 
human element looms so largo that the story lacks the veri 
similitude which characterises Mr H G. Wells's treatment of 
scientific themes. 

Messrs. Macmillan and Co arc about to publish a third 
and completely revised edition of a work on 11 Micro-organisms 
and Fermentation," by Dr Alfred Jorgenson, Director of the 
Laboratory for the Physiology and Technology of Ferment¬ 
ation at Copenhagen The original aim of the book was to 
give an account of the morphology and biology of the micro 
organisms of fermentation, and so to supplement the treatment 
in text books of the chemical side of the subject To the 
new edition have been added a biological treatment, per 
formed in the author's laboratory, of several English high 
fermentation yeasts, Isolated from yeast used In breweries and 
distilleries in various parts, a summary of observations on the 
variations which yeast undergoes during its use in fhctories; 
and a concise aocount of the organisms occurring in milk, 
and of the use of lactic add bacteria In dairies and dis¬ 
tilleries The book thus appeals to chemists, botanists and 
biologists, as wdl as to technologists engaged in the ferment¬ 
ation industries. 

A new gas furnace has been designed fay M. Armand 
Gautier which will be of great service in researches in which 
a tube has to be kept at a constant high temperature for 
long periods of time. The principle of tbs msffie is applied 
to the ordinary tube combustion furnace, and M Gautier has 
been able to keep a tube at any temperature between ljo° 
and 800* for hours together without a greater variation than 
± 5*. Even at iaoo\ if a good governor is Interposed be 
tween the gas main and the furnace, the variations do not 
exceed 90*. A detailed description, with drawings, (1 given 
in the current number of the Comfttr nsfei. 

Since M. Mnisssn has found that the original platinum* 
Iridium apparatus may be replaced by a U-tube of copper, It has 
been possible to study without difficulty reactions roquirfogpmt- 
sldeiabta quantities of fluorine. In the current number of the 
Ctmfto twSns, M Moksan gives an account of a qe* fieOrid* 
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of tniOfltinn ho has obtained, which to of interest irom the 
point of How of the vatawy of the metaL Fluorine gas reacts 
readily with powdered manganese, end analyses of the resulting 
product showed that a higher fluoride than MnF fl was formed, 
bat owing to the violence of the reaction this fluoride was not of 
constant competition The interaction of ftnonne and man 
ganouj iodide, however, gave a definite flnoride, Mn,F M which 
in many of it* reactions behaves like free fluorine, pentachloride 
of phosphorus giving PF |t and amorphous carbon a fluonde of 
carbon. On beating it splits up into MnF t and fluorine gas. 

The additions to the Zoological Society’s Gardens duiing the 
past week Include a Patae Monkey { Cir^opUhocus pat as, 9 ) from 
Nigeria, presented by Mr* Cecil Masters, a Macaque Monkey 
[Mataons tynomolgus, 6 ) from India, presented by Mrs. Herbert 
Griffith I a Vulpine Phalanger ( Trichosuras valpccula) from 
Australia, presented by Mrs. Walter Crane , a Persian Gaselle 
(Gaulla subgutturosa , $) from the Persian Gulf, presented by 
Mr. B. T Fflnchf an Alligator {Alligator musissippunsts) 
from North America, presented by Mr J Turner Turner , a 
Ludio Monkey (CorxopUheats Indio) from West Africa, a Bros n 
Capuchin [Codas fktuollux) from Guiana, deposited, four 
Cockateels ( Catfopsittacus novas hollandiao) from Australia, 
purchased 


OUR ASTRONO If/CAL Co LUMA 

SSASiH FOR AN IN TRAM! Rt URIAI PlANKT - Hatvard 
CoiUgt Obsorvatory Ctuu/ar, No 48, consists of a description 
of a plan, prepared by Prof W II Pickering, for observations 
during the coming eclipse of the Min, with the object of making 
a thoroughly systematic search for a poMible planet revolving 
between Mercury and the sun It is not usual for the obser 
vatory to arrange expeditions for solar eclipses, except in the 
case of the trial of a new problem, when grants of money and 
instruments are made especially for such work 

In explanation of his plan, Piof Pickering starts with the 
statement of the observed fact that 11 the faintness of a star that 
may be photoffiaphed with a given instrument against a bright 
background of aky depends, within certain limit*, directly on 
the focal length of the lens, and is independent of its aperture " 
It has also been previously pointed out [Harvard Obsot vatory 
Annals , xvui p. 104) that 14 three minutes after the pole star 
first becomes visible to tbe naked eye in the evening, the sky 
surrounding it is of about the same photographic intensity as 
that of the sky near the sun during a total solar eclipae ” 

Using a photographic lens of 3 inches aperture and 11 feet 
4 inches food length, the field was large enough to cover nine 
8 x to inch plates. With an exposure of one minute to the region 
of tbe pole, about three minutes after the pole star became 
risible, was sufficient to appreciably darken the plate, bat not 
enough to obscure the images of stars down to the eighth mag 
nitude Four of these mstvuments will be employed in May 
next all attached to the same mounting, and arranged so as 
to photograph a region about 33* x 10, having the sun as 
centre. 

As the earth passes through the equatorial plane of the sun 
only abont om trot after the eclipse, this will be a favourable 
time for such a search, as the planet would appear somewhere 
on the narrow line forming ihe projection of this plane upon 
the celestial sphere 

The Harvard Expedition for ihto purpose will be stationed in 
the State of Alabama, but as even a successful observation at 
only station will be insufficient to compute the orbit or 
determine its d ista nc e from the sun, it is therefore hoped 
that some other observer will lie able to duplicate the work In 
Spain or Algeria. At hough, of course, it would be desirable to 
also employ four cameras, if pomlble, this Is not necessary, and 
two lenses, one photographing the region on each side of the 
aym, would, in conjunction with the Harvard plates, be sufficient 
to con firm the d is covery and permit the computation of an 
ap p roximate circular orbit, which could then be more 
accurately determined at the next edipei ia 1901.» 

, Th* New Twin Retractor at Fotsdam, —The great 
refractor which hue been loeteUed at the Astrophyskal Ob- 
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amatory at Potsdam was recently formally dedicated and 
prepared for Its amened work Director II C. Vogel gave tbe 
inaugural address, alter which tbe instrument and Itx observatory 
were explained by Prof Schemer The telescope has two ob¬ 
jective*, one of 80 cm (32 inches) aperture and 12 m (39 4 feet) 
focal length, and another of 50 cm (20 inches) aperture and 
12} ro (41 2 feet) focal length Both objectives were made by 
C A Stelnheil and Sons, or Munich, th*. larger being conected 
for photographic, the smaller for visual use The mounting is by 
Rcpsold and Sons, of Hamburg The dome ib 22 m in 
diameter and 18 m high, the hemispherical movable part 
being of iron with an inner lining of wood , this may be rotated 
either by hand or by means of electric power The observing 
platform is rather unusual, being suspended from the dome, with 
which it moves, directly opposite the observing slit The 
motion of this platlorm, and the opening or closing of the slit m 
the dome, are controlled electrically from the eve end of the 
telescope The instrument is to be primarily devoted to the 
determination of the velocity in the line of sight of 500 star*, 
and the two spectrographs, built specially for the telescope by 
Toepfer, have passed successfully the preliminary tests. An ex 
cellent reproduction of the inbtrument in position forms the 
frontispiece of the AdrophystcalJont naltot January 19CO, from 
which the above details nave been abstracted 

The Benjamin Althorp Gould huso —In the Adto 
ttomual Journal , No. 477, Messrs. Lewis Boxs, Seth C 
Chandler and Asaph Hall, Directors of the Fund, make the 
following announcement —“Since making appropriations, in 
March 1899, of 500 dollars to Prof Charles L Doolittle, and 
of 100 dollars to Mr Henry M Parkhurst, from the Benjamin 
Althorp Gould Fund, a considerable amount of income ha$ 
accrued, for the distribution of which the Directors are prepared 
immediately to arrange Applications for appropriations may 
be made by letter to any of the aforesaid directors, stating the 
amount desired, the nature of the proposed investigation, and 
the manner in which the appropriation is to be expended 
Full information with regard to the Fund may be found m the 
announcement pertaining thereto in AJ 453, a copy ot which 
will be mailed, on request, to assist in framing applications ” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. —Mr H Woods, Sl John's College, has been 
appointed University Lecturer in PaLeoroolog) 

The Medical School Buildings' Syndicate report in favour of 
plans for the schools of pathology, pharmacology, public health 
and medicine, prepared by Mr E S Prior The estimated 
cost Is about 35,0004 

The degree of Doctor of Science is to be conferred on Mr 
Charles Hose, of Sarawak, whosecontnbuti ms to the ethnology, 
soology and botany of Borneo have won for him a high 
reputation 


The honorary degree of Doctor of Laws has been conferred 
upon Prof A. K. Forsyth, F R S , and Prof A S Woodward, 
by Glasgow University 

Every student before graduating from the Massachusetts 
Institute of Technology has to present a satisfactory thesis. 
Time is allowed for this work in the second term of the fourth 
year The theses thus afford students an excellent opportunity 
to perform original research work In the course of electrical 
engineering, a Japanese student has chosen for his subject a 
study of the sue of wire necestery when aluminium is used f*>r 
a conductor of electricity He is to study the relative capacity 
of aluminium as compared with that of copper As the price of 
copper has risen to much, and as the price of aluminium has 
fallen, the use of the latter metal has already begun to compete 
with that of copper fin eloetrical manufacture Insurance com 
panics have appointed a committee to follow the results of such 
tests, and to make tables from them, as it U most important to 
know, when buildings are wired, the mfe limit of the amount of 
current which any wire covered or uncovered may be made to 
Cany. In the method chosen for determining the relative 
capacity of the aluminium, the temperature of the wire ts 
measured directly, while the wire is carrying different amounts 
of electricity. 
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Evideni E of progress in various departments and grades of 
education in Liverpool Is afforded by the report uf the Tech* 
meal Instruction Committee for tne year 1899. Though 
nothing has yet been done by legislation to improve the local 
organisation of education, or to promote the unification of 
local administration, steps have been taken in Liverpool 
towards the co-ordination of educational effort in the City, and 
so promote harmonious development By reconstituting its 
Technical Instruction Committee so ns to Include not only 
educational experts nominated by the City Council itself, but 
also a considerable proportion of representatives of the School 
Board, and othen nominated by the University College and the 
secondary schools, a local authority has been established for 
the administration of technical and secondary education— 
though the functions of the Committee as regards the latter 
branch are necessarily for the present mainly consultative and 
advisory By bringing within the influence of one adminis¬ 
trative body, consisting of representatives from all the recognised 
important public and professional educational organisations in 
Che City, the various s(>ecial branches of Technical Education, 
the Committee hope to ensure the continued success and the 
progressive development of such work as is required by the 
needs of the City As the Committee has been recognised by 
the Department of Science and Art as an organisation for the 
promotion of secondary education, it will be free to encourage 
any branches of technical and higher education which are 
considered deserving of support 

A return just published as a Blue Book shows that the 
total amount expended on technical education during the year 
1897-S in England, Wales and Ireland was 860,105/ * and 
that the estimated total expenditure on technical education 
during the year 1898-9 was 874,612/ Theie amounts are ex 
elusive of the sums allocated to intermediate and technical 
education under the Welsh Intermediate Education Act, 1889. 
The amounts raised by loan on the security of the local rate 
under the Technical Instruction Acts were—in 1897^8,69,334/ , 
in 1898-9, 133,581/ The total amount of the residue received 
under the Local Taxation (Customs and Excise) Act, by the 
councils of counties and county boroughs in England (excepting 
the County of Monmouth} in respect o7 the financial year 1897-8 
was 834,827/, of which 759,400/ was appropriated to edu 
catlcna) purposes, and 75,426/ to relief of rates, the latter sum 
including 42,108/ devoted by the London County Council to 
relief of rates. The total amount expended on technical edu 
cation during the year 1897-8 was 820,450/ , and the estimated 
total expenditure during the year 1898-9 was 834,908/ The 
total amount of the residue paid to the thirteen County Councils 
and the Councils of the three County Boroughs in Wales and 
Monmouth was 40,062/, and these local authorities are devoting 
the whole of it to Intermediate and technical education, chiefly 
under the Welsh Intermediate Education Act, 1889. The esti 
mated total amount to be devoted annually to intermediate and 
technical education, under the Welsh Intermediate Education 
Act—i € out of the residue and the local rate—is 43,304/ In 
the case of Ireland, the return shows that the total amount 
expended on technical education by twelve local authorities 
during the year 1897-8 was 5649/, and that the estimated total 
expenditure on technical education by twelve local authorities 
during the year 1898-9 was 4523/ 

Proi- Robert Wallace, professor ot agriculture and rural 
economy In the University of Edinburgh, does not agree with 
the suggestion of the Agricultural Education Committee that, 
in connection with elementary schools, provision should be 
made for practical work on plots of ground attached to the 
schools. In an address delivered a few weeks ago on *' Nature 
Knowledge Teaching Introduced by the Scotch Code of 1890 " 
(Edinburgh t The Darien Press), he showed that many edu 
national authorities at home and abroad are of the opinion that 
farm work at school u a means for training the sons of those 
who are engaged in agricultural pursuits 11 impracticable and 
valueless. Sm ch work would only be playing at forming, and 
woula not rmpg into foil vigour the real working power of a 
boy any monpkan playing at shops develops a knowledge of 
the laws of c ommerce* What Is wanted is Individusl interest 
and responability, and a knowledge of principles. The practical 
work which might usefolly be done is stated by ProL Wallace 
as follows — <a) Laboratory work, the collection of specimens 
of all sorts of suitable interesting objects, to form local school 
museums and home collections. (6) The systematic examine* 
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tfon of specimens by the aid of lenses and other means. 
{() The growth, for experimental purposes or for ornament, of 
a meat variety of seeds, and of a select number of plants from 
bulbs, roots, and cuttings in flower pots, which, on a scale 
suitable to the local circumstances, could be duplicated at home 
by individual pupils, by the pupils from one household, and 
even by groups of mtpiu who live contiguous to each other—U 
being so arranged that each member of the combination should 
have a right to claim the necessary attention to one or more 
pots as exclusively his or her own, while the lessons to be 
learned from all the pots would be common to every one. 
(</) Field demonstrations, in which the objects of interest 
would be, so to say, infinite in variety (t) And for the benefit 
of older children and those who have left school, as well as the 
more enlightened of their parents, school libraries of useful 
books on rural subjects, which every one could not be expected 
to possess. 


The address delivered before the Association of Technical 
Institutions, on January 24, by the President, Sir Swire Smith, 
just published by the Association, contains many sound remarks 
upon technical education from the commercial and industrial 
aspects, and reasons why it should receive the most liberal 
national encouragement A University Don once remarked to 
the parent who wished his son to take up some scientific subject 
11 Sir, we know nothing of science here, we don't even teach it," 
and this spirit (unfortunately, not unknown at the present time) 
is responsible for the prejudice which manufacturers have against 
the schools and higher education Place by the side of tne dis 
doleful expremtan referred to, the following testimony of Sir 
Swire Smith as to the methods and benefits of education in the 


principles of science —“ In the dual enquiry of the Royal Com 
mission on technical instruction. In which we mvestigsted not 
only systems of education, but their effect upon industry in this 
and competing countries, we visited in each foreign country, 
wherever posJble, those eminent industrial establishments whose 
products were largely exported to the United Kingdom We 
followed the processes from the raw material to the finished pro 
duct, and we nterviewed the specialists responsible for excel¬ 
lence or supewity, nearly all of whom had been trained in 
technical schools. In visiting the schools m which this special 
knowledge had been obtained, we found students qualifying 
themselves for their special work In the factory, by pursuing 
courses of training under excellent teachers and with the most 
perfect apparatus. We did not see much of what may be called 
* trade teaching, 1 although in some departments of industry, in 
textiles, for example, the designing, weaving, dyemgand finish 
mg depart menu were in some cases very complete The schools 
in their fundamental principles were claimed to be schools of 
science or art, dppiud to industry, and In many of the smaller towns 
the most important schools were teaching pure science and pure art 
as a bans, with departments for the application of science and art 
to local industries The teaching of principles was the same In 
all the great schools, but In their application there was as much 
variety as in the Industries and craiti to which the teaching was 
applied But In following the students from the schools to the 
workshops and factories, and m ascertaining the effect of their 
Instruction upon their calling, the evidence to my mind was con 
chinve that the great progress of our rivals may be traced 
directly to the influences of their schools And not less coh 
vindng were the Illustrations of technical training afforded under 
lev favourable conditions than in our own country, proving that 
the ame educational influences had been at won in advancing 
our own industries.'* No more sound expresrion as to what 
technical education should mean, and what may be expected 
from it, could be given than Is included in Sir Swire Smith's 
remarks, and they should receive careful consideration from all 
who are concerned with the program of national education and 
the development of our Industries. 


SOCIETIES AND ACADEMIES . 

London 

Royal Society, January 25 — 11 On the Effects of Strain 
on the Thermo-electric Qualities of Metals Part 11 '* By Prof 
Magnus Madean. D i Sc. Communicated by Lord Kelvin, 
GuV 0 , F RS 

A.—' 4 Thermo-electric difference bet ween free wires and wins 
previously subjected to longitudinal extension and lateral com 
prenfon, by drawing them through the holes of a draw-plate.* 
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In Put L of this paper, rtad to the Society on February 2, 
1899, the object of the experiments was stated to be the deter 
of the mmg nitnd * of the thermo-electnc effects ob¬ 
tained from any one metal strained and unstrained The re 
suits then given were obtained from two wires of the ame 
material, one wire being previously drawn through a draw 
plate, so as to reduce it In slsc from No. 18 standard gauge 
(o zaa cm. diameter) to about No. 34 standard gauge (0*0559 
cm. diameter). 

The metals for which results were given in Part I were 
copper (six specimens), lead (two specimens), platinoid, German 
silver, reoetene and manganic 1 
The present paper gives results of similar experiments made 
on specimens of commercial 1 and pure lead, obtained from 
Messrs. Johnson and Matthey j and specimens of annealed steel, 
of aluminium, and of nickel. 

B.— 11 Thermo-electric difference between free wires and wires 
previously permanently elongated by longitudinal stresses " 
Attempts were made to determine tne thermo-electric dif¬ 
ference between free wires and wires previously permanently 
elongated by a longitudinal stress. It was found difficult to 
elongate the hard wires permanently to any appreciable extent 


elongate the hard wires permanently to 
before they broke. 

The greatest percentage permanent el 


The greatest percentage permanent elongation that could be 
got in bard drawn copper, manganin, nickel and German silver 
was o 7, o 5, 07 and o 5 respectively The thermo electnc 
difference between the stretched and the unstretched wires was 
then determined, and the results are given. 

C —* 1 Thermo-electric difference between free wires and wires 
under straw, producing (t) temporary elongation, (a) permanent 
elongation ” 

The hot junction was kept permanently at steam temperature 
during each set of experiments l>y an arrangement described. 
Increasing weights were added on to the wire to produce (1) 
temporary elongation, (a) permanent elongation Three read 
bigs of the galvanometer were taken (1) with a weight on the 
wire, (a) with a weight off, and (3) with the circuit broken A 
heavier weight was hung on, and other three readings taken, and 
so on to the heaviest weight used In the experiments. 

The readings of the galvanometer were In the same direction 
for all the wires tried with weights on and off, except for 
toff copper and iron. The greatest permanent elongation pro 
duced m any of the hard copper wires experimented on was 
o 17 per cent, and for this permanent elongation the reading on 
the galvanometer was in the same direction for weights off and 
on, though always greater for the Utter 

For the so ft copper wire the readings were in the same direc 
lion for weights on and off up to a permanent elongation of 
I per cent After a permanent elongation of 4 73 per cent the 
current with weight on was 0*00103 mlkroampere per degree 
from sinteksd to Mmtrtttfud through the hot junction, while 
with the weight off the current was 0*00075 mlkroampere per 
dense from unstrtitksd to strutted through the hot junction 
For iron wire the current was in the same direction for 
weights on and off up to a permanent elongation of o 35 per 
cent , but after a permanent elongation of 3 41 per cent the 
current with weight on was 0*00401 mlkroampere per degree 
from unstrgichid to sintcM through the hot inaction, and 
with weight off 0*0069 mlkroampere per degree from strticktd 
to uustnttktd through the hot Junction 
In “ Mathe m at i cal and Physical Papers,” vol a, p. 370, fi 109, 
Kelvin says — H I have thus arrived at the remarkable conduslon 
that when a permanent elongation is left after the withdrawal of a 
longitudinal force which has been applied to an iron or copper 
wire, the residual thermo-electric effect is the reverse of the 
thermo-electric effect which is Induced by the force, and which 
subsists as long as the force acts.” 

It seems (1) that for small longitudinal strain in copper or In 
Iron the direction of the current through the hot junction is the 

. 1 Dt Anderson, Oremical Laboratory, the University, Glasgow, gave m« 
the MUwtog ualyus far raoelene and lor manganin — 
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same, whether the force which produced the permanent strain i* 
on or off, (3) that ns the permanent elongation 11 increased by 
increased longitudinal forces, a stage is reached which gives 
aero current when the forces are removed, and (3) that for 
greater longitudinal forces and permanent elongations the direc 
tion of the current is opposite with the pulling forces off and oil 
It seems, in fact, that tne permanent elongation must exceed a 
definite limit to produce the reverse thermo electric effects which- 
Kelvin observed with the lohgitudlnal force on and removed 
I hope to further investigate this point and to report the results 
to the Society 

Physical Society, March 9 —Prof Everett, F R.S , Vice 
President, in the chair —A paper on the damping of galvano¬ 
meter needles was rend by Mr M Solomon The solution of 
the equation of motion for a magnetic needle, swinging in a 
uniform magnetic field, points to the conclusion that the ratio of 
the period to the logarithmic decrement is independent of either 
the moment of the needle or the strength of the controlling 
field, and is simply a function of the damping coefficient and the 
moment of inertia of the moving system This ratio should 
therefore be constant if these latter quantities are constant Ex¬ 
periments to test the constancy of period to logarithmic decre¬ 
ment have been conducted at the Central Technical College at 
various times since 1891, and they have invariably pointedto a 
variation in the value of the ratio The object of the present 
papeT is to discover the cause of this variation It maybe due 
to an alteration in the moment of inertia or to an alteration in 
the damping coefficient If the control magnets are either 
directly above or directly below the needle, there is no chance 
of any change in moment of inertia. The damping coefficient 
depends on three things (1) Viscosity of the air, (2) viscosity 
of the suspension , and (3) eddy currents. The author has 
earned out experiments with a galvanometer on open circuit, and 1 
finds a constant value for the ratio The viscosity of the air and* 
suspension therefore cause no variation Upon closing the cir 
cult and repeating the experiments, the value of period o\cr 
logarithmic decrements alters The variation is therefore due to- 
eddy currents. The damping factor due to eddy currents may 
vary owing to three causes (l) Change in moment of needle 
due to change in field strength , (2) cflecta of self induction; 
(3) effects of rise of temperature on the resistance of the coils 
The author points out that the t«o latter causes would tend to 
alter the ratio in the wrong direction, and he therefore concludes 
that the variation is due to an alteration in the strength of the 
swinging needle produced by altering the strength of the cod- 
trolling field Mr Blakesley said it was interesting to note the 

fact that the ratio of period to decrement was independent of 
the controlling field In the case of a condenser discharging 
this ratio is independent of the capacity, in the case of a 
tuning fork, of the rigidity , and in the case of water oscillating 
up and down in a 0 lube, of the acceleration doe to gravity 
Mr Rosenbaum said that the ratio considered was constant in 
the case of a Nalder D’Araonval galvanometer Mr Solomon 
said that his arguments did not apply to a galvanometer of this 
description, because the swinging system was not a magnetic 
needle but simply a coil —A paper on the distribution of a ns 
In an electric field was read by Mr it W Walker The 
author has considered a gas as consisting of a number of mole 
cules each containing two atoms of equal mass, one positively 
and the other negatively charged with electricity When under 
the action of electrical forces some of the molecules split up, 
and we arrive eventually at a steady state in which there is a 
definite number of undusooated molecules and of free positive 
and free negative atoms. Treating the problem as one dimes 
rional the potential at any point is expressed in general by 
elliptic functions, and is therefore periodic. Applying the re 
suits to the case of a vacuum tube. It is found that there is super 
imposed upon the gradual fall of potential along the tube 
minor periodic variations which It is suggested are connected 
with the atnoe of discharge Both the matter density and the 
electric density are periodic along the tube. If the places of 
maximum matter density coincide with the places of minimum 
electrical action, then whether luminosity is due to collisions or* 
recombinations thtre will be maximum luminosity at these 
points. In general these points do not coincide, and thus the 
portions of maximum luminosity are not clearly defined The 
analysis leads to the conduslon that the distance between the 
•trim Is inversely proportional to the density of the gas and to 
the current strempfa, and these facts have been experimentally 
verified—Mr C E S Phillips exhibited a surface tension 
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lecture experiment The effects of surface tension were es 
hibited by piecing water between two pieces of microscope 
cover glau. When the glasses ate circular they set in any 
position, and one can be made to rotate upon the other If the 
plates are square or elliptical they set In a definite position, to 
which they immediately return if displaced Mr Phillips 
pointed out how two circular dues with liquid between could be 
used from which to suspend the moving system of a galvano 
meter Mr Cochrane suggested the ase of tome liquid which 
would evaporate less quickly than water Mr Blakesley asked 
what accuracy could be obtained with such an arrangement, and 
what weight it would be possible to support without squeezing 
out the water —The meeting then adjourned until March 23 

Zoological Society, March 6.— Dr W T Blanford, 
F.R S , Vice-President, In the chair —Mr G A Boulenger, 
F R.S , described eight new species of reptiles and balrachltns 
from Borneo, which had been forwarded to him by Mr R. 
Shclford, the curator of the Sarawak Museum One of them 
fanned the type of a new genua proposed to be named LtMttf*- 
fkis —Mr F E. BeddarJ, FRS , read a description of the 
Drain of the Siamang {ffylobates syndactylas), based upon a 
specimen taken from an animal which had recently died in the 
Society's Gardens The form of the brain did not appear to 
differ materially from that of other species of HylobaUs —A 
communication from Miu E M Bowdler Sharpe contained a 
list of twenty-nine species of butterflies, of which specimens 
had been collected by Mr J Lewis Bonhote in the Bahama 
Islands in 1808 Of these, one species, vis, paptlto bon hot a, 
was described as new —A communication was read from Mr 
T, Lewis Bonhote, containing an account of the mammals col 
lected by Mr T II Lyle in Siam The collection comprised 
specimens of twenty species, one of which, via. Pttaunsta Iylti t 
was described as new, and the others were enumerated in the 
paper A large senes of sped mens of a squirrel (Sctunts Jin 
laysoHt) was contained in the collection, and from an examine 
tion of them the author was able to corroborate Mr Thomas's 
remarks (PZ S 1898, p. 245) that, so far as our present know- 
ledge is concerned, the variations met with mthu species follow, 
apparently, none of the ordinary laws which are usually supposed 
to govern such cases.—Mr G E H Barrett Hamilton con 
tributed a paper on a small collection of mammals brought 
home by Captain H H I* Deasy from Central Asia The 
most interesting specimens were three examples of the rare 
EuckortuUs naso % a novelty to the collection in the British 
Museum, and specimens of new species of \ ale and Jerboa.— 
Mr Martin Jacoby read a paper on new species, one hundred 
in number, of Phytophagous Coleoptera from South and Central 
Africa. 

Cawbrido* 

Philosophical Society, February 19 —Mr Larmor, Pre¬ 
sident, in the chair —The President announced that the ad¬ 
judicators of the Hopkins Prize for the period 1891-1804 have 
awarded the prize to W D Niven, FRS, formerly Fellow 
of Trinity College, for hit memoir on ellipsoidal harmonics 
{Phtl Trans 1891) and other valuable contributions to applied 
mathematics. The following communications were made to the 
Society —A suggestion as to a possible explanation of the 
origin of some secondary sexual characters in animals as 
afforded by observations on certain salmomds, G E H 
Banett-Hamilton Attention was directed to the phenomena 
attendant upon the spawning of the anadromons salmon Ids of 
the genus Onchorhynchus, which, it was suggested, would be 
found to throw light on the origin of secondary and other sexual 
characters in imm&ls —On supernumerary teeth, W, L. H 
Duckworth and D H Fraser The observations which were 
brought before the notice of the Society dealt with the occur 
renee of supernumerary teeth in adult human crank. The 
essential fret demonstrated was the frequent presence of small 
dental ma ss es in a particular position on the alveolar margin of 
the upper faw*vk. between the second pre-mokr and the first 
moUr teeth The authors thought they were justified In the 
• concluSfon that Some of these masses are to be regarded as 
vestiges of what would he third pre-molars, and inferred that 
the condition Is cons e qu ently to be considered as constituting an 
approx i mation to the Hatyiriune type of primate dentition.— 
On the phydcaj fhMKt wfa dci of mu* Eikfano from Labrador, 
W, JL H. Dock Wurth tad B, H Mo The nbtacti of thii 
co m m o ntat rinn are a forty of foltimo, mow twenty five in 
number, who were Mhfmo la the " Etkloto - at 

HO. I585. VbL. 6l] 


11 Olympia," in London, at the letter end of last .year and 4a 
January of the present year The nhsemiri—1 tUalt with the 
external characters of these people 1 m e asu r em ents were 
obtained which conve y ed an Idea of their physical proportions, 
and some of their words were recorded by toeuns of the 
phonograph. The measurements bear an interesting relation to 
those obtained from the skeletons of Eskimo from Labrador 
presented by Dr Curwen, of St John’s College, to the Uni¬ 
versity Anatomical Department.—On the zoological position of 
PaU&sUndylus , J Graham Kerr Evidence was brought 
forward winch suggested the possibility of PaUmspmdytus 
being really a young Dipnoan fish —On the extraction of gases 
from small quantities of blood, J Barcroft. The principle of 
the apparatus demonstrated Is the ordinary one of extracting the 
gases from measured quantities of blood in vacuous receivers 
with an air pump. The leading feature of the apparatus is tint 
ihe measuring burette, the vacuous receivers and the gas pump 
are in one piece, so that there is no opportunity for the blood or 
the gases to be contaminated with air —On the separation of a 
pure proteid from egg white, F G Hopkins. A process was 
described by means of which a crystalline albumen can be 
obtained from egg-white, which upon repeated fractional 
crystallisation shows complete constancy of rotatory power and 
of percentage composition. It yields therefore satisfactory 
evidence of being a chemical individual, and should form ntis 
factory material for chemical study 

Euinbukgh 

Royal Society, February 5 —Prof Duns in the chair — 
Prof J Gibson and Mr A. W C. Mennes exhibited their form 
of thermostat, which is heated and regulated by electricity The 
heating is effected by means of four or five ordinary incandescent 
electric lamps, set below the jacketed tank containing the water, 
whose temperature is to be kept steady After the temperature 
has been raised to the desired point, a simple form of automatic 
cut out Is arranged to work an electric relay, which puts out the 
electric lamps when the temperature rises slightly above the 
desired temperature, and allows them to be re lighted when the 
temperature falls slightly below that point One important 
practical advantage of the method lay in the fret that the 
operator was rendered quite independent of the gas supply By 
its means they had been able to keep the temperature steady 
within a range of a tenth of a degree for months, and at com¬ 
paratively little cost—Dr W Peddle read a paper on the law of 
elastic fatigue. In a former paper on the torsional oscillations 
of wires It was pointed out that the empirical formula, which 
very accurately represents the relation between amplitude of 
oecilktiop and the number of oscillations that have taken place 
since the wire was left to itself. Indicates the existence of a con 
ditlon in which elastic fatigue li diminished by previous oscilla¬ 
tions of the wire But the truth of this result depended, in Uje 
series of experiments then discussed, upon the formula applying, 
with unmodified parameters, to a range outside that dealt with 
in the experiments. It was now shown that, with one exception, 
frugue had been induced by previous oscillations in all rerits of 
experiments hitherto made upon both steel and iron wires. In 
the exceptional case the reverse may be true in part of the expert 
mental range The angle of oscillation (provisionally called the 
critical angU in the former paper), which separates the two con 
ditloni, occurs well within the experimental range At larger 
angles fatigue Is induced by previous oscillations, at smaller 
angles it seems to be Increased —In a note on magnetic screening, 
Dr C G Knott gave an account of a new method of explor¬ 
ing the field inside a hollow tube or rohere of magnetic metal, 
specially applicable to cases in which the interior is very narrow 
or difficult of access. The idea had been In his mind for many 
yean, but only recently, in connection with an investigation 
on magnetic strains in small iron and nickel spherical 
shells, had he found occarion to test the method experimentally 
The method consisted in comparing the twist prodnoed m 
a nickel wire carrying a given current and magnetised longi¬ 
tudinally in various fields 1 (1) when tbe nickel wire alone noai- 
pied the heart of the magnetising coil, (a) when either the Iren 
or nickel shell was introduced so that the nickel wire ky wholly 
within it. This required the aided wire to be ri&oiter thin rise 
diameter of tiw spherical she#. It was found, for 
that it required a field 660 wbqp the lion *eU surrounded the 
wire to produce the same twist ffieot as wai produced by field 
200 when tbeqfckd shell renewded the whet end that the 
same efiect was produced by field SO wfan the wire 
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rounded; by i*@ftber riiaH.—Dr. John Hsndersoacommunicated 
a super 00 tba Clark caQ mthu the qtdmimn celt u a standard 
orcfectfomodvs farce. In addition to an account of the various 
modifications of Clark csll which had been made with a view to im 
pr p vc it <a a mtiifsctory standard of &M F , and a discussion of 
the work done by others in regard to the cadmium cell, the author 
gate a fall den pp doa of Us own elaborate experiments. He 
experimented On a great variety of modifications , and Ms con¬ 
clusions were that as regards constancy of E. M F , smallness of 
temperature coefficient, power of r ec o v er y after being short 
circuited, its practical identity though made of materials sup¬ 
plied commercially by different manufacturers, and other 
emendal characteristics of a practical standard of electromotive 
force, the cadmium cell was m all respects superior to the 
Park cell —Dr Hugh Marshall communicated a short paper 
on the action of silver salts on solution of ammonium persul¬ 
phate, In which he called attention to two striking reactions 
whidh he bad recently observed and was investigating. When 
a small quantity of silver salt is added to a strong ammoniacal 
solution of persulphate, nitrogen'll evolved almost immediately, 
the temperature nse* rapidly, and the action may soon become 
violent Apparently the silver is rapidly peroudised by the 
persulphate and reduced by the ammonia. An aqueous solution 
of ammonium persulphate is steadily decomposed at the ordinary 
temperature in presence of small quantities of silver mlts ; there 
is no evolution of gas, port of tig nitroggn of tks ammonium 
salt being converted into nitric acid t as*shown by the equation 

StNHd.SA+6H.O - 7(N H 4 ),S0 4 + 9H*S0 4 +aHNO,. 

It was found that, in the space of two to three days a milligram 
equivalent of sHver salt per litre of solution decomposed one 
half of the persulphate originally present, the temperature 
being ao* 

Paris. 

Academy of Sciences, March 3.—Mr Maurice Ldvy In the 
chair —Remarks by M. Picard on his work on the theory of 
algebraic functions of two variables.—On the tetrahedral 
symmetry of the terrestrial globe, by M de Lapparent Ke 
marks on a paper on the ame subject by M Marcel Bertrand 
The author thinks that while the original view of Lothian Green 
groups the mam facts of the geography of the earth round a 
remarkably simple idea, an Idea which moreover follows from the 
principle of least action, the modifications introduced by M Ber 
trandii nto the original hypothesis have the effect of destroying its 
simplicity and usefulness. The idea that the effect is due to a 
slow cooling would also have ro be abandoned.—Observations 
on the preceding note, by M. Marcel Bertrand A detailed 
reply to the cntiauni of M de Lapparent —Preparation and 
properties of a manganese perfluoride, by M Henri Molssan 
The new fluoride has the composition Mn^Ff, and is formed by 
the action of fluorine gas upon manganese Iodide —A tubular 
furnace, working at any fixed temperature, by M Armand 
Gautier* An application of the reverberktory principle to a 
combustion furnace —Morphology of the pelvic girdle in 
Amphibia, by M Arm Sabatier —On the Dinosaunani in the 
strata of Roguar and Vitrolles at the foot of Montagne Noire, by 
M Charles Dep^ret—Prof. fi. Fischer wu elected a Cor 
respond ant for the Section of Chemistry —Observations of the 
Glacobini comet (1900 a) made at the Observatory at Ahgien 
with the 31 8 cm. equatorial, by MM Rambaua and Sy — 
Now determinations of g, by M. J, Collet A study of the 
deviations from the normal value in the neighbourhood of a 
mountain mam. The mean results at Grenoble, Saint Agr&ve, 
and Lc Lautavet are given.—On a theory of systems of total 
differential equadons of the second order, by M Ernst Pascal 
—On the electric charge of the deviable rays of radium, by M P 
Curia and Mme. M. P Curie. The authors prove that that part 
of the radiation from radium which is deviated in a magnetic 
field carries a negative charge of electricity, in a similar 
manner to the kathode rays* Parallel experiments earned 
cot with the Rtintgen ram showed rimilar effects, but to 
a very slight extent, and the conclusion Is drawn that if the 
X-rays are changed with electricity, they are much more feebly 
charged than the radium nays.— DUymmetry in the polarised 
e m i mi nn Of a Grimier tube submitted to the action of * magnetic 
field, by If. R. Dongter.—On the oopattturian of the yellow 
Spflftim rays, by MM, Ch. Fabry eod A* Ptrot An application 
3 the inleiftwnihl sp e ctr oscope pr ev iously described by the 
fffijboi* The complicated and variable malts obtained by M 
WWteljim with the tMtueeare here shown to be due to the re 
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venal of the rays. Sodium vapour poss es s es an enormous 
absorptive power, even at a low temperature and very feeble 
pressure.—On the spectra of the polar aurora, by M. Paulsen — 
On the preparation of the phosphides of iron, nirkcl, cobalt and 
chromium, by M. Georges Maronneau Phosphide of copper 
heated In the electric farnace with either of these four metals to 
a temperature above the boiling point of copper, gives the phos¬ 
phide of the metal added, which can be extracted in a pure stale 
by treating the fased mass with nitric acid The properties 
of Fe*P, NlfP, Co,P and CrP are described —On eugenol, 
mfirol and propylpyrocatechol, by M Raymond Delange. 
The methyl ether of eugenol, reduced with sodium and boil 
log alcohol, gives propylveratrol, which on hydrolysis with 
hydrochloric add famishes propylpyrocatechol — On the disco 
tiling of mframne, by M George F Jaubert When diazollted 
under ordinary conditions the roonodiaio-compound is the 
only product Both the red mono add salt ana the blue dl 
sad mlt give the same result, but the green trl sad salt uses 
twice as much sodium nitrite, and hence corresponds to an 
asoniura base of orthoqumonoid structure —The modifications 
brought about by a longitudinal traction in the stems of plants, 
by M. Thouvenln In the plant studied, Ztmmo oUgans, a 
moderate longitudinal pull retards the development of the 
secondary fibro-vascular boodles.—Variations in the characters 
of specta of haricots under the influence of grafting, by M. 
Lumen Daniel An investigation to determine how far the 
properties acquired by grafting can be transmuted in the case of 
an annual, such as haricots, by the seed It is found that 
grafting always produces variation in the plants grown from 
seed, this variation being less marked in wild species grafted 
between themselves, and more accentuated m the cultivated 
plant—The work of spinal nervous centres, by Mile J 
Joteyko The nerve may be excited for more than four times 
the period producing fatigue in the muscle, without showing 
signs of fatigue The spinal nervous centres thui show a very 
high resistance —New method of measuring the tactile sensi 
biuty to pressure of mucous and cutaneous surfaces, by MM 
Ed Toulouse and N Vaschkfe —Concerning the physiological 
alternation of the kidneys, by MM E Bardier and II Frenkel 
The experiments quoted show that there u no real physiological 
alternation of the kidneys, neither from the point of view of the 
vaso motor phenomena nor from that of the flow of unne — 
Hepatic glycogen during pregnancy, by MM A. Charrin and A 
Guillemonat 

New South Wales 

Royal 8ociety, December 6, 1899.—The President,W M 
Hamldt, in the chair —On the Darwinism of Tort Jackson and 
their essential oils, by R. T Baker and H G Smith 1 he 
authors show that one of the species of the genus—the shrub, 
botanically known as Darwimo /atatuians, A Rudge—which 
occurs plentifully on the sandstone formation around Port 
Jackson, is a plant of great commeraat importance in regard 
to us essential oil This plant belongs to the natural order 
Myrtacese, a genus so prolific in oil yielding species. The oil 
consuls principally of the important esteT geranyl acetate, the 
least amount of this constituent being 56 7 per cent and the 
greatest 65 } per cent , obtained from the oil distilled m 
November Besides this ester, 13 11 per cent of free alcohol 
was determined, calculated as geramol - On New South Wales 
copper ores containing iodine, by Arthur Dieseldorff The author 
(who was on a visit to New South Wales a few years ago) was 
interested in the discovery of iodine in a wimple of cuprite from 
Cobar by Dr W Autenneth, of the University of Freiberg, 
Baden He made farther investigations himself as shown by 
the paper, resulting in hla proving the presence of Iodine in 
several different samples sent to him from the colony —Orbit 
elements Comet I 1699 (Swift), by C J Werfield The orbit 
elements have been deduced from the otxermions taken at most 
of the leading observatories. Sixteen equations of condition 
have been employed in finding the corrections to the assumed 
parabolic elements. The result of the investigation seems to 
indicate that the geometrical figure described bvthii comet Is an 
hyperbola.—On the composition of New South Wales labradorite 
and topazes, with a comparison of methods for the estimation 
of fluorine, by G Harker The paper gives the composition 
and proparties of a typical tabmdonte from New England, New 
South Wales, and also the composition including the water of eon- 
ititudoo of two varieties of topazes found in New South Wales, 
one Iran the Medgte the other from the New England district. 
It describes also the results obtained for the paroentage of 
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fluorine in topaz by three different methods, vu by fating the 
toper with elIodine carbonates alone (Wohler), by liberating 
the fluorine as silicon tetra fluonde and weighing as potassium 
•ilit n fluonde (Lirersxlge), snd by decomposing witn alkaline 
carbonate! and silica (Berzelius Rose) The last method gave 
the best result! and very probably the whole of the fluonne 11 
obtained by thu method —Note on a remarkable increase of 
temperature after dark at Seven Oaks, Maclemy River by Hugh 
Charles Kiddle — Record! of rock temperature! at Sydne) 
Harbour Colliery Birthday Shaft Balmain, Sydney, by J L C 
Rae h F Pittman and Prof T W E David —Tne deep 
sinking now being earned on at the Sydney Harbour 
Collier), Balmain, with which one of the authors is actively 
associated affords a very favourable opportunity of noting the 
nature and temperatures of the various rocki underlying the 
neighbourhood of Sydney, and thu the author! are utilising 
The paper read deals with the temperatures noted to a depth of 
1450 feet which wv» the depth reached in the shaft at the 
middle of November The thermometer! used were specially 
-supplied by Prof Everett FRS, Secretary of the British 
Association Committee m the subject of underground tempera 
Hares If the menn annual temperature of Sydney lie taken as 
6Y* Pahr the rate of increase is shown, by the observations 
-made tr be at the rate of 1° tahr for every 90J feet A 
remarkal le increase of temperature was noted as tne sinking 
passed from the Hawkeabury Sandstones into the Narrabeen 
Beds the upper section of which consists of chocolate shales — 
Note on the edible earth from Fiji by the Hon B G Corney, 
Prof David and F B Guthrie The sample of edible earth 
a soft, pale pink, clayey material, with occasional lumps of 
-chalced >n\ was collected by Dr Corney, near the northern 
const of Vanua Llvu Silica alumina and combined water 
are present in approximately the proportion required by the 
formula AI/JjJSiUjUH, 0)j , the substance appears, therefore 
to be a silicate of tut composition—probably kaolirute—with 
about 7 6 per cent of uncombined feme oxide as mechanical 
impurity 
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the foUoiritg chapters which contain the detailed descnp* 
tion of the various classes are not preceded bj any proof 
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THE CAMBRIDGE CRYSTALLOGRAPHY 
A Treatise on Crystallography By W. J Lewis, M A > 
Professor of Mineralogy in the University of Cam¬ 
bridge. Pp. xii + 612 ; 553 figures. (Cambridge 
University Press, 1899.) 

T is now more than sixty years since Prof Miller, of 
Cambridge, published his famous “ Treatise on Crys¬ 
tallography ” At that time crystallography was a new 
science, and studied by few Since that date it has 
entered into the educational programme of most uni¬ 
versities, and at Cambridge 19 now (combined with 
mineralogy) a recognised Tripos subject, pursued by a 
considerable number of students 
Miller*! successor, under whose hands the Cambndge 
School has developed its present activity, now issues a 
volume the substantial dimensions and weighty contents 
of which are worthy of a university publication , this 
volume and Maskelyne’s “Morphology of Crystals'* 
provide English students with a pair of adequate text 
books on the geometry of crystals. 

Prof Lewis preserves in his book all Miller's results 
and methods , his treatment of the subject, however, re¬ 
sembles that of Maskelyne and other recent authors, in 
attaching primary importance to the subject of symmetry , 
the general relations of crystal symmetry are, in fact, 
briefly stated in the third chapter, although the mathe¬ 
matical development of these principles is reserved for 
Chapter ix Chapters iv to vm, being devoted to the 
law of rational indices, the relation of zones, the methods 
of drawing and projecting crystals, and the anharmonic 
ratio of four planes, are almost necessarily an exposition 
of the work of Miller, Mohs and Naumann 
It is to Chapter ix that the critical student will first 
turn for possible novelty of treatment, here he will find 
a senes of thirteen propositions establishing the nature, 
order, number and disposition of axes and planes of 
symmetry , a footnote on p. 119 gives for the first time 
the interesting information that the trigonometrical 
proof now femihar to all students is due to Prof Story- 
Maskelyne, and was given by him in lectures in 1869, 
two years before the publication of Gadolm’s classical 
memoir, in which a simitar proof was independently em¬ 
ployed The author calls the reader’s attention to the 
assumption that an axis of symmetry is parallel to a 
possible edge and perpendicular to a possible face of the 
crystal, and points out that this cannot be proved for a 
three-fold axis. The feet is commonly ignored, but does 
not affect the main object of the argument, which is to 
show that four-fold and six-fold axes cue the only axes of 
symmetry of degree higher than three which are possible 
Euler’s theorem is then Employed to show how axes of 
symmetry may be combined, and how two or more such 
axes involve the presence of others, and the number 
possible m a crystal is deduced from the expression for 
the area of a regular dosed polygon on a sphere. At 
this point Complaint may foirly be made of a serious 
omission, for thh whole course of the argument m 
Chapter u. prepares the reader to expect that the thirty- I 
two classes of crystals are about to be established, whereas 
NO. 1586, YOU 6l] 


that they alone are possible. A link is wanting in the 
logical sequence, and since the principle of merohednsm 
is expressly rejected (see p. 259), there remains no prtn 
ciple of development or classification to correlate the 
thirty-two classes 

The author, in his preface, expresses the opinion that 
the accurate drawing of crystals develops the student’s 
power of solving crystallographic problems, and his 
book differs from other text books above all in the 
attention paid to the construction of diagrams, and in 
the number of examples by which this subject is illus¬ 
trated An early chapter describes the methods of 
crystal drawing, including orthographic and clino- 
graphic projections, and they are constantly illustrated 
in the subsequent chapters The greater portion, the 
systematic section of the book, consists of a detailed 
discussion of the various classes, each of these is 
treated in a very complete manner, formulte and 
methods of calculation are established , numerous pro¬ 
positions concerning the elements of symmetry and 
their mutual relations are proved, many of them new, 
crystals of many substances are figured and described, 
and (a special feature of the book) a number of fully 
worked examples are given as exercises in computation 
and drawing, this affords opportunity for the descrip¬ 
tion of several specimens in the University collection 
Excellent also in its wealth of detail is the long chapter 
on twin crystals, which follows the systematic section, 
and here again each substance described is treated as 
an exercise in crystallographic determination, calcula* 
tion and drawing To gam an idea of the unusually 
elaborate, as well os practical, manner in which these 
various problems are treated, let the reader refer, for 
example, to the geometrical propositions concerning 
rhombohedral crystals on pp 365-403, to the four 
pages relating to Gypsum in Chapter xii, and to the 
nine pages devoted to the twinning of Cassitente m 
Chapter xvm 

In the systematic treatment of the thirty two classes, 
the less symmetrical systems are treated first, an arrange¬ 
ment introduced by Groth in a non-mathematical treatise, 
but one which introduces the most difficult calculations 
at the outset , unfortunately also, the somewhat arbitrary 
sequence adopted in the present book does not bring the 
most symmetrical (holohedral) class to the end, or even 
to the same place, in each system 

It is really difficult to make an elementary treatise 
on geometrical crystallography a readable book The 
principles of symmetry must be established by the aid of 
the zone law, so that propositions on indices and anhar¬ 
monic ratios must precede the description of the crystals 
and their symmetry, and yet these propositions are 
scarcely intelligible without some knowledge of the 
crystals Prof Lewis makes no attempt to surmount 
this difficulty—and, m fact, recommends his reader to 
travel backwards and forwards] rather than to read 
consecutively, but he succeeds in his main object of 
presenting the essential features of the science to a 
student who is not required to possess more than ele¬ 
mentary mathematical knowledge, and gives him a hand- 
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book full of information, and illustrated by examples 
excellently chosen and ably elaborated. 

A little adverse criticism may be devoted to the 
following points —Proof should surely be given of the 
important problem (5) on p 82, for which the reader is 
referred to works on spherical trigonometry, where he 
may not find it, or to Reusch's treatise on stereographic 
projection, which is probably not accessible to him , 
tetrahedral is a misleading name for the class to which 
sodium chlorate belongs , r, being used to indicate 
tetartobedral classes (p 149), should scarcely be applied 
to the trigonal bipyramidal class considered as belonging 
to the rhotnbohedral system , the nature of this class 
and of some others would be much simplified by the 
modern conception of the simultaneous action of an 
axis and plane known as 11 composite symmetry,” as 
one of the general elements of crystal symmetry , this is 
only alluded to on p 274, but its introduction as a mode 
of crjstal symmetry would render possible a definition 
of the tetragonal system by means of its tetragonal axis 
instead of the somewhat awkward definition on p 139. 
Similarly, the joint action of an axis and plane of 
twtnmng has to be taken into account to explain certain 
twins of sodium penodate mentioned on p 359, and is 
Overlooked in the discussion on p 463 Most readers 
will find the argument on pp 258-9 that the conception 
of merohedrism leads to inconsistencies far from con¬ 
vincing 

In describing the stereographic projection, it is really 
confusing to the student, and unnecessary, to speak of his 
eye as being situated on the surface of the sphere 
Mention might have been made of the convenient device 
for crystal drawing described by Maskelyne, under the 
name crystallograph , and the method of finding the 
edge between two faces in a perspective drawing by re¬ 
ducing them to a common intercept on an axis, and 
finding their trace on the other two, might have been 
introduced into Chapter vi 

If the above be some defects of the book, many are 
the features in which it is supenor to its predecessors 

Among new or specially instructive propositions may 
be noted the proof relating to tetrad axes on pp 376- 
278, and the discussion of indices on pp 288-295 , the 
proof of the relation between a face and its inverse on p 
356, the propositions in the rhombohedral system re¬ 
lating to Millenan and Naumannian symbols, to indices 
referred to three and four axes, and to the drawing of the 
rhombohedron (p 376) The useful proposition relating 
to a small circle (p 83), and its application, are not gener- 
allyfound in text-books. Especially to be commended are 
the examples illustrative of the drawing of twin crystals 
Among the new terms introduced, “stereogram" will 
doubtless be found serviceable. Finally, as evidence of 
the up-to-date character of the book, we may note the 
adoption of Cesarft’s proof of the enharmonic ratio, the 
discussion of Wellsite, and the description of Mr 
Smith's three-circle goniometer. 

Owing to the "author's desire to avoid analytical 
methods and spherical trigonometry, many of the proofs 
are somewhat tedious , but Chapter sox. contains ana¬ 
lytical proof* and much suggestive material for the more 
mathematical reader, particularly some propositions 
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relating to the rhombohedral system , the expression 
for the length of a trapmohedron edge (p 578). 

The book 11 an eloquent witness to the scientific 
method of the teaching which Prof. Lewis has carried 
on at Cambridge for nearly twenty years—teaching to 
which the present writer is glad to adraowledge his own 
indebtedness. 

The author and the University Press may be congratu¬ 
lated on the completion of a treatise worthy of the subject 
and of the University H A* Mlers,- 


THE CORRESPONDENCE OF OLBERS AND 
GAUSS. 

Wtlhtlm Others^ setn Ltbtn und seine Wtrke Im 
Auftrage der Nachkommen herausgegeben von Dr 
C Schilling Zweiter Band Bnefwechsel swischen 
Olbers und Gauss, Erste Abtheilung Pp. viu + 767 
8vo. (Berlin Springer, 1900.) 

HE first volume of this work, published in 1894 
(Nature, 1i p. 74), contained the collected 
scientific papers of Olbers, the present one gives the 
first half (1803-19) of his correspondence with Gauss, 
These old letters will nearly all be read with great 
attention by any one interested in the history of astro¬ 
nomy during the early part of this century, as the two 
correspondents were equally devoted to theoretical and 
practical astronomy, and discussed new publications and 
new discoveries in all their bearings. Many readers will 
perhaps think with the reviewer that here and there 
some parts of the letters might with advantage have 
been omitted, and that the editor when leaving out 
ephemendes of comets and minor planets might have 
gone further, and have omitted many results of ob¬ 
servations, &c, which have been published elsewhere 
The correspondence began in January 1802, when 
Olbers had just succeeded in recovering the lost planet 
Ceres by means of the elliptic elements calculated by 
the young mathematician Gauss by a new method de¬ 
vised by himself The great sensation which Plain's 
discovery had produced was kept up for some years-by the 
discovery of Pallas, Juno and Vesta, the first and last of 
these minor planets being found by Olbers, and Juno by 
Harding, so that (as Gauss remarks) of five planets 
found in the years 1781 to 1807, the four were found by 
natives of Hanover The great respect m which the 
wonderful success of the computations of Gauss with 
regard to Ceres were held by astronomers, naturally led 
to his being left to compute orbits and ephemendes 
of all the four minor planets, and they consequently 
occupy a very large part of the letters for the first seven 
or eight years, until Gauls gradually handed over this 
work to h» pupils. Among many interesting matters 
connected with the minor planets, which are touched on 
in the letters, we may mention Gibers' well-known 
hypothesis as to the origin of these bodies, which 
directly led him to the discovery of Vesta, also the 
annoyance of Bode at the discovery of a second planet 
between Mars and Jupiter, whereby his ideas about the 
harmony m the solar system were upset. That these 
new bodies ■wet* net followed with the same attention 
outside Germany is evident from.the feet that Vidal# 
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Mirepoix, (band a planet in December 1804 and observed 
it fori three weeks, without its identity with Ceres being 
notieed either by him or by Lalande, who christened the 
new planet by the name of the discoverer, and sent the 
observations to Germany Already, in 1802, Gauss sent 
Olbers a sketch of his new method of computing elliptic 
elements, and after being more than once urged to bung 
out a detailed account, he began to work at the “ Theona 
Motus Corporum Coelestium” early in 1806, and had it 
nearly finished in March 1807, when the discovery of 
Vesta gave him a welcome opportunity to apply his 
method once more, and particularly to compute an orbit 
of small inclination from four observations. 

As comets were the favourite celestial objects of 
Olbers, observations and computations on them were 
on every occasion exchanged by the two correspondents 
In 1806 we find Gauss pointing out that Olben' method 
of finding a parabolic orbit fails when the direction of 
the apparent motion of the comet nearly passes through 
the place of the sun, a fact which Olbers had, however, 
already noticed, having had his attention drawn to it by 
a remark of La Place, which had reached him through 
Flurckhardt, and apparently in a mutilated form 

Unlike most great mathematicians, Gauss was exceed 
ingly fond of observatory work, and before his appoint¬ 
ment to the Gdttmgen professorship (in 1807) he re¬ 
peatedly expressed the wish to become attached to some 
large observatory, and be relieved from teaching and 
lecturing, for which he felt no taste Owing to the dis¬ 
turbed times, the building of the new observatory at 
Gdttmgen made very little progress for some years, and 
Gauss had only the old instruments of Tobias Mayer 1 * 
Observatory at his disposal He made diligent use of 
a small refractor furnished with an annular micrometer f 
and in January 1808, shortly before Bessel published his 
paper on this subject, Gauss communicated to Olbers 
very convenient formulae for correcting observations with 
this micrometer for the effect of refraction, based on the 
idea that within the nng there is visible a part of the 
sky which may be considered as an ellipse with the major 
axis vertical He never published anything on this sub¬ 
ject j but in 1830 C A. F Peters gave formulas based 
on the same idea, though this is not explicitly stated. 
Again, in 1874, Dr C Schrader, in an inaugural disser¬ 
tation issued at Gdttmgen, developed similar formulse 
without alluding to Gauss, whose ideas on this, as on other 
taethods of reducing observations, have doubtless not 
been forgotten at the Gdttmgen Observatory In a re¬ 
view of this paper ( VttrttljaMrschrifi, x. p 214), Prof 
Schdnfeld, however, called attention to Gauss’ method, 
with which he had become acquainted through MS 
notes of one of Gauss' lectures. The tardy publication 
of the method m the present volume is most welcome. 
We notice also some interesting remarks about a small 
fcelldmeter by Fraunhofer and Reichesbach, received m 
1814, and an instructive companion between it and the 
old so-called object glass micrometers. This hehometer 
was to 1674 and 188s still capable of doing good work 
to ceanettteta with the transits of Venus. 

Towards the end of the volume we find Gauss very 
much occupied with, the three new meridian instruments 
mounted in 1818 and 1819* of which the: Repsold transit 
dittoof seven feet fiscal length and four inches aperture, 
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with a circle read by two microscopes, deserves special 
mention as the first modern instrument of its kind It 
banished mural quadrants and mural circles from the 
Continent ; but, unfortunately, English astronomers 
thought it necessary to wait a good many yeart yet 
before adopting the idea put forward by Kdmer towards 
the end of the seventeenth century In 1817 Gauss 
expresses the hope that a circle of this kind may soon 
be established at the Cape, an idea warmly taken up 
by Olbers, and which bore fruit a few years later when 
the Royal Observatory at the Cape of Good Hope was 
established. The Gdttmgen instruments were almost 
immediately put to good use m the continuation of the 
Danish geodetic survey through Hanover, which occupied 
Gauss (perhaps for too much, as a smaller mind could have 
done most of the work equally well) for a number of years 
The political events of the time are not infrequently 
alluded to, though with a certain caution, as it was 
doubtless not safe to be too outspoken even in private 
letters. In 1807, we learn, the Leipzig Academy pro¬ 
posed to make a Napoleon constellation of the central 
part of Orion, and Gauss remarks that this chopping up 
of old star groups would fitly correspond to the state of 
things on the earth at that moment Gdttmgen formed 
part of the ephemeral kingdom of Westphalia, while 
Bremen was, in December 1810, annexed to the French 
Empire, and formed part of the Department des Bouches 
du Weser, to the great gnef of Olbers, who clung to the 
old institutions of the free town He askes Gauss, in 
August 1811, to tell him as many astronomical news as 
possible, as scientific and medical journals (except 
French ones) are strictly forbidden in Bremen As a 
member of the Legislative Corps, he had to pay two 
lengthy visits to Pans in 1812 and 1813, whence he 
wrote some interesting letters about the meetings of the 
Academy and the Bureau des Longitudes 

The editor has confined himself to seeing the letters 
through the press, and appears to have performed this 
task well, we have only noticed a cunous error on p 504, 
Bredebour for Lerebours But he has not given any 
bibliographical or other references, for wh "lie contents 
of the letters offer many opportunities, but has only in 
footnotes given some references to Gauss' collected works 
and the correspondence between Olbers and Bessel In 
one of bis few footnotes he makes a mistake, which looks 
strange in a German book (p 522) , it was in Apnl 1813, 
during the war of liberation, that SchrOter's Observatory 
was destroyed, and not in December 1812, when every¬ 
thing was quiet throughout Germany As an example 
of a place where a footnote ought to have been inserted, 
we may mention p 337 Gauss here states that a star 
occunng in the Histoire Cdleste is missing, and suggests 
that it may have been Vesta. This star (LL46570) is not 
missing, its place is quite correct, and so for no variability 
seems to have been detected. 

For nearly fifty years the correspondence between 
Olbers and Bessel has been an astronomical classic, sup¬ 
plemented in 1880 by the publication of that of Bessel and 
Gauss. The chain is now being completed by the corre¬ 
spondence between Olbers and Gauss, the promised 
second half of which will no doubt give much valuable 
information about Gauss' geodetic and magnetic work. 

J L. E Dheyer 
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MEXICAN FOLK-LORE 

Catalogue of a Collodion oj Objects illustrating the 
Folk fore of Mexico By Prof Frederick Starr With 
32 Figures. Pp.xiu + 132 (London Folk-lore Society 
D Nutt, 1899) 

HE Museum of Archaeology and Ethnology in 
Cambridge has recently been enriched by the 
permanent loan from the Folk lore Society of a valuable 
collection illustrating the folk lore of Mexico, which had 
been generously given to that society by Prof. Starr, the 
energetic and enthusiastic Professor of Anthropology in 
the University of Chicago 

Prof Starr enhanced the value of the collection by writing 
a full and descriptive catalogue, which has just been issued 
by the Folk-lore Society as one of their publications. 
Owing to the labour Prof Starr has expended upon it, 
this catalogue will prove of permanent value to students 
of folk-lore, although the author modestly disclaims it 
to be a treatise on Mexican folk-lore 
There are three main groups in the population of 
Mexico the enlightened and progressive Mexicans, of 
whom Prof Starr speaks in high terms, the Indians of 
the south, and the common Mestizos or mixed bloods of 
Northern and Central Mexico The six hundred and 
more objects in the collection illustrate the customs and 
beliefs of this last group, whose daily life ib a mixture of 
that of Spain in the fifteenth and of America at the end 
of the nineteenth centuries, and whose religion is a mix 
ture of native paganism and imported Christianity, the 
latter being itself a complex of Old World beliefs and 
practices. 11 Here,” as Prof Starr writes, “are proverbs, 
witty and wise , here are folk songs, sweet and touching , 
here are folk tales untouched by scepticism , here are 
charms and formula: , here are witches and fairies in 
the full height of their power, here are popular street 
celebrations and dramas , here are a hundred Oberam- 
mergaus with passion plays and miracle-plays unspoiled 
by the crowds of visitors , here are a thousand strange 
survivals of pagan barbamni in the midst of Christian 
civilisation " 

One-third of the book is devoted to children’s toys 
and games, illustrated by over a hundred specimens, 
but, in addition, there are descriptions of numerous out¬ 
door and indoor children’s games, which will be of great 
interest to those who pay attention to this not unimport¬ 
ant branch of ethnography Many of the popular cere¬ 
monies are very quaint, especially those connected with 
Holy Week. From Thursday to Saturday the church 
bells cease ringing, as on the Fnday 44 the spirits of the 
bells have gone to Rome.” During this interval great 
rattles are sprung in the church towers, and innumerable 
small rattles are sold in the streeti, and the noise they 
make must be dreadfuL On the “ Saturday of Glory ” 
the gaiety reaches its culmination in the public destruc¬ 
tion of Judas, the betrayer Thousands of images of 
Judas are sold annually, of all sorts and grades, and from 
a few inches to ten feet or more in length In some 
places a drama is played m the streets on St James's 
Day, representing the victory of Christianity over pagan¬ 
ism , the heathen wear hideous masks. 

The Feast of the Dead is a famous festival, and the 
collection contains a large number of skulls, skeletons* 
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funeral processions, and toys that delight the people on 
that occasion Enough has now been said to indicate 
the great interest of this unique collection, more com¬ 
plete than any hitherto made in Mexico. The Cam¬ 
bridge Museum cannot now be safely neglected by 
students of comparative religion, as, in addition to 
other folk-lore collections, there are the collections pre¬ 
sented by Mr Skeat from the Malay Peninsula, and by 
Mr C Hose from Sarawak, as well as the specimens 
obtained by Dr A C Haddon’s expedition 


ORGANIC EVOLUTION 
A First Book in Organic Evolution By D Kerfoot 
Shute, AB, MD Pp xvi + 285, 12 plates (10 
coloured), and 27 figures (London Kegan Paul 
Trench, Trubner and Co, Ltd , 1899.) 

HE aim of this little book is an interesting one—to 
supply a bandy introduction to evolution-doctnne, 
which will be of use to over burdened students of medi¬ 
cine and to others who may not have time to read the 
classic works “ The author makes no claim for originality, 
unless it be in the manner of presenting the subject 
He has utilised the facts collated by other observers, 
and sometimes quoted the exact Language and ex- 
1 pressions of well-known writers on evolution, and has 
endeavoured to put them together m a way that may be 
helpful to those who are beginning the study of the evo 
lut 1 on-theory** It seems to us that the author has. 
attained no small success in his difficult task, for the 
book is clear and interesting , it is neither too simple 
□or too difficult, it is conspicuously free from cranki 
ness and dogmatism , and it is evidently the work of one 
who has bad experience in the task of teaching 

The plan of the book may be indicated by ao enu¬ 
meration of the sections —Organic cells, heredity with 
variation, unstable environment, transmutations of living 
forms, natural selection, evolution of roan, classification 
of animals and plants, works of reference, and glossary 
There are ten coloured plates, which to some eyes will 
add attractiveness to the volume, though several of them 
show an unnatural and unpleasant predominance of red 
tint, s g in the pouter pigeon on the frontispiece, the 
birds of paradise, and the Kalhma butterflies 
A thoroughly good introduction to the study of organic 
evolution might be written, even at the present youthful 
stage of aetiology, by an author of real genius, like 
Goethe, but the probability is that he would not write 
it, it might also be written by a genius according to 
Buffon's mistaken definition,—a roan of persistent 
patience, but he would probably die niggling at his 
task , it might more feasibly be written as a co-operative 
work by six experts who were not very good fnends 
Then we should have a work that would endure For 
what we have, however, let us be grateful, and Prof 
Strata's book is a very useful introduction 
At the same time we must make two criticisms 
(a) Is it wise in “a first book in organic evolution" to 
have any talk either about religion or the castration of 
habitual criminals ? We admire the author's courage of 
conviction, but in regard to the subjects referred to we 
doubt the relevancy of the \11tue here. And might not 
the dry classification chapter have been left out to 
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advantage, especially when it tells us that “sponges 
possess, essentially, a bilateral symmetry," and various 
other things which are not true ? (6) In an elementary 
work of this sort it is of the utmost importance that 
there should be precision in the use of words, and though 
the author has been unusually careful we do not think 
that he has always succeeded. Thus, he speaks about 
41 the forces of heredity " , he tells us that '* Darwin con¬ 
vinced naturalists that the great underlying principle of 
the tree-like system of classification was heredity ”, he 
calls the nucleus of the fertilised ovum 41 hermaphroditic," 
and so on Is it wise at present to call the chromo¬ 
somes 11 the hereditary threads"? is it fair to speak of 
44 the gastrula phase in man's existence," and to refer to 
a figure of a typical gastrula, as if it were all plain 
sailing? is it warrantable to say 41 the evidence seems 
to favour the view that acquired characters can be trans¬ 
mitted ” 3 is anything gained by making a special category 
of 14 insect-selection " ? Without criticising the exposition 
of the Pangenesis hypothesis, we should also like to ask 
if it is not the case that Darwin expressly said that he 
thought of the gemmuies not as circulating in the blood, 
but as diffusing from cell to cell 3 But a book should 
be judged relatively to its aim, and Prof Shute is to be 
congratulated on the success with which he has accom 
piished a difficult and serviceable piece of work. 

J A T 


OUR BOOK SHELF 

Mining Engineer? Report Book and Directoi? and 
Shareholder? Guide to Mining Reports By Edwin 
R Field Pp 39 (London Charles Griffin and Co, 
Ltd, 190a) 

Evtk since the searih for the gold mines of El 
Dorado in 1595 was described by Sir Walter Raleigh 
in his work on the discovery of Guiana, the proto¬ 
type of modem mining reports, experts have con¬ 
stantly been engaged in reporting on mineral deposits 
with a view to induce capitalists to invest money 
A report on a mining property should set forth 
clearly details of the position, means of access, fuel, 
water and timber supply, amount of development, and 
the character, value and form of the deposit It should, 
moreover, be written in so lucid a manner as to be in¬ 
telligible to the educated investor Unfortunately, this 
is not always done Many so called experts of eminence 
have been known to fill up their reports with a bewilder¬ 
ing mass of abstruse technicalities and theories, and to 
omit many essential details requisite for arriving at the 
value of tne mine While it is obvious that a thorough 
examination of a mine cannot be covered by a set of 
rules, it is highly desirable that the work should be 
earned out in a systematic manner, and errors of omission 
avoided With this object in view, Mr Field has drawn 
up a senes of suggestions in a convenient form He 
enumerates 126 queries that should be answered as far as 
possible in the report on any mine. Blank pages are 
appended, and it is recommended that the vanous 
heads should simply be indicated by numbers dunng 
the inspection of the property, and subsequently in¬ 
corporated in the observations recorded in the report 
The volume is issued m pocket-book form so arranged 
that the blank pages, which can be replaced by others, 
shall be facing the page of questions. The right hand 
pages, which would be covered when the bodk is in use, 
are devoted to selected tables and memoranda. The 
volume is of handy sise—it measures 5 by 3) inches— 
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and will undoubtedly prove useful to experienced mining 
engineers. Whether it will also be of assistance to 
directors and shareholders, as the title-page suggests, 
may be questioned B H B 

Flora of Kent By F J H anbury, F L S , and E S 
Marshall, M A., F L S Pp 444 , with two maps 
(London F J Hanbury, 1899) 

Many years ago 44 The Flora of Middlesex," by Tnmen 
and Dyer, showed the way for a scientific construction of 
a local flora, and it has served as a model for all the best 
works of this kind which have appeared since its pub 
lication To say then that the present volume strongly 
recalls the best features in the Middlesex Flora is to 
pay it a well-earned compliment, and, indeed, from cover 
to cover Messrs Hanbury and Marshall’s book exhibits 
abundant evidence of a careful, sound and successfully 
accomplished sifting of an immense body of facts, with 
the result that the reader is furnished with an exceedingly 
able and interesting account of the flora of the south 
eastern county of England The introduction includes a 
sketch of the physiography and geology of the county, and 
then follows the customary delimitation of the botanical 
districts into which the whole area is divided These 
divisions are, as the authors admit, not entirely based on 
scientific considerations, but are partly determined by 
convenience^ and some of them are consequently some¬ 
what artificial in character It would, perhaps, have 
been advantageous to have added another chapter on the 
more purely natural geographical distribution of the 
plants. 

The body of the flora is devoted to an account of 
the plants found growing in the county, together with 
brief topographical and historical notes 
The work is excellently printed, and will be found of 
great service to those who care to know about the flora 
of one of the most interesting counties in England 

Leitfaden fUr den Untemcht m dcr Anorgamschcn 
Chemte Didaktisch bearbeitet von Dr Joachim 
bperber ErsterTeil Pp 120 (Zurich E Speidel, 

1899.) 

A BOOK expressly 44 didaktisch bearbeitet," and bearing a 
motto Repetitto est mater df>etnnarum y would be expected 
to disclose some novelty of treatment for good or ill 
This expectation is, however, not realised in Dr Sperber*s 
book it may be described as an aggregation of con¬ 
densed chemical information, from which it 1$ impossible 
to augur any good educational result We have already 
had a surfeit of this kind of book in England, and can 
only regret that the improvements now so evident here 
do not seem to have spread to Switzerland The 
lUgstrations in the book are unnecessarily elaborate, and 
in some cases altogether superfluous. There are, for 
example, two striking full-page illustrations—one to show 
the holding of a platinum spiral in a bunsen flame, the 
other to show a burning magnesium ribbon tt is really 
difficult to understand the attitude of mind of a teacher 
who considers that any intellectual or practical value can 
lie in pictures of this kind A. S 

Aufgaben aus der Chemte und der phystkalischen 
Chemte Von Dr P Brauer Pp. 70. (Leipzig 
B G Teubner, 190a) 

The author has collected a number of exercises dealing 
with some of the most important provinces of general 
chemistry The book differs from previous attempts in 
this direction, inasmuch as attention is paid not only to 
purely chemical problems, but also, and more especially, 
to such points as the Laws of Avogadro, Faraday, Joule, 
&c, together with the elements of thermal chemistry 
The explanatonr notes at the head of the vanous sec¬ 
tions will be found of great assistance to students 
working without the aid ot a teacher N 
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LETTERS TO THE EDITOR. 

[ The Bdtfor 4 ms net hold himseff responsible fer epiniem ex 
pressed by his ce r r esp e n d e nts Neither can he undertake 
te return, er te cerrespend milk the writers ef, rejected 
manuscripts intended for this or any Ether pari ef Naturr 
AT# notice is taken ef anonymous communications ] 

The Rostrum of " Mssoplodon ” 

In Mr Beddard'* recent and very interesting 11 Book of 
Whales, H I observe that on p 214 he gives as a character 
of Mtsoplodon (one of the Ziphioul genera) "the thorough 
ossification of the mesethmoid, and in describing Berardtus he 
states that 44 the mesethmoid plate is short, comparatively 
speaking f that is to say, compared with what we find in 
Mtsoplodon " Here Mr Beddard undoubtedly compares two 
structures which are entirely different As I have shown and 
figured in the PZ S , February 1893, the 44 mesorostral bone” 
1* not the result of the ossification of the cartilaginous bar 
occupying in early life the spout of the animal s vomer I have 
examined a number of these Cetaceans in the flesh, and have 
made sections of the dried beaks (a aeries of which I deposited 
in the British Museum) of individuals of ages from the quite 
young calf's to that of the very adult male, and I have shown 
in the paper referred to that the first appearance of the meso- 
rostral bone is due to an increase in the walls of the premaxil 
lanes by which the sides of the vomenne spout are pressed 
towards each other, and, proliferation being apparently induced, 
both the vomer and the premaxillanes increase in sice, and very 
variously in form, according to pressure unequally acting on 
them, till the cartilaginous bar 11 entirely absorbed or, at all 
•vents, disappears. The mirease—from some pathological 
cause, probably—in the premaxillanes is apparently the mam 
cause of the solidification of the beak 

Now what happens in Berardtus is of an entirely different 
character In B arttuxti an ossified bar lies, often to a length of 
twelve inches, in the vomerine trough , but this is unmistakably 
an ossification of the anterior part of the mesethmoid cartilage 
It takes place in a very different way, also, from the ossification 
In Meseflodou It 11 an ossification of the upper and outer 
layera or the mesethmoid cartilage , it Is of an open and spongy 
texture \ It never becomes ivory fied, so that in the dried skull 
it Is a mere prolongation of the mesethmoid—hardly seen in 
Mssoplodon —and merely coven in to some extent the gape of 
the vomerine trough, which underneath is quite empty, with its 
sides and bottom entirely unaffected Indeed, the mesethmoid 
plate, with its extension, is in Berardtus much longer than in 
Mesoplodon What takes place in the former genus is precisely 
what occurs so frequently In C/ymonta 
In a note on page 280, Mr Beddard writes, " the Scottish 
vernacular for this creature [Glotoocephalua] • Ca'aing Whale' 
means Driving Whale ” The proper orthography of ‘‘ ca'aing " 
should be 44 ca’ In 1 ' (two words), which being Interpreted out 
of, to the Southerner, Its foreign tongue, means 41 the drive in 
or driven in whale ” Ca a is entirely erroneous Ca' (in 
Orkney, Kaa), as it should be printed, stands for 14 call " In 
the common order to the herd on a Scottish form of 14 Ca* in 
the Kye " (meaning 44 Drive in the Cows ”) the expression arises, 
doubtless, from the custom of the past—which is the custom 
to-day, as I have seen In New Guinea In regard to their pigs, 
and in Sokotra last year in regard to the flocks and herds—of 
actually by voice 44 calling in ” the cattle. The phrase has now 
become the common one to 44 drive in," by some one going for 
them The method of capturing the Globiocepkalus in the north 
of Scotland is for the fishers, when they see a school, to hurry 
out in their boats, surround and drive on to the beach the Black 
fish, which is, therefore, always spoken of there u the ,4 Ca J in 
Whale," i c the whale they can drivs in, in contradistinction 
to a species which they have to harpoon or chase In the open 

Hinry O Forbes, 

• The Museums, Liverpool, March a 


Vector Diagrams 

In a paragraph on the last number of Terrestrial foagnetum, 
in Nature of March i, p. 421 ,1 notice the following sentence 
11 Dr Lttdeling investigates graphically the phenomenon of the 
diurnal variation of the earth’s mas net ism for eleven stations 
with the aid of von Bctold’s vector diagrams. 1 ’ These diagrams 
are carves in which the radius vector represents In magnitude 
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and direction the resultant of the disturbing forget to which ire 
may attribute the diurnal variation of the horisontal Component 
of the earth’s magnetic force at any particular station. 

So for as 1 know, the earliest use of there curves by von 
Besold was in a paper in the Berlin Si/tuHgxSeruhie of 1897 
This may have been their first appearance in Germany, ana if 
so, their association with the well-known name of von Betold 
in that country need hardly occasion surprise. In England, 
however, their use dates from at least 1863, when Airy employee 
them in discusringthe diurnal variation at Greenwich in different 
years and at dlfle«ent seasons of the year (see Phil TYstns for 
1863) Airy used them again in the Phil Trans for 1865, and 
they also appear on p. 186 and on Plate HI of Lloyd's 44 Treatise 
on Magnetism, General and Terrestrial." More recently I em¬ 
ployed them myself In diseusmdg the diurnal variation of the 
magnetic elements at Kew Observatory (B A Report for 1895, 
pp 209-327) 

The only apparent difference between Airy and von Besold Is, 
that the former made use of the recorded variations of horizontal 
force and declination, drawing his magnetic meridian towards 
the top of the page, whereas the latter made use of the northerly 
and easterly (or westerly) components of the force, and drew his 
astronomical meridian towards the top of the page. The curves 
given by Airy and by myself show the positions of both the 
magnetic and astronomical meridians, and if it is preferred that 
the astronomical meridian should point to the top of the page, 
all that it necessary is a bodily rotation of the curves through 
an angle equal to the declination 

When comparing results at different stations, or at the same 
station at different epochs, there may be an advantage— as, in 
fact, I pointed out myself (B A Report* loc at pp 218, 219)— 
in taking the astronomical meridian as the line of departure , but 
as yet this is largely problematical The interesting tables and 
diagrams for polar stations given by Ltldeling—aa Lu deling I 
think, has himself noticed—seem to indicate, on the whole, 
less symmetry about the astronomical than about the magnetic 
meridian If so, it is open to doubt whether Airy’s original 
practice might not, after all, have been the better fitted to bring 
out points of resemblance C Chrke. 

Richmond, March 8 


Similar Geological Structure! In South Tyrol and the 
laic of Man 

It may be of interest Alpine geologists to note that the 
general results now obtained by Mr Lamplugh in the Isle of 
Man are, In respect of the origin of the 44 Crush Conglomerates ” 
and the causes and effects of differential movements between 
subjacent series of rock, practically the same as the results 
previously obtained and described by me in maps and sections 
of the Enneberg area in South Tyrol ( Quart fouru Geo/ Soc , 
ef M M Ogilvie Gordon, 1899, and G W Lamplugh 1900) 
In both cases the geologist deals with resultant local enters 
combining the pressure-components of at least two epochs of 
disturbance In both cases the geologist is presented with 
strongly marked lithological contrasts in the original succession, 
and, os a consequence, with highly complex superinduced 
structures due to differential movements betwoen subjacent 
beds. This remarkable parallelism between the essential 
geological structures In two neighbourhoods so remote from one 
another, and in belts of strata belonging to utterly distinct 
geological epochs, is well worthy of comment and consideration 
by our present school of geologists 

Aberdeen, Match 16. Maria M. Gordon 

Tides along the Antarctic Continent 

In Frof Drygalski's statements (Nature, February f) of the 
work mapped out for the proposed German Antarctic Expedi 
bon, no mention Is made of obtaining tidal observations along 
the Antarctic Continent In ascertaining the verae causae of 
tides which occur along many shores, even along the eastern 
coast of the United States, I believe this region to be of great 
importance. 

Hourly readings of the height of rite surface of the sea above 
an arbitrary datum for even so short a period as twenty foqj 
boors at each station occupied for the phrpore, would be of Tglpe. 

It seems to me especially desirable to have the following 
questions answered 

[0 Along the Antarctic lands from 1 bug. ao* W. taaboqt 
40 Em is the (Greenwich) co tidal hourvi > 
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(a) Ndw long. 8o* E. t Is the co-tidal boor ix. ? 

(j) Near loos. 135 0 E., is the tide chiefly sofa? If so, Ufa 
qo-tidal (solar) boor xlL ? 

(4) On the western coast of Graham Land, is the co-tidal 
boor vL ? 

Although It seems that no observations have been made 
father sooth than Kerguelen* South Georgia* and Cape Horn, 
fart are reasons for believing that the above questions can be 
answered in the affirmative If so, then certain logical con nee 
tkms between the tides in this region and elsewhere would be 
fairly well established At any rate, such observations would 
be valuable; and it Is believed that the results would compare 
favourably in importance with those obtained in almost any 
one of the lines of inquiry alluded to by the leader of the 
expedition * R. A Haul is. 

Washington, D C , February aS 


while F. Legnat, about the end of the 17th century, described 
a land-crab of Rodriquez, whose destructive power during its 
emigrating period appears to equal that of its Chinese ldn (see 
his n Voyages , n ed 1891, p 9a) 

Yu Pau (4th century a d ) writes in his “ Sau shin ki ” — 
“ In the year 183 a d all crabs in the District of Hwui Ki 
were turned into rats* whose group covered the rice-farms and 
made an extensive devastation. When yet immature, these 
rats had hair and flesh but no bones, and unable to pau ovtr 
the ridges in the farms, but became vigoroui after a few daya" 
This erroneous exposition, to account for the origin of rats or 
field mice, would seem partly to originate m some similarity of 
the fur of rats with that of the so-called Hair Crab (see Stebbing, 
“Crustacea,” PI III ), but more in the people's familiarity 
with the land-ravaging crabs 9 in ancient times. 

Kumagusu Minakata 
I Crescent Place* South Kensington, S W 


Crab Ravages in China 

In the “ Kwob-Wu,” or “Good Words from the States,” 
attributed to Tso Klu Ming (6th century fic.), a king of Yueh 
(now the province of Cheh-Kiang) is said to have been advised 
by his counsellor to postpone nil warlike preparation with 
‘ jrood words," In which the officer adverts to the “ Rice Crab 
( Tau-Hiai) that spared for man not a seed [of nee] in late 
years.” A Japanese naturalist, Aoki Kon yo, quoting a Chinese 
work, 11 Ping Klang Ki Sre,” speaks of a crab devastation 
which took place in the Wu Distnct (now Kiang Su) In 1297 
A.D . “ when all plains were full of crabs, wasting all crops of 
rice/’ (" Kon yo Manro Ku," written 1763, ed. 1891, a 164.) 

Twan Ching Shih (died 863 A D ) briefly speaks of this crab, 
thus t “ In the eighth moon of the year, the crab has in its belly 
an ear, really that of nee, about an inch long, which it carries 
eastwards as a present to the 1 God of the Sea ’ 1 , before the 
carriage is accomplished, the crab U not edible" (“ Yu Yang 
Tub tsu " Jap. reprint, 1697. bk. svii fol 4, a) Contempor 
aneously, Lun Kwei Mung (diedr 881 a. a), in his “ Notes on 
fa Crabs” [op “ Yuen Kien lui han," 1701, bk 444, fol 18) 
narrates —“These crabs live in holes, which they dig in 
bogs, until the season that intervenes the autumn and 
winter, when they emanate from their homes. The people 
of Kiang Tung say, when rice is ripening, the crabs take 
each one ear in order to pay court to tneir chief Every 
morning and every evening they all run towards the river, 
when men fish them by setting weirs across the affluents. Yet 
six or seven out of ten crabs would pan over the dams, and in 
the river they grow larger , whence they proceed to the sea In 
the same manner as their previous march, also being persecuted 
as before, which, however, they escape with more skill than In 
former occasions.'' Later, m the dynasty of Sung (901—1279 
A.D.), appeared a “Monograph of Crabs," by a certain Fu 
Kwang, who relates in it —“In fa crevices on rocks along 
mountain streams occurs a small crab, red and hard, and so 
named SAiA Auu (Stone Crab) When still young, in mid 
summer, owing to thrones of any edible cereals, it feeds on the 
root of reed, whence Its name Lu-kan Auu (Reed root Crab), 
and Is meagre in sue and taste. About the eighth month it 
grows larger after moulting, and, when rice or millet u mature, 
every one crab bellied with one spike of the cereal runs to the 
river, when it is termed Lok-Hiai (Merry Crab), and is very fat 
and best to eat Thus it goes to fa sea where it presents the 
spike to its chief” {ibid fol 19, a) These are very good 
umpies of the celebrated celestial whims, which once expreawd* 
do literatus doubts, for, to me, it is too clear that the tribute 
which these so-called “grain crabs” are said to pay to their 
king is nothing but their spawn, which they carry under the 
abdomen to lay down in the sea. 

I do not know whether the rioe-carrying crab Is the same with 
*hat devastates the plantations, as is supposed by Aoki (U ), 
although very probably so And I shall be very much obliged 
1£ through your medium, some uae will answer ray questions 
(?) What spades of crabs is the cause of such stories? and (a) 
It sock a crab-ravage reported in modem times from China? 
Ttom De Rochefort u Historic dea Das Antilles," Rotter¬ 

dam, 1665, to. *55, I gather the renowned Violet Land-Crabs 
of the West Indies to make some daman to tobacco farms, but 
totof to grain as is So vastly attributes to the Chinese crabs; 

*T|a J ipwm vbovtoftUp tbs dshy of KstoUra (tha patron-god of 
aanm) taboo At —nag of crabs. 
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Leonid Meteor Showers. 

I have nowhere seen an account of a very remarkable dls 
play of these meteors visible here (in Shanghai) on the morning 
of November 15, 1886 Though the date Is distant, It may be 
of use to record it, as it may throw light on the conditions of 
the orbit 

I was sleeping in a room with an almost due north exposure 
looking Into an open compound, and chanced to wake up about 
three in the morning, when I saw a number of meteors flashing 
across the window I got up on recollecting the date, and for 
about an hour witnessed the most brilliant pyrotechnic display 
I have ever seen 

The meteors were flying in every direction from the radiant 
point In numbers past ail calculation, and the intensity of the 
shower was keep up without intermission the whole of the time 
I was gazing 

I expected to hear from other quarters an account of the 
phenomenon f and was much surprised to find it had apparently 
not been noticed elsewhere. I bad to leave shortly after for 
the interior, where I was practically cut off from communication 
with the outer world for some months, and hence did not at 
the time report the fat 

As much stress 11 hud on the appearance of the meteors in 
Europe In 1833 and 1866, the shower may be some of interest 

Shanghai, February 12. Thos W Kinosmu l 


The Capture of Butterflies by Birde 

Concerning the capture of butterflies by birds permit me to 
relate an incident whicn I witnessed in the summer of 1899 at 
the Deserted Village, near Scotch Plains, N J 

My attention was attracted to a maple tree on & lawn by a 
violent fluttering of the wings of a robin among the leaves. 
Presently a large brown butterfly, evidently wounded, but still 
attempting to fly, fell from the branches The robin pursued 
the butterfly eagerly, and attacked it upon the ground, alter¬ 
nately striking with its beak, with lowered wings, and running 
off a short distance to observe developments. Finally, the 
butterfly ceased to move. The robin thereupon tore the body 
from the wings and devoured it I picked up the mutilated 
wings and showed them later when narrating the incident. 

29 Broadway, New York George A Sofer 


The Smell emitted by Quarts when Rubbed 

When two quartz pebbles are rubbed hardly, or ground 
together, so as to give an electric spark, that seems under their 
surface, and then smelt, they emit a very peculiar smell, which 
some people call a sulphurous smell, but I cannot trace any 
resemblance to sulphur, or ozone, or phosphorus. What is it 
supposed to be ? h. L. Gaebctt 

25 Claremont Square, N , March 7 


s Tbs 11 Halr-Cmb *+ of Japan la caught Id tha sama way aa tha Chlnaa* 
‘ of fishing tha rica-canying crab. Tha Japanaaa wall know ' 
a r i v al In autumn, ana hava wall not lead It navi 


had_ 

navar to naaoand It 


down tha rfvar_ . 

a forwards as soma flak do 
ToL at)* but navar pB aaaaaad 

Only ooa caaa that slightly approach*-- - 

fladan,” who* It b narratad that naar tha and of tha Itat oantury fa rivar 
Yodo. Daar Kyoto, was ooa day ao iwarmad with small ccafaa that avfry 
handM of watsr was AiU of tfaaaa craaiuraa. 


(Kalbara, “ Yamato HotuA, ryot, bk. xhr 
a baUaf In a crab carrying grain to fa taa. 
ipprooebaa that of tha lallar. Hind In •' ffoknaO 


492 


NATURE 


[March 22, 1900 


THE UNIVERSITY OF LONDON 

last, after six-and-thirty years of discussion, after 
the formulation of some twenty different schemes 
of reform and the report of two previous Royal Com¬ 
missions, the Statutes and Regulations of the reconstituted 
University of London have been framed by the Com¬ 
missioners appointed under the Act of 1808, and the new 
University is created The institution thus established 
is in its way unique , there is nothing else exactly like it 
in the world, and it is therefore impossible to predict 
with any confidence what will be the extent or the nature 
of the influence it will exert on the progress of education 
either in the United Kingdom or in the restricted area 
over which its newly created functions will be specially 
exercised The old Examining Board will continue to 
exist almost as heretofore, and the famous system of 
examinations, which has undoubtedly been in its day 
potent for good, will be continued under safeguards and * 
conditions but slightly altered But in addition there is 
to be a new and distinct system administered by the 
same supreme authority, the Senate, which has hitherto 
directed the examinational machine 

Under this system students who pursue certain definite 
courses of instruction in recognised institutions or under 
recognised teachers will be admitted to degrees after 
passing certain examinations in which their own teachers 
will directly or indirectly take part The institutions 
and teachers so recognised are situated within a radius 
of thirty miles from the central office of the University 
The purposes of the new University of London are 1 
declared by the Commissioners to be threefold (1) 14 to I 
hold forth to all classes and denominations, both in the 
United Kingdom and elsewhere, without any distinction | 
whatsoever, an encouragement for pursuing a regular and 
liberal course of education”, (2) 41 to promote research 
and the advancement of science and learning,” and 
(3) “to organise, impro\e and extend higher education 
within the appointed radius.” Broadly, it may be said 
that of these three purposes the first has been more or 
less completely fulfilled by the previously existent system 
of examining all comers in subjects selected according 
to a definite scheme in orderly succession, from matricu¬ 
lation to the final examination for a degree. Without 
doubt the existence of this scheme, whatever drawbacks 
there may be to a pure system of examination which 
does not stop to enquire how the knowledge of the 
candidate has been gained, nor to ask too curiously as to 
its reality, has done great service to large numbers of 
industrious, intelligent and deserving students Times, 
however, during the last quarter of a century ; have 
changed considerably in respect to the opportunities of 
higher instruction, and while the greater part of the 
United Kingdom has been divided into academic 


enacted that the Chancellor of the old University shall 
continue to be Chancellor The University will thus 
retain the advantage of Lord Kimberley’s long experience 
as a member of the Senate All else* however, will be 
changed The existing Fellows are to retain their 
fellowships for life, but will cease as such to be members 
of the Senate, and probably many of them will drop 
out The new Senate will be composed of the Chan¬ 
cellor, the Chairman of Convocation, and fifty-four 
persons who may or may not be graduates of the 
University Of tne fifty-four senators, sixteen will be 
elected by Convocation (chiefly graduates of the 
University), and sixteen by the Faculties (composed of 
teachers of the University) * Of the remaining twenty- 
two, four are to be appointed by the Crown, and 
eighteen by various institutions, including six by the 
Inns of Court and the Incorporated Law Society 
After the first two years the term of office of each 
senator will be four years The Vice Chancellor will be 
elected annually by the Senate from among its own 
members 

The work of administration will be accomplished 
chiefly through the medium of three standing com¬ 
mittees of the Senate—namely, the Academic Council, 
the Council for External Students, and the Board to 
Promote the Extension of University Teaching Con¬ 
cerning the last, it may be said, with considerable con¬ 
fidence, though not, of course, without fear of contradic 
tion, that, however good its intentions, it cannot afford 
much assistance in tne development of serious university 
work The chief business of the University will be done 
by the two councils. 

The Academic Council will consist of the Chancellor, 
the Vice Chancellor, the Chairman of Convocation, the 
sixteen members of the Senate appointed by the Faculties, 
and an additional member or members to make up the 
number to twenty Four fifths of this council, therefore, 
consist of teachers Their duties are advisoiy, and will 
relate to all that appertains to the Schools of the Uni 
versity, the appointment of Teachers, the organisation 
and regulation of the teaching, and generally to all 
matters which relate to the Internal Students—tnat is, to 
those students who have matriculated and are pursuing 
a course of study in a School or under Teachers of the 
University The functions of the Academic Council are, 
therefore, the most important exercised on the part of the 
new University, and upon the care and judgment with 
which they are discharged will hang all the future 
development and usefulness of the University 

The Council for External Students is to consist of 
twenty eight members of the Senate, whereof sixteen are 
the nominees of Convocation The duty of this body is 
to watch over the interests of the External Students, who 
are defined as all matriculated students who are not In¬ 



provinces, each with its own university and their 
affiliated colleges, London and the South have remained 
without many of the advantages which such institutions 
provide London, however, possesses all the materials 
which are required for the equipment of a great uni¬ 
versity The metropolis is the home of the great learned 
societies, it is also the central depository of the chief 
treasures of science, art, antiquities and industry m the 
national museums, and without disrespect to the many 
distinguished men connected with otner parts of the 
kingdom, it is inevitable that a certain concentration of 
intellectual eminence should result from the attractions | 
offered by the greatest city of the world The third 
purpAe of the new university will therefore surely be 
inseparably connected with (2) “the advancement of 
science and learning. 0 

Under the new Statutes the University will consist of 
the Chancellor, the existing Fellows, for their respective 
lives, the Senate, the Graduates and the Students* It is 

NO. 1586, VOL. 6l] 


tcmal Students. Among the duties assigned to both these 
councils the difficult task is appointed of equalising, as far 
as possible, the standards of knowledge and attainments 
prescribed for the degrees conferred upon Internal and 
External Students respectively. But the Academic Council 
has nothing to do with External Students, and the other 
council has nothing to do with Internal Students , and 
unless provision is made by the new Senate for frequent 
conferences between the two councils, it it difficult to see 
how this equalisation is to be effected, for a mere in¬ 
spection of syllabuses or of the questions set in examin¬ 
ation papers would be, as every teacher or examiner could 
point out, a most delusive and inadequate test of equality 
It is to be hoped that the Senate will bear in mind the im¬ 
portance of bringing these two councils into frequent 
contact, and that they will not be unduly influenced by 
fanatical adherent^ it there be any. of the pure system of 
examination with its detailed limited syllabus, and its 
superstitious reverence for marks. Every encourage- 
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ment should be given to External Students to become 
Internal, and if in time the University acquires the means 
and the power to administer its own funds, the External 
Student may become an extinct species, so far as the 
science faculties are concerned Then shall chemical 
analysis no longer be taught by post, and “corre¬ 
spondence " colleges fatten only on the ingenuous arts. 

One or two points deserve to be noticed in connection 
with the examinations or qualifications for degrees One 
novelty is the proposal to hold “ separate matriculation 
examinations for different classes of students, having 
regard to the courses of study which the students pro- 

C ose to follow ” This power will doubtless be exercised 
y the Senate with great deliberation A loose inter¬ 
pretation of this pimnsion might lead to consequences 
which would be disastrous for the future dignity and 
reputation of the University It is easy to recognise here 
the influence of the M practical” man who is anxious to 
get rid of the incubus of the classical languages. 

This is not the place to enter upon the discussion of 
that question, but coupling this suggestion of relaxation 
with the provision relating to the Bachelor of Science 
degree, it is easy enough to smell danger For the 
degree of B Sc , the Senate may accept in place of the 
whole or part of the final examination, the results of the 
study or research of any candidate who, m the opinion of 
the Senate, has thereby made a distinct contribution to 
the advancement of learning or science in any of the 
subjects in which that degree is conferred Whatever 
may be the fate of Latin under the new arrangements, it 
is to be hoped that more care than ever will be taken 
to insist upon a real and practical command by all 
candidates at matriculation of the orthography and 
syntax, if not the etymology, of their own language 

Another important statute K |ve8 power to the 
Senate to make arrangements to hold any intermediate 
examination or part thereof for the students of any 
School of the University jointly with the governing 
body of such School In all such cases the examination 
would be conducted by the professor of the subject 
jointly with an external examiner appointed or recog¬ 
nised by the University This recognition of college 
examinations was recommended by both the previous 
Royal Commissions 

The “ Regulations " made by the Commissioners form 
a separate issue They contain schedules of the Boards 
of Studies, of the recognised Teachers, of the provision¬ 
ally recognised Teachers, and of the members of the 
Faculties, also details relating to the B Sc degree by 
research It remains to be seen what will be the effect 
of requiring a student to submit to the Senate, 
before he begins his work, a statement of the nature of 
the research upon which he proposes to enter, and 
having started the research to carry it on for a penod 
of not less than two years Those woo have a practical 
acquaintance with the prosecution of research, and the 
unexpected turns which inquiry often takes, will see 
some difficulties in these requirements, but it is, 
perhaps, worth while to make the attempt to develop 
a scheme by which successful work of this kind may 
receive academic distinction 
The business of the new University, like that of the 
old which it supersedes, still relates wholly to cqmcula, 
to studies, to examinations and degrees. The real value 
of a university in helping to form character and building 
up the intellectual ana moral constitution of the man has 
no place, and could have no (dace, in the work of a Royal 
Commission Nevertheless, the association of a number 
Of institutions, individual ana separate, though geographi¬ 
cally near together, in a common interest and united 
effort cannot wit have an effect in quickening the collegiate 
life of each, in promoting the mutual interest of teadier 
and student, in stimulating research, and in fostering 
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schools of thought Such ends the new University must 
keep clearly in view The Senate must see to it that 
amid the clamour of contending interests, which for a 
few years can hardly be expected to be satisfied and 
silenced, the claims of true education shall not be 
forgotten WAT 


DIFFICULTIES OF THE CALENDAR 
The Dat* os Easier 

COME interest has been excited by the fact that 
^ Easter appears to fall this year on a date not in 
accordance witn the rule in the Prayer-Book , and a 
question was even asked about it m the House of Com¬ 
mons on Thursday last The Attorney-General, of 
course, explained that the full moon of the Prayer-Book 
19 not the real full moon, but the fourteenth day of the 
moon according to certain rules, confessedly not very 
simple or generally “ understanded of the people ” 
The same difficulty was stated on the last occasion (in 
1846) when this calendar or ecclesiastical full moon fell 
on a different day at Greenwich from that of the real 
full moon But it may serve as an object-lesson on the 
futility of attempting to regulate Easter by the real moon, 
which would often produce the consequence of making 
it fall on a different day (that is, as it must be on a 
Sunday, a different week) at places some of which would 
be not far apart 

On the present occasion the absolute time of the full 
moon, which follows the vernal equinox, corresponds by 
Greenwich time to 2 minutes past 1 o’clock on the 
morning of April 15 All over Europe its time will be 
on the morning of that day at Pans, at ih 11m , at 
Berlin, at ih 56m , at Rome, at ih 52m , even so far 
west as Lisbon, at oh 25m (25 minutes past midnight 
on Apnl 14), and therefore by civil time reckoning as 
April 1 5 But on the west coast of Africa the local time 
01 full moon will be before midnight on Apnl 14 , and 
in America, of course, still more so, its time at New 
Vork being 6 minutes before 8 o’clock on the evening of 
that day The ecclesiastical full moon (artificially 
formed and tabulated) will be April 14, so that the 
Sunday following, te the next day, Apnl 15, will be 
Easter Day 

The Russian Calendar 

It is well known that the question has again been 
recently discussed of assimilating the Russian calendar 
with that of the rest of Europe , but after consideration 
the Russian Government again decided against adopting 
the Gregonan reformation of the Julian calendar, ac¬ 
cording to which a leap-year is dropped in the last year 
of three centunes out of every four, the exception being 
those of which the century number is divisible by four 
without remainder The Russian non adoption of thrs 
11 the cause that their calendar is several days behind 
ours, and has this year become one day more so than 
heretofore in consequence of their having a 29th of 
February in 1900, which those who follow the Gregonan 
reckoning have not But they now propose to invite 
other nations to join them m adopting a rule for the 
calendar which will make it more accurate than the 
reckoning in question Prof Glazenap explained this at 
a meeting of the Russian Astronomical Society , and, as 
it consists in dropping a leap-year at regular intervals 
instead of having an exception of an exception, which 
(as Sir John. Henschel pointed out) needs, to be quite 
accurate, an exception again, we have no hesitation, on 
our part, in expressing approval of it Prof Newcomb* 
it may be remembered, m his “Popular Astronomy,'* 
suggested that there was no sufficient reason for 
abandoning the Julian reckoning, on the ground that it 
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wes more simple than the Gregorian, and that there was 
no object in keeping the date of the month and day of 
any year corresponding exactly to the season in years 
several centuries apart, and no doubt Julius Caesar was 
aware that the tropical year (as we call that on which 
the seasons depend) was several minutes short of three 
hundred and sixty-five days and a quarter in length No 
doubt also the omission of several days on the greatest 
part of the continent in the sixteenth century, and in Eng¬ 
land in the middle of the eighteenth century, owing to 
the supposed necessity of making the seasonal dates 
correspond to what they were at the epoch of the Council 
of Nicasa, must have caused much confusion But all 
that has long been a thing of the past; and it would 
seem best now to have, if possible, a general usage keep¬ 
ing the year in accordance with its true length. 

W T Lynn 


THE MELBOURNE MEETING OF THE 
AUSTRALASIAN ASSOCIATION 


following subjects the best method of utilising d i a m o n d 
dnll bores for the determination of underground tem¬ 
peratures, the drawing up of a catalogue of recant 
Australian and Tasmanian marine shells; the collecting 
and cataloguing of geological photographs of interest in 
Australia and Tasmania, the need of separate S t a te 
education for defective children It was determined fo 
urge the various Colonial Governments to adopt a uniform 
system of spelling native names of places in accordance 
with that adopted by the Admiralty and the Royal 
Geographical Society, and to approach the Governments 
of the several colonies with the object of trying to 
induce them to provide for the appointment of a properly 
Qualified philological expert to make researches into the 
Australian and Papuan languages. 

It was decided to hold the next session in Hobart, in 

J anuary 1902, Captain Hutton being nominated as 
'resident Prof Liversidge was reappointed Permanent 
Secretary, and Mr H C Russell, Treasurer The 
arrangements for the meeting was made by Prof 
Baldwin Spencer, the organising secretary for Victoria. 


'T'HE eighth annual meeting of the Australasian 
•L Association for the Advancement of Science 
was opened in Melbourne on January 9, in the Uni¬ 
versity buildings, which were placed at the disposal 
Of the Association At the inaugural meeting, the 
President of the last session, Prof Liversidge, F R S, 
vacated the chair in fa\our of the President-elect, Mr 
R L. J Ellery, CMC, F R S, the late Government 
Astronomer of Victoria, who delivered an address on 
“The beginnings and growth of astronomy in Australia,” 
in which ne sketched the progress of astronomical science 
from the days of Captain Cook up to the foundation of 
well equipped observatories in Melbourne, Sydney, Ade¬ 
laide, and, more recently, in Perth, concluding with a 
reference to the co-operation, at the present time, of the 
three first observatories in the international survey of 
the heavens bv means of photography, for the purpose 
of forming a chart of all stars down to the fourteenth 
magnitude 

The following Presidential addresses were delivered in 
the various sections Astronomy, Mathematics and 
Physics, by Mr G H Knibbs, on “ The development of 
the atomic theory of matter”, Chemistry, by Mr F B 
Guthrie, on 44 Some landmarks in the progress of 
chemical science”, Geology, by Prof R Tate, on “An 
attempt at a refutation of the doctrine of homotaxy ", 
Biology, by Mr J J Fletcher, on “ The rise and early 
progress of our knowledge of the Australian fauna ”, 
Geography, by Mr W H Tietkins, on “A review of 
geographical research during the past two years ”, 
Ethnology, by Mr F J Gillen, on “Magic amongst the 
Central Australian natives”, Economic Science, by Prof 
Jethro Brown, on 11 Loyalty, liberty, brotherhood a study 
in the political ideal”, Agriculture, by Prof Lowne, 
“That in our practice of agriculture tne determining 
influence of climatic conditions is not sufficiently recog¬ 
nised ” , Engineering, by Mr H Deane, on “The George 
Street tramway, Sydney”, Sanitary Science, by Dr 

t amieson, on “The advance of sanitary science”, 
Cental Science, by Dr Cleland, on “The anatomy of 
mind as bearing upon education” In the various 
sections 160 papers were read Public lectures were 
delivered by Prof Moms, on “ Early men of science in 
Australia ” , by Dr George Brown, on “ An anthro¬ 
pologist Jn the South Seas”, and by Mr H W, Jenvey 
(to working Qien), on “ The Marconi system of wireless 
telegraphy 

Reports were received upon the magnetic survey of 
New Zealand* and alee from the seismological com 
mittee. the photographic geological survey committee, 
and the glacial committee. Amongst others, com¬ 
mittees were^formed to investigate and report upon the 
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An instructive “ Handbook of Melbourne,” edited by 
Prof Baldwin Spencer, was published for the use of 
members of the Association. Mr A. Sutherland con¬ 
tributes the opening chapter, on the history of Victoria, 
and he concludes it with the following remarks, which 
show that there has always been enthusiasm for scientific 
work in the colony “ When the colony was but a couple 
of years old, a mechanics 1 institute was formed with its 
courses of scientific lectures and its little museum A 
botanic garden was laid out when Melbourne was 
three years old, and when the goldfields had brought 
to its shores crowds of energetic and intelligent 
men, the fervour for knowledge increased A National 
Museum, a University, a great Public Library on a plan 
to cost eventually a million of money, and to form a vast 
national repository of all that science, literature and art 
could provide, were the notable features of that period, 
but amongst them must also be reckoned the Royal 
Society, the result of the amalgamation of two nval 
efforts in the cause of science. The Society has com 
pleted some forty years of existence, with a volume of 
papers for nearly every year ” 

The geology, biology in its vanous branches, ethnology, 
climate, commerce and manufactures of the colony form 
the subject of different chapters in the volume, and much 
valuable information is given in a concise form. 


THE BI-CENTENARY OF THE BERLIN 
ACADEMY 

L AST week we referred to the history of the Berlin 
Academy during the present century The cele¬ 
bration of the bi-centenary was commenced on Monday 
From the telegraphic account which appears in the 
Ttnus , we gather that the Emperor opened the cele¬ 
bration by receiving in state the members of the 
Academy as well as the foreign deputations which have 
come to Berlin. The reception took place in the White 
Hall of the Royal Castle in the presence of the German 
Crown Prince, many princes of the Prussian and other 
German Royal Houses, the foreign Ambassadors, the 
Imperial Chancellor, and the Ministers and Secretaries 
of State His Majesty, who wore the white uniform of 
the Gardes da Corps, with the eagle-crested helmet, eat 
on the throne surrounded by the insignia of Empire, 
the crown, sceptre, sword, orb and seal, which bad been 
brought in on cushions of gold and silver doth by the 
Minister of War and other generals. On a table near 
the throne were a pile of books, globes, and scientific 
instruments “picturesquely arranged” and surmounted 
by an eagle carrying a twig of laurel Before the pro- 
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ceedlngs ware opened by the dutiful addresses of the 
rfecreUry of the Academy (Pro! Auwers), and the Minister 
of Education (Pr, Studt). a choir from the Royal School 
of Music sang Haydn’s “Du blst dtm Ruhm und Ehre 
rfebuhrt" At the dose of the ceremony, Ldwe's 11 Salvum 
me Regem 9 was sung 

In the ipeeoh from the throne his Majesty welcomed the dele¬ 
gates and recalled the long and Intimate connection which had 
existed between the Academy and the House of Hohenzollem, 
and its foundation by the Elector Frederick IIL (King Frederick I 
of Prussia) on the initiative of Leibnitz, Its first president All 
the Prussian kings had been protectors of the society William I 
had said —'“The interest in learning which Is fett by every 
Pnusian king is shared by me.” These words had been Ulus 
bated in connection with the Academy The Emperor was 
tfad to be able to say that the society had now maintained its 
activity throughout two centuries, and had completely fulfilled 
the expectations which his ancestors had placed in it There 
were, no doubt, good reasons for the fact that German science 
had developed in close connection with the Universities. As 
the immortal Helmholtz had borne witness, academic teaching 
and intercourse with the students furnished abundant sources of 
energy for scientific research. But none the less the organisation 
and conduct of scientific work by academies had proved Itself to 
be an essential element of scientific progress, and one which could 
not be neglected If great objects were to be attained The 
Academy had come into existence more than a century before 
the University of Berlin, and had at an earlier date undertaken 
the task of simultaneously promoting all branches of learning. 
The Emperor intimated that he would now extend the society by 
the addition to the philosophical and historical section of a 
number of chairs principally devoted to German philological 
research German philological research, his Majesty considered, 
should be especially cultivated in the capital of the United 
German Empire. The physical and mathematical section was 
to be strengthened in the same way, In consideration of the 
importance of the technical sciences in the present day 

‘•The Academy,” continued the Emperor, “has from the 
very beginning taken all knowledge to be its province, but, on 
the other hand, it can be mid to its credit that It has refrained 
from the pursuit of every interest unconnected with learning 
The great events of the national life have, indeed, been 
reflected in its activity, and have often found entburiaailc 
expression In the words of its speakers on festal occasions. But 
the Academy has always disdained to descend into the turmoil 
of political passions, and has regarded the pure and disinterested 
cultivation of science as its highest duty In this unselfish 
devotion, to which it owes so much, and which is a guarantee 
for its further success, the Academy serves the divinely 
appointed object of all knowledge, which is to lead mankind 
to a more profound understanding of pivine truth However, 
the natural sciences may seek as their final goal to discover the 
first cause of all being and phenomena, it still remains true that, 
in (he words of Goethe, himself once a foreign member of this 
society, * the real, the only, and the profoundest theme of the 
history of the world and of humanity, a theme to which all 
others are subordinate, is the conflict between belief and 
unbelief/ and—as should be added, In conformity with his 
meaning—the dealings of God with man So it holds good 
of your work that, as «u the desire of Liebmlx , 1 the honour of 
God and the good of all humanity are constantly promoted ’ by 
science May this always be so, and to that end may the 
blemlng of the Most High rest upon you in the new century as 
In the pest ” 

In connection with the bi-centenary the Emperor has conferred 
the Order of the Red Eagle, fink-clm, upon Prof 'Mommsen ; 
the star of the Royal Order of the Crown, second-class, upon 
FnC Auwers, the permanent secretary of the Academy; the 
Order of the Red Eagle, third-class, upon Prof Adolf Kanuck, 
and a number of distinctions upon other eminent scholars and 
mmiof wiknrt a who have rendered services to the Academy. 

bxdKefvand Prof. Max MttDer have been elected Foreign 
Members. The following Englishmen and Arne-leans have bean 
fdemd ComspcmdlM MembersProf. Gibbs, of Newtoven ( 
Pm£ Rowhkpd, of Baltimore ; Sir J, Burden Sanderson, Bart , of 
Oxford f Prof, Wflikm James, of Cambridge, Mam., Prof.* 
Kanyeo^tf Lobdoni Prof. Mahafly, of Dufiin, Dr A. S. 
Ilfspf, of the British Museum i Mr F. L* Griffith, of Ashton 
aoder&ynec and Pwrf F W Maitland, of Cambridge. 
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A spedal meeting of the Academy was held on Tuesday to 
the Prussian Chamber of Deputies, in odebratton of the bi¬ 
centenary. Among those pr esen t were the Imperial C h a n c el * 
lor (Pnnce HohenJohe), tbe Italian Ambassador (Count Lawa), 
the British Ambassador (Sir Frank Lsscelles), and the Ambas* 
aador of Austria Hungary (Herr von Sxogyeny Marich) The 
proceedings were opened and closed by wonderful performanceu 
of an orchestra from the Royal School of Music under Prof. 
Joachim, whlcn played a sonata by Giovanni Gabrieli (1597) 
and Stadleris hymn, “Grosser Gott, Allmachtiger Gott " Prof, 
Hainack delivered an eloquent address on the history of the 
Academy, and concluded with the words — “ May the light 
which was in the beginning and the word which was 10 tbe be* 
ginning continue to illuminate the spirit of this institution m the 
third century of its existence < 11 
The representatives of foreign academies and learned societies 
then presented addresses of congratulation The following were 
among the foreign deputations —On behalf of the Royal Society 
of London, Dr T E Thorpe and Prof W Ramsay, for the 
Royal Irish Academy, Dublin, Prof R. Atkinson and Prof 
Manaffy , for the Royal Society of Edinburgh, Dr J Burgess 
and Dr R. H Traquair 1 for the Royal Asiatic Society of Great 
Britain and Ireland, Dr M Gasten and Mr H Lyon , for the 
Smithsonian Institution of Washington, the Ambassador of the 
United States of America, Mr Andrew D White , for the 
American Academy of Arts and Sciences, Prof J W, White and 
Prof J C Wolff, of Harvard University , for tne Acad&me dei 
Inscriptions et Belles-Lettres de lTnsutut de France, M Gaston 
Pam and M E Senart 1 for the Acad&me des Sciences de 
I'lnsUtut de France, M G Darboux, Doyen de la Facnltl de 
Sciences de Pans, for the Academic dcs Sciences Morales et 
Politiques de I’lnstRut, M Grtfard. Rector de 1 'University de 
Paris, and the Comte de h ranqueville, Vice President de 1 ’Aoa 
demie Dr Nansen also presented congratulations 
In replying to the addresses of the deputations, Prof Diels 
sud that contemporaneous with the Im- centenary of the Berlin 
Academy was the birth of what he might call the “academy of 
the world/' the international association of the academies of all 
countries, founded four weeks ago After sketohing the ofajeou 
of this association, he announced that be was able to lay on the 
table the first fruits of Us labours in the shape of the first printed 
sheets of the “ Thesaurus Ltngiue Latin* * He expressed the 
hope that the nations might follow the example of the 
academies and the Universities by uniting in the peaceful task 
of extending to tbe whole world the civilisation and the culture 
of Europe and America. 


INNERMOST ASIA ' 

P ROMPTED more by tbe love of sport than by any 
scientific aspiration, Mr Cobbold undertook an 
adventurous (and in many respects an instructive) journey 
from India into the regions of High Asia , and regarded 
as a record of sport and adventure, he has told his tale 
so well that he is likely to produce an embarrassing 
demand on the Indian Foreign Department for leave to 
follow in his footsteps He seems to have had no special 
difficulty in obtaining permission to visit the Pamirs, in 
spite of the well known reluctance of the Indian Govern¬ 
ment to entertain the risk of “ complications ” involved 
in the casual collisions of Bntish ana Russian officers on 
the for frontier Indeed, he naturally finds it difficult to 
understand why so many more obstacles were placed in 
the way of his return than of his visit to the Pamirs 
In August 1&97, he followed the high road through 
Kashmir to Gilgit and Hunza, crossing the Kilik Pass in 
the company of Captain Deasy, who was bent on a 
scientific mission in the same direction After fair 
success with Ovis poli in the neighbourhood of the 
Tagdumbaah Pamir, he passed on to Kashgar and 
started northward from that place to Vierney and Lake 
Balkash In Che reed beds that surround Balkash he 
achieved a notable feat, for he bagged a tiger under 
circumstances that were sufficiently exciting to satisfy 
the most ardent sportsman , and this may surely rank as 

L “ Inmost Aria." By Ralph P Cobbold Pp. xvUl + 314 . (London 
Hafoomaan, 190a) 
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the “farthest north” tiger ever begged by an Englishman. 
On his way back to Kashgar he hunted in vain for the 
great Tian Shan stag (which he calls a Wapiti), and the 
close association which this form of sport promoted with 
the people of the country led to observations of their 
social life and condition which inspires some of the best 
writing in the book At Kashgar ne obtained a permit 
from the Russian Consul to visit the Russian Pamirs. 
This part of his story, illustrating the present position of 
the Russians on the Pamirs, is instructive. He followed 
the footsteps of Ney Elias down the vile mountain passes 
and pathways of the Bartang (or Murghab) nver, reached 
KilaWamar, where he was politely stopped by the Russian 
authorities, visited the new Russian post at Charog, and 
the Afghan fort of Kila Bar Panj , and after a detention, 
which was as courteously arranged as could well be 
expected under the circumstances (although the exact 
reason of the order which prevented him from crossing 
the Hindu Kush is not clear), he was given an escort of 
three Cossacks, and sent back again to the Chinese 
frontier He recrossed the Hindu Kush by the Mintaka 
into the Hunza valley, and so returned to India. 



L 


bid . 1 —Ovit fioli *11 vr 



Of the personal courtesy and hospitality of the Russian 
officials, Mr Cobbold has certainly no cause to complain 
Whatever may be the political ambition of the Russian 
nation, or the spint of international rivalry, it never finds 
expression in the personal attitude of the Russian towards 
the Englishman. In this particular, Mr Cobbold’s 
evidence only confirms that of all English people who 
have had close personal relations with educated Russians 
He was struck with the intelligence of the Russian 
officers, their frank avowal of their political views and 
aims, their knowledge of the frontier on both sides the 
border, and their rough but effective methods of dealing 
with frontier tribes people. He was surprised to find 
that they were well acquainted with certain “confiden¬ 
tial” repytt of the Indian Government and that they 
knew precisely the turn that daily affairs were taking 
from Kabul to the Afndi Tirah. But he admits that the 
rough and ready system of local administration, those 
methods which would enable a Petrovski to pacify our 
northwest frontier for us M with 1000 Cossacks,” are not 
popular with the people, and that on the whole Russian 
rule 11 not much p r e fer red to Afghan. One thing it, 
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however, tolerably clear from Mr. Cobbold’s book, £* 
that both Afghan and Chinese borders are carefully 
watched against Russian trespass. The officer in com¬ 
mand of the Russian outposts at Charog (? Khorokh) was 
not on visiting terms with the Afghan commandant on 
the opposite side of the Panja, neither were matters 
altogether pleasant for Mr Cobbold himself when he was 
mistaken for a Russian officer crossing the Chinese 
border to Taahlcurghan. 

Mr Cobbold gives us his views at some length 
on the Russian position in High Asia, and even revives 
the moribund scare of an invasion from the Pamirs. The 
keynote of his views is expressed in the title of a photo¬ 
graph of the Kilik Pass, which is described as one of the 
few passes by which India might be invaded. We pre¬ 
sume that the Mintaka is another But both lead to the 
Hunza river defiles, and Mr Cobbold, like many other 
more careful investigators, has failed to reckon up the 
requirements in provisions of the army of invasion, the 
number of baggage animals that would have to follow it, 
the amount of roadway necessary to get them along, 
and the exceeding facility with which even a small 
undisciplined force can stop a whole 
army, when acting in difficult ground 
and on the defensive South Africa 
should emphasise the lessons learnt 
in Tirah, if such lessons are really 
necessary 1 

There are just one or two points 
m this connection which require at¬ 
tention The map given at the end 
of the book is that published by the 
Royal Geographical Society in 1896, 
ana is, of course, not authoritative 
But this hardly justifies the extension 
of the boundary between China and 
(presumably) Kashmir, by the red and 
yellow line which is depicted to the 
north-west of the Raskam nver run¬ 
ning right across the base of the 
Tagdunibash Pamir Nor would any 
Russian authonty admit the further 
extension of that line in yellow and 
green along the crest of the Sankol 
range These extensions are Mr 
Cobbold's own The Tagdumbash 
Pamir is thus included in Kanjut, and 
the Kashmir (or British) boundary is 
made to march with that of Ruuia 
at the Beyik Pass. Such an arrange¬ 
ment altogether nullifies the pro¬ 
visions of the Boundary Commission 
agreement ot 1895 (quoted at the end of the book), 
which provides that the boundary between Russian ana 
Afghanistan frontiers should be “prolonged in an easterly 
direction so as to meet the Chinese frontier” There 
is also a photograph of a “boundary pillar” on the 
Mintaka Pass which is misleading There is no 
boundary pillar on the Mintaka. It is probably a 
pillar erected by Captain Deasy for purposes of observa¬ 
tion There is a curious mispnat, too, in page 259, where 
Karakoram is written for Sankonun, but as a matter of 
fact the latter is not a recognised pass at alL It is only 
a shikan’s track. Again, in page 267, the Russians are 
credited with handing over Wakhan to Bokhara. 
Wakhan belongs to Afghanistan, and has never been 
in Russia’s possession. Mr Cobbold’s etymology is 
likewise possibly open to question. In the regions of 
the Upper Oxus the Tajik meets the Tatar, the Aryan 
and Mongolian races here 10m hands. But the Chitrili 
of the Yarkhun Valley hardly acknowledges affinity with 
the Tajik of the Oxus. Both are of very ancient Aryan 




1 Id tbs ftiul d aptw i of Us book Ifr Cobbold up w i n cootradfctocy 
tpiolooA, aod mwm odvocotM tbs opsoinx of tbs KUflc u s trod* tOttt*. 
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extraction, and may have been prehistorically connected, 
but the Chitrfrli calls himself Kho, and speaks “ Khowar,* 
and his language (ordinarily known as Chitrdli) would 
not be understood in Wakhan. The Tajik (the original 
Persian stock) of Turkestan and the OJcus does not denve 
his designation from tij, 11 a crown," but from Tazi, a word 
which means “ Arabic "—or “ of Arab extraction,” and 
which is more intelligible as applied by the pure bred 
Persian to the Tajik races of Baluchistan (where there 
has ever been much Arab admixture of blood) than to 
the people of the Oxus or of the Kabul basin It practi¬ 
cally means “ half breed,” and may be recognised again 
in the wonl Tazi, which Mr. Cobbold applies to the dogs 
which he brought with him from the highlands 
That the Hindu Kush may ultimately mark the geo¬ 
graphical boundary between Russian and British spheres 
of interest in Asia, or even that Chinese Turkestan (or 
the New Dominion) may ultimately become as much a 
Russian province as Bokhara (and it certainly is a fact 
that Russian influence is already predominant in Kashgar), 
is an eventuality which many politicians have contem- 

E lated for years past But it stnkes no terror into the 
earts of those who look upon a definite and final under¬ 
standing with Russia as the best guarantee for peace and 
for the advancement of civilisation in Asia. Nor need 
we as yet concern ourselves with such a consummation 
as would be involved by the Cossacks gazing down on 
Kabul from their barracks “on the heights of the 
Kohistan ” 

Apart from his political views, Mr Cobbold's book is 
instructive as well as interesting He tells us much that 
is new about districts which are not within the reach of 
every traveller, and his chapter on the trade of Inner¬ 
most Asia is specially worth study T H H 


DR WILLIAM MARCET) FRS 

A LL who are interested in medicine and the cognate 
^ sciences learnt with great regret of the death of Dr 
William Marcet, which occurred on March 4, at Luxor, at 
the npe age of seventy-two years Dr Marcet up till 
last summer continued to take that keen interest in 
matters scientific which had characterised him all his life, 
and it was only with a pronounced failure in his health 
that he discontinued active physiological research His 
active scientific life m London was longer than the 
average, and exceeded half a century , and this, perhaps, 
accounts for his many friends, and also for the tact that 
he was brought into contact with successive generations 
of physiological workers. His ample means rendered 
tune of less consequence to hun than to many of his col¬ 
leagues, and this good fortune was utilised by him to 
the foil, in that his researches were for the most part 
directed to themes of a time-consuming nature, and also 
to those requiring for their adequate prosecution some¬ 
what elaborate and expensive methods. 

With the exception of his contributions to rneteorolog), 
his work was almost entirely directed to the chemical 
side of physiology and pathology; his additions to the 
literature of clinical medicine were relatively small, and 
although he was for some tune on the staff of the West¬ 
minster and Brompton Hospitals, as a physician, he was 
by the present generation hardly known 

The first sphere of hischemico-physiological labours was 
a somewhat unaesthetic one—vis. the human faeces. In 
1851 he published 41 Some observations on the fatly matters 
of human excrements in disease." In 1856 his first work 
upon dietetics appeared, entitled “ The composition of 
food and how it is adulterated, with practical directions 
for its analysis." This book was one of tlje earliest 
systematic contributions to this subject, and rrfust have 
been the expression of considerable labour and research 
Dr Marcet next directed his attention to the physio¬ 


logical and pathological properties of alcohol, and pub¬ 
lished two monographs upon the subject His 44 Chronic 
alcoholic intoxication n includes a synoptical table of cases. 
In 1864 he made some observations upon a colloid acid, 
a normal constituent of human unne, and in the same year 
published a short essay upon the bnne of salt meat and on 
the distribution of albumen through the muscular tissue* 
His dietetic researches extended, in 1867, to a descrip¬ 
tion of a method for peptomsing meat, and the employ* 
ment of the formed product in diseases of the stomach 

Dr Marcet, in this country, was one of the earliest 
workers with the laryngoscope, and wrote, in 1869, 
"Clinical notes on diseases of the larynx, investigated 
and treated with the assistance of the laryngoscope" 
In i860 he published the results of some observations 
he made upon the temperature of the human body dunng 
climbing 

Dr Marcet’s two contributions to meteorology and 
climatology were a monograph on the weather at Cannes 
dunng the season 1875-76, which appeared in 1877, and 
a book of some four hundred pages on the “ Principal 
Southern and Swiss health resorts, which was published 
in 1883. Although this book cannot be regarded as a 
systematic treatise on climatology, it is most readable, 
and contains a mass of useful hygienic information con¬ 
cerning the Riviera, Canary Islands, Madeira, Egypt, &c 
Even a discussion of the cause of the green colour of 
Mare ones oysters is to be found in it 

In spite of the somewhat extensive bibliography given 
above, it is nevertheless as a worker on respiration that 
the subject of this notice was, and will be, chiefly known. 
Years of researches upon this subject, both in London 
and at high altitudes, resulted in the appearance in 1897 
of Dr Marcet’s “Contribution to the history of thp 
respiration of man” The book consists essentially of 
the subject matter of the Crooniah Lectures which werp 
delivered by Dr Marcet before the Royal College of 
Physicians in 1895 As this book was folly reviewed in 
these columns at the time of its appearance, no further 
mention need be made of it here. Not only will physiology 
miss Dr Marcet as a worker, but wofking physiologists 
will miss him as a personality , he was constantly tQ be 
seen at meetings of the Physiological Society, and kept 
up his interest in all the branches of that science which 
has extended so enormously the field of its knowledge 
since he joined the ranks of its workers. 

F W Tunnicliffe. 


SIR MICHAEL FOSTER AMD HIS PUPILS 


\VTE have been asked to publish the 
W addressed to Sir Michael Foster 


following letter, 
on the occasion 


of his entering Parliament His biological friends at 
Cambridge have done well in expressing their loyalty to¬ 
wards Sir Michael, to whom the University owes so much 
The signatures might doubtless have been indefinitely 
multiplied had the opportunity of adding their names 
been given to Sir Michael Foster's friends and pupils 
scattered Over many lands This, however, was not 
attempted, the letter not being circulated beyond the 
group of old pupils and friends, in Cambridge, with whom 
it originated 


To Sir Michael Foster, K.C.B., M P 
Dear Sir Michael,— We, a few of your Cambridge friends, 
take the opportunity given by your entering Parliament to exprem 
our loyalty, respect, and cordial friendship towards you 
Though we regret anything which takes you from among us. 
yet we cannot but rejoice that the cause of learning has gained 
so strong an advocate in PullamenL 
The work you have done in Cambridge during the last thirty 
years seems to us of unique value. You have taught us to recog¬ 
nise what Is worth learning, and you have taught us how to 
learn* If we. In Cambridge, now value and seek after the 
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advancement of natural knowledge, we owe it to you more then 
to any men living 

We beg you to believe that we ere grateful, end we ahall 
rejoice if we can In any way prove our sincerity 
We can ill afford to lose either the weight of your name or 
your guidance at our council! , we can Indeed hardly Imagine a 
greater misfortune than the breaking of the bond between you 
end us. But we cannot complain it, after many yean of service, 
you have found it necessary to loosen your official ties to the 
University. We regret that your enlarged liberty has not come 
to you in a form which would have marked our sense of what we 
owe to you But we rejoice that an arrangement has been 
arrived at which will allow your interests still to centre in Cam 
bridge, giving you, at the same time, the opportunity of working 
in a wider field, where you may do for England what you have 
already done for Cambridge, and where your services to learning 
may benefit, not only England, but the whole English speaking 
race 

We are proud to sign ourselves 

Your friends and pupils. 


H K Anderson 
Francis Darwin 
A Ci Dew Smith 
Walter Gardiner 
W II Gaskki u 
Aikrrd C Haddon 
W B. Hardy 
S F Harder. 
Walter Hkapr. 


J N Langley 
A Sheridan Lea 
J J Lister 
A. Sedgwick, 

A C. Seward 
Arthur E Shipjry 
L, F Shore 
H Marshall Ward 


March 9, 190a 


NOThb 

The preliminary programme of the meetid| of the British 
Association to be opened at Bradford, on September 5, has now 
been drawn up. The new president 11 Sir William Turner, 
F R S 1 and the sectional presidents will be as follows — Mathe 
mailed and Physical Science, Dr J Lormor, FRS , 
Chemistry, Prof W H Perkin, FRS.I Geology, Prof W 
G Sollas, F R S 1 Zoology (and Physiology), Dr R II 
Traquair, F R.S ; Geography, bir George S Robertson, 
Economic Science and Statistics, Major P G Craigie; 
Mechanical Science, Sir Alexander R Binnie 1 Anthropology, 
Prof John Rhys, Botany, Prof Sydney H Vines, FRS | 
and Corresponding Societies, Prof E B Poulton, FRS 
There will be a separate department of astronomy in Section A, 
with Or A. A. Common, F R S , as chairman The two 
evening discourses will be delivered by Prof Gotch, F R S , on 
“ Animal Electricity, 11 and Prof W Stroud,00 “Range Finders." 
The lecture to working men will be delivered by Prof. S P 
Thompson, F R S , but the subject has not yet been announced 

At the annivenary meeting of the Royal Irish Academy, on 
March 16, the following were elected honorary members of the 
Academy in the section of science r—Alekmndr O Kovalevskij, 
St Petersburg , J A. Guidry, Paris, P G Tait, Edinburgh f 
J II van t* Hoff, Berlin j J J Thomson, Cambridge. 

Attention has several times been drawn in these columns 
to the remarkable properties of Becquerel rays, and, in par 
ticular, of those rays-emanating from indium The theory that 
the radiations consist of material particles is supported by M 
Becquerd'a recent observations on the action of screens in 
cutting off the ra dia ti on s deviated by a magnetic field. From 
tbeJfrpMt btntrak dtt Stu&ts for March 15, we learn that a 
decisive experiment baa been performed on this point It has 
been established beytod doubt that the emanations from radium 
communicate a negative charge to bodies on which they foil, 
while the radium itself becomes charged negatively, and it Is 
Inferred that the emanations from radium, or, at any rate, a 
portion of them, consist of material particles carrying negative 
charge* 
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It wilt be remembered that the work of the Ben KM* 
Observatories would have been brought to so abrupt toaoMon 
in 1898, had not Mr J. Mackay Bernard come forward'With a 
donation of 500Z, which secured its continuance for another 
year In 1899, he gave another donation of 500Z, under which 
the directors are now carrying on their fmporthnt work. The 
following extract from the report of the Council of the Scottish 
Meteorological Society, read at the annual general meeting on 
Monday, shows the present position of the Observatories — 
“ The position of matters was taken into serious consideration 
by the council at their meeting on Monday, March is, when 
Mr Mackay Bernard, with a generosity which it is difficult to 
describe, intimated hit wish of making a third donation of 500/ 
to complete the observations in the way desired by the directors 
in their previous report, and so covering the whole of a sun-spot 
period of eleven years, and securing at the same tlnifc good aver 
ages of the meteorological elements for the highest position in 
the British Islands, and an adjoining Sea level Observatory at 
Fort William The Ben Nevis work baa thus been singularly 
fortunate in securing very large support from a gentleman, 
moved by patriotism as well as by a love of knowledge, and 
the completion of the experiment is secured This statement 
does not imply that the council does not continue to be 
strongly of opinion that the Observatories should not be con¬ 
tinued permanently as a national institution, and they are 
strengthened in this opinion by the character of the results 
already obtained. The council have now to intimate that 
another gentleman has offered further support of a very sub 
stanual character In August last, he wrote offering help to 
the extent, if necessary, of 300^, and the council are now 
in communication with him in regard to this most liberal 
offer M 

We learn from the British MedicalJournal that Dr W Osier, 
FRS, professor of medicine in Johns Hopkins University, 
Baltimore, has sent in an application for the vacant chair of the 
practice of physic In the Univerilty of Edinburgh Dr Osier 
is a graduate of McGill University, Montreal The other cantfi* 
dates arc all graduates of the University of Edinburgh, and id 
order of seniority are as follows —Dr John Wyllle, Dr Byvom 
B ram well, Dr Alexander James and Dr G A Gibson Dr 
Oiler is a Fellow of the Royal College of Ph>slcians of London, 
while the other candidates are all Fellows of the Royal College 
of Physicians of Edinburgh. 

The second malaria expedition of the Liverpool School of 
Tropical Medicine, competed of Drs. Annett, Dutton and 
ElUott, started yesterday for Nigeria, where they will remain 
for some time studying malaria and health problems. 

The annual general meeting of the Chemical Society will be 
held on Thursday, March 29, at 3 pm At this meeting the 
tangitaff Medal will be presented to Prof W H Perken, 
Junr ,FRS In the evening the Bunsen Memorial Lecture 
will be delivered by Sir Henry E Roscoe, F.R S. 

Science has to regret the lorn of another of hs eminent rotaries. 
Dr E. J, Lowe, F/R.S , who died on the 10th mst at Shire- 
newton Hall, Chepstow, was best known by hUfodefotigable 
labours for the determinadoa of the dimate of Nottingham, at 
which (dace he was bom, In November ifoj. HU mexepro- 
logical observations began in 1840, and were continued there until 
v88fl, when he removed from Higbfield House to Shfrchevton 
Hall The results of this long senes of observations were pub¬ 
lished in several valuable work** including "The Climate of 
Nottinghamshire." He also pubftUbed many ether treatise* 0# 
“ Ba ro met ric al Tables," as early as 185;, “Weather Frog- 
itostm/ 1 and the “Natural Phenomena of the S e eso asl" 
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Tti» latter work ta frequently found wy useful Cor refet- 
«m> to the axtretae conditions of weiuher and unusual 
occurrences doc* A.D m la 1856 he published in (Vi 
sf fJU Scit9cts % In conjunction with Mr. J* B. Seoffern, a 
11 practical Meteorology," which will well repay perusal at the 
present day. Mr Lowe's labours were, however, in no way 
to meteorology He communicated several joint papers 
on luminous meteors to the British Association, and assisted the 
late Prof E. Forbes in the compihtion of his well known work 
on “The British Mollusca,” and he also wrote several valuable 
works on British ferns and flowering plants. He was one of 
the founders and original follows of the Meteorological Society, 
of which body he was a life member, and contributed many 
papers to its Procndtngt on meteorological subjects and also 
on earthquake and astronomical phenomena. Mr LoWe was 
the inventor of the dry powder tests for the determination of 
the amount of ozone present in the atmosphere. 

Thc census of Great Britain will be taken on Sunday, March 
31,1901 The Census Bill was read a third time in the House of 
Commons on Monday, and as it now stands, the schedules will 
require the following particulars to be filled in —(a) The name, 
sec, age, profession or occupation, condition as to marriage, re 
ladon to head of family, birthplace, and (where the person was 
born abroad) nationality of every living person who abode In 
every house on the night of the census day, and ( 3 ) whether 
any person who so abode was blind or deaf and dumb, or 1m 
becile or lunatic, and (r) where the occupier is in occupation of 
less than five rooms, the number of rooms occupied by him j and 
M In the case of Wslet or the county of Monmouth, whether 
any person who so abode (being of three years of age or up¬ 
wards) speaks English only or Welsh only, or both English and 
Welsh 


As already announced, an International Congress of Botanists 
will be held in Pans from the 1st to the 10th of October, in cot 
nection with the Exposition It is proposed to bring before the 
Congress special subjects for discussion , and the following have 
been already approved by the Committee —(1) Monographic 
studies , (s) Species, hybrids and cross breeds, (3) Unification 
of micrometric measures * (4) Influence of the nature of the sub¬ 
stratum on the development of Fungi. The President of the 
Committee Is M E. Prillieux , the General Secretary, M E 
Perrot, l'fecoli Sop&ieure de Pharmacia, Paris. All botanists 
who notify the General Secretary their desire to become mem¬ 
bers of the Congress, and who pay the fee (20 francs), will he 
enrolled as members Public and general sessions, conferences 
hod collecting trips, displays of fungi, and visits to botanical 
establishments, are planned 


Jn accordance with a recommendation of the Columbus meet 
ing of the Botanical Sodcty of America, and Section G of the 
American Aaodalion for the Advancement of Science, at the 
Columbus matting, Prof W, Trekate, of the Missouri Botanic 
Garden, has contributed to SAsncs (voL x. No, 355, Nov 17, 
1899) * scheme for the classification of botanical publications. 
He proposes arranging them under nine heads — (1) Works of 
miscellaneous Contents, (3) Biographies of botanLsts; (3) No¬ 
menclature, taxonomy and descriptive botany , (4) Morphology 
and organography j (5) Vegetable physiology, including ecology, 
(6) Vegetable pathology, in clud i ng the injuries of plants and 
thatapj ) ( 7 ) Evolution, natural selection, Ac., (8) Man's In 
Adence oh plants, artificial selection, Ac. 9 (9) Phytogeography, 
floras, A« These are again riasdfiod under a large number of 
subdMrioaa. 


tup Bohmical Society of France has elected M» Drake del 
,CasriUo fr eri dent for the year 19009 1 C Boudier, M I’abbd 
pOuttu, 1 C and 1 C de Scyncs, Vloe-Preridents. 
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Thb Italian botanical journals Armies, will be discontinued 
with the completion of the seventh volume. 

A Herbarium, collected especially to illustrate the flora of 
the Rocky Mountains, Is being organised In connection with the 
University of Wyoming 

BuHttin 62 of the West Virginia Agricultural Experiment 
Station, Morgantown, W Va , consists of a paper, by Mr L. C. 
Corbett, on the effect of incandescent gas light on the growth of 
plants. He finds that the incandescent gas light of the Welsbach 
burner is an active rtimulus to the growth of plants when used 
at night to supplement daylight The paper is illustrated by 
charts and photographs. 

An article of archaeological interest appears in the March 
number of the Enfinstnng Maga*int % which, in discussing the 
11 Gold mining prospects in Rhodesia," treats of the discovery of 
gold ornaments found in ancient ruins in Rhodesia, and their 
probable age. From the text wfe gather that ornaments have 
been found in houses dating back, it is believed, three thousand 
years ago 1 it is also pointed out that the Ignorant black popula¬ 
tion could not have made them The group of objects represent 
ing trays, bracelets, beads, and other articles difficult to specify, 
has been carefully photographed and reproduced 

Those of our readers interested in foreign Lepidopterm may 
be glad to learn that Mr E. Swinhoe has recently issued his 
ninth annual list of specimens for talc 

Our namesake, Du Naiur^ in its issue*of March xz, con¬ 
tains an interesting sketch of the collections in the Berlin 
Museum From this we learn that the plan of placing a small 
map to each specimen, indicative of its geographical distribution, 
has been adopted t and likewise that a special saloon is devoted 
to the fauna of Germany In the Utter we further note that the 
Bats are exhibited m spirit, as is now the case with a large 
portion of those in the British Museum. 

Wk have to congratulate the Trustees of the South African 
Museum on the completion of the first volume of the Annals of 
that institution, the third and concluding part of which has 
just come to band The great bulk of this fasciculus is taken up 
by the description of various South African Scorpions and their 
distant cousins the Solifugse, or 14 False Spiders," two genera of 
the latter being recorded for the first time from the Cape 
district. The volume closes with a short paper, by Dr R, 
Broom, on two new species of Dicynodont Reptiles from the 
well known Karoo senes, and it is a matter of satisfaction to 
find not only that the study of extinct forms comes within the 
province of thU useful publication, but that such a competent 
observer and anatomist as Dr Broom has turned his attention 
to this branch of research. 

Confronted with the difficulty of mounting the bones of the 
limbs of extinct mammals at their proper angles of inclination, 
Prof. H F Osborn has undertaken a careful comparative in 
vesdgadon of those of the elephant and the rhinoceros, in the 
hope of finding a clue from the conformation of the bones them¬ 
selves as to their true position In the mounted skeleton The 
results of his studies are given to the public in the February 
number of the Amsruan Naturalist In regard to the elephant, 
he makes the noteworthy stat|nieat “that the study of the 
skeleton alone woutd have given us a very faulty conception of 
the animal ” He & led to conclude that in all primitive un¬ 
gulates the long bones of the limbs were set at considerable 
angles to one another, as in the majority of the existing repre¬ 
sentatives of the order, and that the vertical position they 
occupy in the elephant is an acquired feature To quote his 
own words 1—“The straightening of the limb Is an a da pta tion 
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designed to transmit the increasing weight through a vertical 
shaft, correlated with it u the shifting of the facets [that is to 
say, the upper and lower articular surfaces] into the direct line 
of pressure, and the alteration of their planes from an oblique 
to a right or horicontal angle with relation to the vertical 
shaft" 

Mr Frederic W Simonds writes to us from the University 
of Texas with reference to the comma meat ions on "Floating 
Stones," which appeared in Nature early in the present year 
(pp. 278, 318) He calls attention to a paper of hu, entitled 
41 Floating Sand an Unusual Mode of River Transportation," 
published in the A Menton Gtokgist (January 1896), in which 
he described experiments made to determine how sand may be 
floated, what sand will float, and why sand will float It was 
found that sand grains will fluat in perfectly still water for an 
indefinite Ume, that the grains which float are not necessarily 
siliceous, and that the property of floating depends to a large 
extent upon the angularity, that is, the shape, of the grains. 
Several of the characteristics mentioned by our correspondents 
are referred to in Mr Simonds’s paper 

Tub Statistics of Mineral Production in India for the five years 
1894 to 1898 have just been issued by the Department of 
Revenue and Agriculture. About a million tons of salt are 
produced annually from rock salt, from salt lakes and wells, and 
from sea water The coal industry u expanding rapidly, the 
output having increased from nearly three million tons in 1894 
to over four and a half million tons in 1898 The coal u cm 
ployed for railways, coasting and nver steamers and factories, 
but the conditions of transport arc not yet sufficiently developed 
Nearly all the gold produced In India comes from the State of 
Mysore, and in 1898 it amounted to over four hundred thousand 
ounces, valued at 4/ an ounce Nearly twenty million gallons 
of petroleum were obtained in 1898 from Burma and Assam. 
Other “ minerals" of minor economic importance include iron 
ores, tin ores, saltpetre, gems and precious stones. 

Wr have received a catalogue of the first four thousand 
samples in the soil collection of the U S Department of Agn 
culture, prepared by Mr Milton Whitney, chief of Division of 
Soils. To all Interested in soil investigations this publication 
will be a useful and suggestive work of reference Not only 
does the collection contain specimens of soils from the chief 
geological formations of the United States, it also Includes 
samples from many of the important agricultural districts, and 
likewise special collections of wheat soils, tobacco soils, &c , 
from all parts of the world Remarks are made concerning the 
collecting of specimens, their arrangement and classification, 
and it Is stated that sets of representative soils are arranged In 
boxes, to be distributed to agricultural colleges and experiment 
stations, with explanatory text regarding their origin, chemical 
and physical peculiarities, &c One object in publishing the 
catalogue is to suggest exchanges with institutions in other 
countries. 

In an article on the Lower Cambrian lerrane in the Atlantic 
province (/Vw. Washington Acad Sciences, vol. L February 
1900), Mr. C D Walcott discusses some changes in grouping 
which have been proposed by Mr G F Matthew, and would, 
if adopted, lead to the abandonment of the term Middle 
Cambrian, and to the placing of the OUnethtTuvoA in the Pro* 
Cambrian ( M Etchemhdan " terrene). Mr Walcott maintains 
that the Ktehetninlan is in reality Lower Cambrian, and 
equivalent to strata which elsewhere bold the Olenellus fauna— 
the representatives of the genus having a range of over a 
thousand feet at the typical locality In Vermont 

Among the earthquakes felt in Asia Minor in 1896, one of 
the most intatfdng originated near Balikevi on September 14. 
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This shock is described by Dr G Agamennone in a paper 
published in the last BoUtttinc of the Italian Seiimologjcal 
Society (vol v No. 6). Though its intensity was not more 
than 7 or 8 of the Row Forel scale, the shock was felt 
over an area of about 400 km in diameter, and was even 
recorded by a horizontal pendulum at Strataburg, which Is 1850 
km from the epicentre. The mean surface velocity of the 
preliminary tremors was about 8J km. per second, and of the 
slow undulations about 2) km per second 

The success which attended the 11 Illustrated Annual of Micro¬ 
scopy ” last year has induced the publishers (Messrs. Percy Lund 
and Humphries) to bring out a second number this year If 
for no other reason, It is valuable for its summary of new instru¬ 
ments and apparatus put on the market by the leading opticians 
during the twelvemonth We are glad to see the popular aide of 
microscopy well represented, since papers of a highly specialised 
character find a more appropriate medium of publication in the 
proceedings and transactions of societies On the other hand, 
brief abstracts of technical methods are of interest to every one, 
and m this category we include Dr llollborn and Mr Angus's 
history and theory of staining, Mr W II Merrett's metallo 
graphy of iron and steel, Mr Strangwiys’ hints on dental histo 
logy, Mr Palmer's article on micro ipectrogrmphy, Mr Rhein- 
berg's multiple colour illumination, and notes by Mr Harris 
on eucaine hydrochlorate, and by Prof Hartog on aaprolegntem 
1 boto micrography receives treatment at the hands of Mr 
Albert Norman, Don Domingo de Orueta, Mr F Noad Clarke 
(in connection with entomology) and Mr E R, Turner, 
who treats of "stereo photo*micrography, chromo-photo-micro¬ 
graphy, and stereo chromo photo micrography ” , while popular 
microscopy is well catered for by the beautiful coloured frontis¬ 
piece of 11 Pond Life " and coloured plate of Daphma kyahna f 
and by papers on freshwater mites, yeast,'•plant hairs, molluscan 
palates, polarised light and the variety of form of diatoms from 
an artistic standpoint, illustrated by outlines of Tnceratia. Dr 
M C Cooke’s skits and songs resuscitated from the early annals 
of the (juekett Club ore most arousing 

We have received from the United States Weather Bureau 
the 4 4 Meteorological Chart of the Great Lakes," with a summary 
of the season of 1899. This work, which u accompanied by a 
large amount of explanatory text, in addition to tables and maps, 
contains much useful information relating to the storms, monthly 
rainfall, ice, &c., in the Lake region. The season of inter lake 
navigation in 1899 began on April 29, the opening being late 
on account of the vast amount of ice during April With the 
exception of Lake bne, and probably Lake Ontario, the water 
was higher than in the two previous years, on Lake Superior 
the water was higher than that of any previous year since 1876. 
The work contains some interesting observations of fog The 
roost frequent formation reported 11 that of heavy banks, with 
intervals of clear weather, and narrow bands, which extend for 
many miles in length. One vereel will run for hours In the 
band of fog, while another several miles distant will be running 
parallel with it in clear weather, and can hear the fog whistle 
and see the wall of the fog bank 

The Amnuain of the Municipal Observatory of Peris 
(Montsonns) for the year 1900 extends to 578 pages, and 
contains an Immense amount of useful information, and a special 
analysis of the work relating to the year 1898. The Montsonns 
Observatory was established in 1871, and its operations embrace 
(1) Meteorological physics, Including atmospheric electricity, the 
distribution of rain foil and thunderstorms in the Depar tm ent of 
the Seine, and the regular registration of all the usual meteoro¬ 
logical elements at Montsonris and at the St Jacques tower In 
this section we may specially mention a useful oo mp a re dvc 
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rismmi of mean and extreme values for the twenty five years 
1873-98. (2) Chemical analyses of air and water in different 
puts of Pans, and researches relating to the comparative value 
of various disinfecting agent*. (3) Micrographical investigations, 
with a view to determining the amount and nature of organic 
dust in open spaces and In dwelling houses. The work of each 
section is under the superintendence of an eminent scientific 
authority, and the control of the establishment is invested in a 
permanent Committee appointed by the Municipal Council of 
Paris. 

The earliest authentic record of bubonic plague has hitherto 
been accepted as dated 300 B c. Drs F Tula we 11 and J A. 
Dick have, however, recently brought e\idcnce before the 
Royal Society of New South Wales to show that the epidemic 
of 1141 B. c., described in the First Book of Samuel (chs iv -vi ), 
was true bubonic plague After the Philistines had captured 
the Ark of the Covenant and taken it to Ashdod, severe illness 
broke out among the people 11 The hand of the Lord was 
heavy upon them of Ashdod, and He destroyed them and smote 
them with emerods ” The Ark was afterwards taken to hkron, 
and here again we are told “There was a deadly destruction 
throughout all the city and the men that died not were 
smitten with the emerod*, and the cry of the city went up to 
heaven ” The word emerod " has usually been taken to 
mean hsemorrhoids, but in the revised \cruon of the Old 
Testament it is stated to mean tumour or plague boil The 
epidemic in PhiUstiaoccurred at the lime of the regular plague 
season, and mice are mentioned in con nection with it, which 
furnishes additional evidence that the epid emlc was plague, for 
a connection between the death of rats a rvd plague at Bombay 
and elsewhere has bee5 clearly established Taking all the 
facts into consideration, there appears to be contained in the 
few chapters of I Samuel an account of an epidemic of bubonic 
plague that occurred more than three thousand years ago, or 
more than eight hundred years previous to the hitherto accepted 
historic record 

Part IV of the sixth revised edition of toiler’s "Text 
Book of Physiology " has been published by Messrs Macmillan 
and Co , Ltd It deal* with the senses, under sight, hearing, 
taste and smell, and cutaneous and some other sensations Dr 
W H R Rivers has assisted Sir Michael Foster in the revision 
of these chapters, and his name appears upon the title page with 
that of the original author 

In the fransattions of the Nova Scotian Institute of Science 
has appeared a senes of papers, by Prof MacGregor and his 
pupils, on the application of the ionic hypothesis to mixtures of 
solutions of electrolytes. VoL x, contains a paper ,by Mr J 
Barnes treating of the viscosity of mixtures of solutions of 
various salts of sodium, potassium and barium, m which it is 
shown that general formula developed by Prof MacGregor hold 
in this case also. Given data as to the viscosity and electncal 
conductivity of the constituent solutions, the viscosity of dilute 
solutions of the salts under consideration can be predicted by 
the dissociation theory within the limits of experimental error 

The additions to the Zoological Society's Gardens during the 
past week include a Silver Pheasant {Enplocamus nyctht 
morns, S) from China, presented by the Rev J O Coosa 
maker, a Greater Black backed Gull {Lotus marii ears), 
European, presented by Mr W Baker, two Starred Lizards 
{Agama tUlHo) from Egypt, presented by Mr Stanleys Flower, 
a Green Ltsard {Lactrta vtridis) % European, presented by Mr 
W. J. R. Elgy , two Grey Struthideas (Struthidea ctnerta) from 
Australia, a Bennett’s Wallaby {MacrojUu ketmettf) from Tas 
mama, deposited; a Black-faced Ibis (TJuristuus caudalus) 
from South America, purchased. 
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OUR ASTRONOMICAL COLUMN. 

Comr r 1899 V —Herr S K Wmthcr, of Copenhagen, com¬ 
municates an ephemera of this comet to the Astronomischo 
Nacknckitn (Bo 152 No 3930), from which the following is- 
abstracted — 

Ephcmeris for 12A Btrhn Mean Time 


1000 R A D*c) 

h m ■ 

March 23 21 38 23 +51 587 

35 42 36 52 43 I 

37 46 So S 3 *7 3 

29 5 * 5 5 « n ? 

31 21 55 22 +54 54 8 


New Variahie IN Cyonuh.—I n the AAronomtsche Nath- 
rnkten (Bd 152, No 3629), Mr A Stanley Williams, of 
Hove, draws attention to the variability of the star 

BD -“Jew 

The variable was detected from photographs taken with a 
Grubb portrait lens of 4 4 inches aperture Tne brightness was 
found to change from 9 I magnitude, on 1899 October 2, to 
10 o magnitude, on 1900 February 11 

Inspection of reproductions from photographs of the star 
taken by Prof Max Wolf confirms the variability In a photo¬ 
graph taken June I, 1891 {Knowledge^ 1891, p 189), the esti 
mated magnitude of the star is 10 2, a bile on another taken 
September 9 and io, 1891 (. Knowledge , 1891, p 188), the esti 
mated magnitude is only 9 6 Most of the observations, visual 
and photographic, furnish an approximate period of 31 o da>s 

hs< apk of Gases from Puinetarv Atmospheres —In 
the Astrophysual Journal , vol xi pp. 36-43, January 1900, 
Mr 5 R. Cook, of the University of Nebraska, particularises 
part of (he investigation of Dr G Johnstone Stoney, who 
omitted from his discussions the determination, by the kinetic 
theory, of the number of molecules which would have a velocity 
sufficient to enable them to escape from, the earth or planet, 
assuming retarding media to be ahsent The present author, nv 
commencing this discussion, refers to this velocity as the 
critical velocity of the gas. 

The dynamical constants are computed for four different 
conditions, including those adopted bj Dr Stone), Prof Cleve¬ 
land Abbe (from balloon ascensions at Paris and Berlin), and 
the recent theoretical conclusions of Ferrel From the result, it 
is concluded that under the most probable conditions there 
would be practically no escape of the gases nitrogen, oxygen, 
hydrogen and helium from either the earth or the major planets 
An atmosphere like that on the earth, however, would nor 
remain on the moon Tables are given showing the computed 
temperatures at which the above gases would possess the 
critical velocity for dissipation at the outer limits of the 
atmospheres of the various planets 

New Mour a* usino the Concave Dihh kaition 
URATiNt —In the current number of the Mem Sac degliSpet- 
troscoptsti ItaL vol xxviii pp. 241-244, Dr G B. Rizzo, of the 
Physical Institute at Turin, gives a description of his successful 
experiments dealing with the manipulation of a Rowland Con¬ 
cave Grating in other than the usual manner The spectroscope 
is generally so arranged that the grating and eyepiece or photo¬ 
graphic plate are at opposite ends of a rigid beam which keeps, 
them at the constant distance of the reams of curvature of tne 
grating, the plate being placed tangential to the focal curve 
This gives for a small distance on cither side of the axis a prac¬ 
tically normal spectrum, and although not normal, the other 
orders of spectra are all brought to focus on the same focal 
circle, having as diameter the radius of curvature of the prating- 
It is evident, then, that whatever order of spectrum is being 
observed normally at the end of the beam, there will be another 
image, of the same order, on the other side of the central image 
(which has been symmetrically reflected from the grating with¬ 
out diffraction or dispersion), the lines of which will be in focua 
along a circle having a radius equal to half the grating's radius 
of curvature This second spectrum Dr Rizzo designates the 
internal spectrum, and Its position is defined by the condi¬ 
tion that 

sin 0 = -2 sin i, 

where 0 is the angle of diffraction, 
and 1 „ ,, ,, incidence, 

reckoned from the centre of the grating 
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This spectrum is of slightly largor dispersion than the normal 
one, and may be brighter, although this will probably depend 
on the particular grating in question. In the grating used this 
is shown exceedingly clearly by the reproduction given with the 
paper of the spectrum of iron photographed in the two spectra, 
that given by tne snltmal position being decidedly longer and 
more intense than the normal spectrum. 

Dr Rizzo investigated this disposition on account of being 
unable to use the instrument as usually set up, but it is possible 
that the fact of its being a practical arrangement may be of 
interest to other workers with the concave grating 


FORTHCOMING ROOKS OF SCIENCE 


Mr F£ltx Alcan (Pans) promises — 41 Min£r&logie Agricole," 
by Prof Houdallle j and 4 4 Manuel d'llutologie frthologique," 
by Profs. Co rail and Ranvler 

Mr Edward Arnold's list contains —“ A Manual of Ele 
mentary Chemistry," by W A Sbenstone, F R S j 44 A 
Manual of Physiography," by Dr Andrew J Herbertson t 
41 A Manual of Botany," by David Houston , “ A Text Book 
of Domestic Science," by Mrs. S J Shaw , 11 The Dressing of 
Minerals," by Prof Henry Louu , and a new edition of 11 Lec¬ 
tures on Sound, Light, and Heat," by Dr Richard WormelJ, 
Part li, “Chemical Statics." 

Messrs. George Bell and Sons announce — 41 The Com para 
live Anatomy of Animals," by G C Bourne, vol 1 , “The 
Student’s Dynamics," by ProL G M Minchin, F R.S , 44 Ele 
mentary Science," by Dr D E. Jones and Dr D 5 Macnair, 
and 44 Physiography," by H N Dickson 
Messrs A. ana C Black 1 list includes — 44 A Treatise on 
Zoology," by Prof E Ray Lankeater, F RS To be com 
pletea in ten parts, Part ill, “The Echinoderma," by F A 
Bather, assisted by Dr J W Gregory and E S Goodrich, 

41 Sexual Dimorphism in the Animal Kingdom a Theory of 
the Evolution ol ffccundary Sexual Characters," by J T 
Cunningham, illustrated , 44 Studies in Fossil Botany," by Dr I 
D H Scott, FR.S, illustrated, and new editions of — 
“Travels through the Alps," by the late James D Forbes, 
F R S , revised and annotated by W A B Coolidge, 
illustrated ; and 11 Introduction to Structural Botany," Part fl , 
“Flowerless Plants,” by Dr D H Scott, F R.S 
Messrs. Cassell, and Co., Ltd , give nonce of — 14 Electric 
Bells, how to make and fit them,’ ill unrated 
Messrs J and A Churchill's announcements are —' 14 An 
Introduction to Vegetable Physiology," by Prof J Reynolds 
Green, IRS, illustrated , 44 A Treatise on Physics," by Prof 
A. Gray, F R.S , in three parts, illustrated , 44 Chemistry, an 
exact Mechanical Philosophy," by Fred G Edwards , and new 
editions of — 44 Carpenter's Microscope and its Revelations," 
edited by Rev Dr, W H DalUnger, FRS, illustrated , 44 A 
Systematic Handbook of Volumetric Analyiu$,"by Francis Sutton, 
illustrated, 44 The Mlcrotomist's Vade Mecum a Handbook 
of the Methods of Microscopic Anatomy," by Arthur Bollet Lee, 
illustrated 

The Clarendon Press will publish — 44 The Structure and 
Life History of the Harlequin Fly," by Prof L. C MIaU, 
F R.S , and A. K. Hammond; 11 A Catalogue of Eastern 
Lepidoptera Heterocera in the Oxford University Museum," 
Part it, Nocturna^ by ColonelC Swlnhoc, Goebers 41 Organo 

m of Plants," translated by Prof I Bayley BaBour, 

, and 44 A Text Book of Arithmetic," by R. Her 


greaves. 

Mr W B Clive's announcements include — 14 The Tutorial 
Arithmetic," by W P Workman , 44 The Tutorial Algebra," 
Parti, by R. Deaton, 11 First Stage Physiology ” 1 "Section 
One Physiography", “First Stage Hygiene/' by R. A 
Lyster, 44 Advanced Inorpmc Chemistry (Practical)" * 11 First 
Stage Mathematics/ 1 edited by William Bnggej and 11 First 
Stage Botany," by Dr A. J Ewart 

Messrs. A. Constable and Co. promise i— 41 Acetylene Gas," 
by Prof Vivian B. Lewes, illustrated , 41 Auto-Cars and Horse 
lea Carnages," by Wocby Beaumont and Dugak) Clerk, itlus 
trated i an illostcated volume by Sir Dietrich Brandis, F R.S , 
on Indian forest trees j a volume by Percy Newberry, giving a 
record of the exploration and full description, with hiero- 
glyphies, &c., of the tomb of Kekhroara, and one by Bertram 
Blount, on the subject of electro-metallurgy 
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In Mean. J M Dent and Co.'s list we notice The 
Races of Mankind," by Dr Iiuberlandt; M Phyaftotogjr and 
Hygiene," by Drs. Redman and Slelez , 41 An Essay on 
Mental Culture," by G A. Hightj and 44 Forestry, by 
Dr Nesbit 

Mean Duckworth and Co. give notice ofi— 41 Agricultural 
Botany, Theoretical and Practical," by J. Perdvalj 41 A 
Glooaiy of Botanic Terms," by B D Jackson 1 and >4 A Hand¬ 
book or British Rubl," by Rev W M Rogers. 

In Messrs. R. A. Everett and Co.'s list we find *— 14 A Hand¬ 
book of Clinical Veterinary Medidne," by Frank T Barton 1 
and 44 A Handbook of Clinical Veterinary Surgery," by Frank 
T Barton 

Mr Gustav Fischer calls attention to — 41 Die Ohrenheil- 
kunde im Krdse der medizinischen Wissenschaften," by Dr E. 
Bloch , 44 U n ter such ungen liber den Ban der Brachlopoden," 
by Dr F Blochmaan, swelter tell, 44 Bericht Uber die Thltkr 
kdt des KonigL Insrituts fUr Serumfonchung und Serumpra* 
fung zu Stegutz Juli 1806-Septcmber 1899." by Dr W. 
Dttnltz, 44 Das Aether Verfahren oelm Frtihtreiben mit beson 
derer BerUckuchtigung der Fliedertreiberei," by W Johannsen ; 
“Jahresberichte Uber die Fortschntte der Anatomle und Entwkk 
lungsgeschichte," edited by Dr G Schwalbe, o. & mm 
folge, vierter band, drel abteilungen, litteratur 1898 j 44 Lehr 
buch der klinUchen Hydrotherm pie," by Dr Max Matthes I 
44 Mitteilungen aus den Grenzgebieten der Mcdlrin und 
Chinirgic," seebster band, erstes hefts 44 Untersuehungm 
Uber cue Moller Barlow'sche Krankheit," by Schoedel and 
Nauwerck \ 44 Vortrage, KJinischc, aus dem Gebiete der 
Otologic und Pharyngo Rhlnologie," edited by Dr Haug, 

44 Die dihtetische {Cliche Air Mogen und Darmkranke," by 
Dr Carl Wegele. 

Messrs. Gay and Bird announce — 44 Comparative Physiology 
and Morphology of Animals," b) Le Conte 
The announcements of Messrs. Charles Griffin and Co , 
Ltd , are —“ The Principles and Construction of Pumping 
Machinery Steam and Water Pressure, n by Henry Davey, illus 
trated , 44 Road Making and Maintenance/' by Thomas Aillten, 
illustrated, “The Metallurgy of Steel." by F W Harbord, 
illustrated, “The Cyanide Process of Gold Extraction," by 
James Park, illustrated , 44 A Dictionary of Dye-Chemicals \ a 
Compendium of Dyes, Mordants, and other substances employed 
in Dyeing, Calico printing and Bleaching," by C Rawson, W 
M Gardner and w F Lay cock, with formulae, properties, 
applications, &c , 44 A Dictionary of Textile Fibres/* by Win 
J Hannan, illustrated , 14 Practical Coal Mining," by George 
X Kerr, illustrated , 44 Flesh Foodj, with Methods for their 
Chemical, Microscopical and Bacteriological Examinations," by 
C Ainsworth Mitchell, illustrated , 14 Marine Meteorology, for 
Officeri of the Merchant Navy," by William Alhngham, illus 
trated \ 14 Official Year Bpok of Scientific and Learned Societies 
of Great Britain and Ireland," seventeenth annual Issue, and 
new editions of 14 Gas, Oil, and Air Fngines," by Bryan Donkin, 
illustrated 

Mr John Lane promises — 44 All About Dogs," by Charles 
Henry Lane, illustrated, and 11 Birds of My Parish," by E 
Pollard, illustrated 

Mean. Longmans and Co.'s list Includes 1— 44 Malaria, ae 
cording to the New Researches," by Prof Angelo Celli, trani 
lated by John Joseph Eyre, with corrections and additions ; and 
41 A Manual of Surgical Treatment," by Prof W. Watson 
Cheyne, FRS, and Dr. F F Burghard 

The list of Messrs. Sampson Low and Co., Ltd., contains — 
"The Diutumai Theory of the Earth, or Nature's System of 
Constructing a Stratified Physical World," by William Andrews j 
14 Artificial ice Making and Refngcratioa," by L. M Schmidt, 
41 The Surgical Diseases of the Genito-Urinary Tract,” by Dr 
Frank Lydston, illustrated ; and a new edition of 44 Instruction 
in Photography,” by Sir W de W. Abney, K.C.B., F.R.S. 

Messrs. Macmillan and Co., Ltd-, rive notice of — 44 A 
Manual of Medidne," edited by Dr. W H. Allehftn, In 5 vol**, 
voL i , 41 Micro-organisms and Fermentation,” by Alfred 
Jorgensen, translated, and 41 Inoqnnic Evolution as studied 
by^S^ectrum Analysis," by Sir Norman Lockyer, K.CB, 

Mr John Murray's list includes 1—“Heredity," by ProLJ 
Arthur Thomson, illustrated, and a new ration of 44 The 
Natural History of Religion, based on the GUR»d Lectures 
delivered fc Aberdeen in 1889-96 and 1890-91/ by FroL 
Edward Burnett Tyior, F R.S. 
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Mom. Geo, Newnes, Ltd, will add to their Library of 
Useful Storiei —"The Story of the Alphabet," by Edward 
Oodd. illustrated 1 M Tha Story of Bird Life," by W P 
Pyenft, illustrated, 11 The Story of Thought and Keeling," by 
F. Rylaad, 

Mom Sands and Co/s list contains 1— 44 The Animals of 
Africa/' by 11 A. Bryden, illustrated \ 44 Types of British 
Plants," by G S Col man \ and 14 Walks round the Zoo," by 
F. G Aflalo, illustrated. 

Messrs* Smith, Elder and Co announce — 41 Orthopaedic 
Su r g ery," by C B Keetley i and 44 Lectures cm the Practice of 
Medicine." by Dr. W B. Cheadle 

Messrs. Swan Sonnenachein and Co , Ltd , promise — 11 The 
Antarctic/* by Dr. Karl Fncker, illustrated , 44 Physiological 
Psychology/' by Prof W Wundt, translated by Prof E, B 
Tltchener, a volt., Illustrated , 44 Text Book or Palaeontology 
for Zoological Students," by Theodore T Groom, illustrated . 
14 Text-Book of Embryology Invertebrates/ 1 by Dr E-Korschelt 
and Dr K Heider, translated from the German by Mrs. H M 
Bernard, and edited (with addition 1) by Martin I Woodward vol 
lr , illustrated , 14 Mammalia," by the Rev H A Macpherson , 
"Birds' Eggs and Nesti," by W J C Ruikin Butterfield, 
41 The Romance of the Earth/* by Prof A W Bickerton, 
illustrated j 44 Biological Types in the Vegetable Kingdom/’ 
by Wilfred Mark Webb , and new editions of 14 Handbook 
of Practical Botany, for the Botanical Laboratory and Private 
Student," by Prof E Strasburger, edited by Prof W IliUhouw, 
illustrated , 44 The Dog its Management and Diseases,*' by Prof 
Woodroffe Hill, illustrated 

Mr Fisher Unwin givei notice of — 44 In Birdland with 
Field Glass and Camera,' by Oliver G Pike, illustrated 

Messrs. Whittaker and Ca's announcements are —“Wire 
less Telegraphy and Hertzian Waves," by S R Bottone, 
44 English and American Lathes,” by J G Horner , 44 Electric 
Wiring Tables/’ by W Perren Maycock , 44 Electrical Engineers' 
Pocket Book." by Kenelm Edgcumbe , 41 Inspection of Rail 
way Material," by G R, BodmeT, and new editions of 
44 British Locomotives, by C J Bowen Cooke, and 44 The 
Atlantic Feny/* by A. J Maginnls. 


UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE 

A grant of 100 / has been made to Prof Schafer from the 
Earl of Moray Endowment Fund, by the Edinburgh University 
Court, for purposes of original research. 

Another Bill to establish a University of the United States 
has been introduced into the Senate It proposes that University 
Square, recently occupied by the old U S naval observatory, be 
the site for the national observatory 

Mr. W E Plummer, the director of the Biditon Obser¬ 
vatory, Liverpool, under the control of the Dock Board, has 
been elected to an Honorary Readorsrtip in Astronomy at Uni 
vertity College, Liverpool The appointment has given equal 
satisfaction in the college and the city It recognises Mr 
Plummer's devoted and efficient service as a teacher, and the 
distinguished position he has attained in scientific observation 
and research Without any violation of confidence, it may be 
said that his claims to such a recognition were cordially sup¬ 
ported by some of the most distinguished astronomers in the 
kingdom 

Speaking at Derty on March is, at the distribution of prices 
to Students of the Municipal Technical College, Sir William 
Abner, K.G B., referred to the fact that at the end of this month 
the Department of Science and Art will come to an end It 
*01 be merged In a department to be known as the Board of 
Education, which is to supervise all kinds of education—elemen 
tary, secondary and technological He remarked In the 
Quean's Speech they were promised that there should bean Edu 
cation BUT introduced, reorganising the authorities for secondary 
education. The introduction of mch a bill marked a great ad 
vanCe in public opinion as to the necesrity of local co-ordination 
of the kind in question. Speaking in his private capacity, and not 
officially, he hoped that not oifly would secondary education be 
endara local authority, which would supervise it and look after 
4 ts interests, but that all other education would be similarly 
managed. 
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Mr K. Hedger Wallace is ecu tied t»» tpealc with authority 
upon the subject of 11 Agricultural Education in Greater 
Britain," and his paper, published In the Journal of the Society 
of Arts of March 9, admirably summarises what is being done 
for agncnliural education in our colonies and •dependencies. 
The facts staled by Mr Wallace in his survey afford sufficient 
evidence to justify the following conclusions —First, that 
throughout Greater Brltlan, irrespective of climatic, racial 
and political divergences, there is a universal movement to 
give all interested in the culture of land every opportunity, 
facility and assistance possible to improve themselves, their art 
and craft, and the land and its produce Secondly, that the 
purely educational or teaching faculties in agriculture offered by 
other portions of the Empire where the general Agricultural 
conditions are somewhat akin to our own ore not only so distn 
bated as to cover fairly the area in question, but are also equal 
in educational value to any of tne agricultural training or 
teaching Institutions in this or the other countries of Furope 

Though University College, Bristol, has not so many gene 
roue friends as some 01 the other provincial colleges of the same 
rank, the report of the Council shows that it not only continues 
to impart the highest kind of instruction in the arts and sciences, 
but also assists in extending the bounds of existing knowledge 
by means of research As evidence of the onginal work earned 
on during the session 1898-99, an extract is given from the 
report of the faculty of arts and science Among the subjects 
of researches mentioned are —the physical properties of 
some hydrocarbons, properties of metal films, velocity of 10ns 
in non conducting liquids, chemical composition of foods, 
mass of the 10m in the silent electric discharge from points, 
the mammalian remains discovered in the Uphill Caves, and 
the relation of stimulus to sensation in visual impressions, in 
volving a modification of the Weber Pechner formula. Original 
work Is the most valuable testimony to the efficiency of a 
University College , u prevents the members of the staff from 
falling into merely stereotyped methods of teaching, it is a\alu 
able example and incentive to students, and it serves to make 
the college known as a centre of intellectual endeavour Com 
pared with former years, the college was exceptionally fortunate 
during the session covered by the present report, for it received 
a legacy of 5000/ from the late Mr Stuckey Lean and an 
Anonymous donation of 1000/, as well as a generous legacy of 
scientific hooks from the late Mr J T Exley, who also be 
quealhed to the college his collection of scientific apparatus. 
The council are looking forward with confidence to the newly- 
established Colston Society, which hai for Its object the en¬ 
dowment of Colston Chairs In connection with the college, or 
the assurance of the Institution In such other manner as the 
committee of the society may approve It u to be hoped that 
the promotion of the cause of higher education in Brtaol m this 
manner will receive the strong support of all clasxes of citizens. 
The president of the college, the Lord Bishop of Hereford, has 
been elected first president of the society 

The following announcements from recent numbers of Sntncc 
show that natural knowledge has many liberal friends in the 
United States —Mr John D Rockefeller has given 100,000 
dollars to Columbia University to endow the chair of psychology 
Mr Andrew Carnegie has given 300,000 dollars to Cooper 
Union, New York City, and 200,000 dollars has been con 
tributed by Abram S Hewitt and Mr Edward Cooper, this 
will enable the Union to establish courses in mechanic arts 
Syracuse University receives 25,000 dollars by the will of the 
late Mr Erastus F Holden, of Syracuse, the bequest will be 
died for the department of astronomy and for the observatory 
Oberlin College receives 75,000 dollars by the will of the late 
Mrs. Caroline E Haskell, of Michigan City, Indiana, and 
40,000 dollars by the will of the late William Osborne, of Pitts¬ 
burg By provision of the will of the late Dr John Stanford 
Sayre, Princeton University will receive 40,000 dollars, part of 
which it for the endowment of fellowships in applied chemistry 
and in applied electricity President Schurman nas announced 
an anonymous grit of 80,000 dollars for Cornell University to 
erect a building for physiology and anatomy By a decision of 
the New York Court of Appeal, Yale University will receive 
the 150,000 dollars bequeathed by William Lampion 
dent Bashford, of the Ohio Wesleyan University, announces 
that Mrs. Elizabeth Mebarry, of Richmond, Jmi, who recently 
gave 50,000 dollars to the University, has added 10,000 dollars 
to the fond, thus endowing two chain. By the will of the late 



S°4 


NATURE 


[March 12 ,1900 


Dorman B Eaton, Columbia Uni vanity receive! 100,000 dollars 
Co foaml a professorship of municipal science and administration, 
■and Harvard University 100,000 dollars to endow a chair to the 
science of government. Mr Louis H Severance, of New York 
Oty, has giverf 60,000 dollars to Oberlln College for a chemical 
laboratory The provision made for the college by Mrs. C E 
Haskell amounts to 77,000 dollars. St Lawrence University 
•has recently received a gift of 24,000 dollars from a fnend of 
lhal institution A half million dollars will be distributed by 
Dr D K Pearsons, of Chicago, among fourteen colleges 
"throughout the United States. Most of hu donations will be made 
on condition that the colleges raise a certain amount, generally 
50,000 dollats, or an amount equal to the gift, within a given 
time Dr Pearsons has already given 2,500,000 dollars to the 
cause of education 


SCIENTIFIC SERIALS 

Transactions of the American Mathematical Socuty y January 
—At the February meeting of the Society last year, tne Presi- 
-dent announced that the Council had reported that it was 

desirable and feasible, and in all respects for the best interests 
-of mathematical science in this country, that the Society should 
-undertake the periodical publication of 7 ran sac t ton s y beginning 
with January I, 190a" The well printed and altogether admir 
able first part is now before us, and we heartily wish good speed 
to the venture, 11 the success of which is already well assured ” 
The sue of the page is approximately 11x8 inches, and so is 
intermediate between the Bulletin and American Journal of 
Mathematns pages.—Conics and cubics connected with a plane 
cubic by certain co variant relations, by 11 S White, 11 a paper 
which was read, with a slightly different title, at the August 
(1899) meeting By employing the irrationality that occurs in 
Hesse's canonical form of the cubic, the writer is able to identify 
Hilbert s two systems of irrational co variant conics, and to 
exhibit certain other relations, and thence to give explicitly co 
xananl equations of definition for the two cubics which have the 
'same Hessian, and for those which have the same Cayleyan, as a 
given fundamental culuc The results ore attained by the aid of 
a canonical form of the cubic containing Hesse's irrationality 
The conics discussed are Hilbert’s co variant conics (cf letter 
addressed to M Hermite, Liouville, \ul iv 1888) The in 
variantive proofs of some of the foregoing reiulis are given in 
rthc next paper, h ormentheoretische entwickelung der in lierrn 
*\Yhite’s Abnandlung Uber curven dntter ordnung enthaltenen 
Seize, by Paul Gordon — Sur la definition generate dcs functions 
analytique, d'aprts Cauchy, by E Gout sat, hu its object thus 
indicated — J’ai reconnu depuis longtemps que la demonstration 
du th<Son.mc dc Cauchy, que j'ai donne en 1883, ne suffisait 
pas la continuite de la d£nv£e Pour repondre au dcsir qui 
vn'a ete ex prime par M le Professeur W. F Osgood, je vais 
■ndtquer ici rapidement comment on peut fiure cette extension 
—On a clou of particular solutions of the problem of four 
bodies, by f R Moulton, treats the cose of three bodies finite, 
moving m archs according to one or the other of the solutions 
of Lagrange, while the fourth is infinitesimal —Definition of the 
Abelian, the two hypo-Abelian, and related linear groups as 
-quotient groups of the groups of isomorphisms of certain ele 
anentary groups, by Dr L L Dickson, alms at giving a natural 
.definition of tnese groups based upon Jordan's 11 important, but 
.artificial, conception of exposants d{change ” It Is written in 
the author’s usual thorough style — H March ke gives a half 
l*ge note on the unilateral surface of Mcebius.—On regular 
singular points of linear differential equations of the second 
order whose coefficients are not necessarily analytic, by M 
Bocher The writer remarks that since the time of Cauchy it 
has been considered of interest to establish the existence of sola 
uoni of differential equations whose coefficients are functions of 
a real variable jt, and to do this without requiring these eo 
-efficients to be analytic functions of x, but merely continuous 
functions. It is a natural extendon of this point of view to wish 
-to investigate the nature of singular points of such equations, 1 1 
•of points where the coefficients become discontinuous. It is M 
Eocher’s object to carry through such an investigation m a special 
case, viz. that of 

g + J^ + O-o, 

where the independent variable (a) Is real, and f 9 q are functions 
of x, which are not required] to be analytic —The elliptic 
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9 functions considered as a special case of the hypereUlpdc 
9 functions, by O Bolza. Thu paper has a two-fold object 
In the first place it gives a sketch of tne theory of the 44 elliptic H 
in the light of the theory of the 41 hyperelllpoc " functions j and 
secondly, it serves as sn introduction for a future paper in whica 
an analogous presentation is given of the hypereltiptic r-func 
turns.—Dr G A. Miller writes on the groups which are the 
direct products of two sub-groups, and E. H Moore discusses 
certain crinkly curves (reff are made to papers by Peano, Math 
Ann vol xxxvi , Cairo, Bulletin des Sciences Math,, vol 
xxi 1807, Ililbert, Math Ann vol xxxvili ) There are 
several diagrams.—Dr L E Dickson gives a new definition of 
the general Abelian linear group —If the high character of the 
present number Is maintained, it is safe to prophesy that the 
lYamactions are come to stay 

Bollettim della Society Svmologua Itahana , vol v 1899- 
1900, No. 6.—On seismic registrations of long period, by E. 
Oddone (see p. 477) —The earthquake of Ventotme on March 
27,1899, ana the tromometnc records obtained at the Colleglo 
Bianchi, in Naples, and at Reggio di Calabria, by P G 
Costanzo —Earthquake of Balikesn, in the north wot port of 
Asia Minor, on September 14, 1896, by G Agamennone.— 
Notices of earthquakes recorded in Italy (July 30-October 11, 
1898), by A Cancani, the most important being the earthquakes 
of Janina on July 31, Calabria Staly on August 6 and 12, and 
Umbria Marches on August 25 and September II, and distant 
earthquakes on September 1, 13 and 22 


SOCIFTIES AND ACADEMIES 

London 

Roysl Society, February 22 — 14 The Ionisation of Dilute 
Solutions at the Freezing point '* By W C D Whetham, 
M A , bellow of Trinity College, Cambridge. 

This paper contains a description of the electrical part of a 
joint research, by Mr F H Griffiths and the author, on the 
freezing points and electrical conductivities of very dilute solu 
tions of the following substances — Sulphuric acid, potassium 
chloride, barium chloride, copper sulphate, potassium per¬ 
manganate, potassium femeyamde and potassium bichromate 
In order to eliminate the effect of dissolved glass, the water 
used as solvent was distilled in a platinum 1L1II and collected in 
platinum vessels , a known weight was then placed in a platinum 
cell, and weighed quantities of stock solution added, In suc¬ 
cessively increasing amounts. The concentration of the solutions 
thus prepared was calculated in terms of the number, m, of 
gram-equivalents of solute dissolved in one thousand grams of 
solution In order to control the temperature, the platinum 
cell was surrounded by a coil of tubing through which evaporated 
ether vapour could be passed The whole was surrounded by 
a brass case fixed in the middle of a large tank filled with broken 
ice The walls of the platinum vessel formed one electrode, 
and a platinum cage suspendeo within it the other Inside this 
cage revolved a platinum tube which contained a thermometer, 
and also served as the shaft of a screw Thu screw kept the 
contents of the cell at a uniform temperature, and mixed the 
stock solutions with the liquid previously within the cell The 
electrical resistances were measured by the method of alternating 
currents, the connections of the Wheatstone's bridge with a dry 
cell and with a D’Arsooval galvanometer being reversed slmuf- 
taneously by means of a revolving commutator driven by a hand 
w heel and cord This arrangement is more convenient and more 
sensitive than the usual telephone apparatus. The conductivity 
thus found was corrected for the conductivity of the solvent, and 
the result, 4, divided by m 9 gave the equivalent conductivity of 
the solution Curves were drawn between Ifm and h/m t and the 
maximum value of these taken to indicate complete ionisation 
The ionisation, a, of the solutions was then calculated by 
dividing the maximum k/m into its actual value, and new curves 
were drawn between thn and a. The general form of these 
curvet resembles that of the corresponding ones obtained by 
Kohlrauscb and other observers at lo , but tne slant of the lines 
is different both from Kohlmusch’s observations, and also from 
new observations made with the present apparatus at i8°. The 
abnormal type of curve found "at i8* for odds and alkalies 
is shown to appear at o' in the case of sulphdrio acid, the 
loniration reaching a maximum as the dilution is increased, and 
then suddenly becoming much less. Reasons are given for 
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doubting the usual explanation of thu effect, which refers it to 
interaction with the residual impurities of the solvent, the 
phenomena being different to thoee observed in the case of 
permanganate, a salt showing a somewhat similar drop in the 
curve, tor which the usual explanation is mtlsfrctory Potassium 
bichromate gives a curve consisting of two well marked parts— 
perhaps owing to a change in the nature of the 10ns at different 
concentrations. Mr Griffiths is engaged in measuring the 
depresrioa of the freesing point of corresponding solutions, and, 
when his results are published, a comparison of the two sets of 
values will be made. 

March 1.—" Mathematical Contributions to the Theory of 
Evolution VIII On the Correlation of Characters not 
Quantitatively Measurable.** From the Department of Applied 
Mathematics, University College, London Presented by Karl 
Pearson, F R.S 

In August last I presented to the Royal Society a memoir on 
the inheritance of coat colour In thoroughbred horses, and of 
eye colour in man This memoir, which was read in November 
of last year, presented the novel feature of determining correla 
tion between characters which were not capable <1 prtert of 
being quantitatively measured The theoretical part of that 
memoir was somewhat brief, but I showed by illustrations that 
the method could be extended to deal with problems like the 
effectiveness of vaccination and of the antitoxin treatment in 
diphtheria. More recently, in studying the phenomena of re 
version in Basset Hounds, Mr Bramley Moore indicated to me 
how my method, although correct in theory, differed sensibly in 
the numerical results with the processes of interpolating cm 
ployed. I then proposed a new method, and the analytical 
discussion of its details was worked out in part by Mr Bramley 
Moore himself, by Mr L. N G Filon, M A , and by myself 
Dr Alice Lee also came to our assistance, and the result is the 
present joint paper On the basis of the new methods, we have 
already worked out upwards of sixty coefficients of correlation, 
principally of heredity 

The theory of the present memoir depends upon a very simole 
feature of normal correlation If 38x,3.r« fcr n be the fre 

quency of a complex of characters lying Imtween x t and Jf, + &jr Jt 
Jo and *. + Bx t , x H and x H + B.r m where x? u the deviation 

of the /th character from its mean, then 
dz _ (Pm 

dr Pv dxpdx r 

where r ^ 11 the correlation of the /th and fth organs 

This simple differential relation enables us to expand 3 for 
any number of Characters in powers of the correlation coefficients 
(neceswtrily leu than unity) by Maclaurin's theorem But since 
we may replace a differential with regard to a coefficient of 
correlation by a double differential with regard to the corre 
sponding organs, the coefficients of correlation may he put 
zero before instead of after the differentiation In other words, 
we obtain a symbolic operator which, applied to a normal 
surface of frequency for n uncorrelated organs, converts it into 
a correlated surface of frequency with 1) coefficients of 

correlation of arbitrary values. This operator gives us by aid 
of certain symbolic equations the expansion of the ft fold 
integral 

fkfkfk, £■*«*•<* *» 

In terms of the * 1) coefficients of correlation, and a series 
of new functions which we term the n-functions These satisfy 
the difference equation 

I^H-i 

and the differential equation 
dv H 

The calculation of these functions is shown to be easy, and 
their properties are investigated. In thu manner the volume 
of a frequency surface of the *th order cut off by n planes 
parallel to the n co-ordinate planes Is shown to be capable of 
calculation, audits value is determined in the numerical lllustrm 
tlons given for example of I, a, 3 up to 6-fold correlation. It 
may be noted that by putting A*»A B a> A|" » A* =0, we 

have really obtained a result which enables us to find the 11 area ” 
of a 11 spherical triangle ** in *-fold h yp ersp ace in terms of a 
series ascending by powers and products of the cosines of the 
angles between its frees. 
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The application of these results to the correlation of characters- 
not Quantitatively measurable, arises from the fact that the 
n Ibid integral above given, and which we have shown how to 
evaluate, measures the total frequency beyond certain boundaries 
We can observe, for example, whether horses' coats are bay and 
darker (or chestnut and lighter), whether eyes are grey and lighter 
(or, dark grey and darker) Thus by forming mass frequencies- 
instead of frequency distributions for small changes of character, 
we can find equations to determine the correlation The prob¬ 
able error of such correlation, the convergency of the senes, and 
other points are investigated 

A number of illustrations of the new method are given from 
heredity in horses, dogs and man, and it is riiown how normality 
of frequency must even for such a character as stature 1 only be 
looked upon as a first approximation. 

An investigation is also made into the influence of superior 
stock in producing superior offspring It is shown, for 
example, that if an individual who possesses a degree of 
character only found in one in twenty be considered “ex¬ 
ceptional,” then eighteen times as many exceptional men will 
be bom of non-exceptional parents as of exceptional parents ; 
but, on the other hand, exceptional parents produce exceptional 
offspring at a rate ten times as great as non exceptional parents, 
the greater gross product of the latter being due to their much 
greater numbers. In other words, distinguished parents arc 
more likely to have distinguished offspring than undistinguished 
—ten times as likely—and yet only one distinguished man in nine¬ 
teen will be bom of distinguished parents The importance of 
such conceptions for both natural and artificial breeding car* 
hardly be over-estimated 

Chemical Society, March 1 —Prof Thorpe, President, 
in the chair —The following papers were read —On pilo¬ 
carpine and the alkaloids of jaborandi leaves, by 11 A I> 
Jowett The jabonne of commerce is shown to be a mixture 
of isopilocarpine, pilocarpidlne and a trace of pilocarpine with 
colouring matter , no evidence has been obtained of the exist 
ence of the alkaloid previously described os jabonne —Isomeric 
partially racemic salts containing quinquevalent nitrogen 
Hydnndamme bromocamphoriulphonates, chlorocamphorsul 
phonmtea and r/j-v-camphanales, by F S Kipping The authoi 
explains the formation of two isomeric salts of externally com¬ 
pensated hydnndamme with hromocamphonulphontc, chloro¬ 
camphorsul phonic or <ts r-camphamc acid as due to partial race- 
mism —New syntheses of indene, by t S Kipping and H Hall 
Ilydrindamine hydrochloride decomposes almost quantitatively 
into indene and ammonium chlonde when heated —Potassium 
mtntohydroximldosulphates and the non-existence of dihydroxy- 
lamine derivatives, by E. Divers and T Haga. Raschiga 
dihydroxylamine derivatives are merely crystalline compounds 
of potassium nitnte with the 2/1 and c/6 normal potassium 


Haga. —Some acids obtained from a dibromocamphor, by A. 
Lapworth and F M Chapman Camphonic mod, CmHuP,, 
obtained by hydrolysing a monobromocampholid, is a ketonic 
acid yielding an oxime, a semlcarbazone and phenylhydnzoncs s 
it may be converted into tnbromocarnphonotactone, which fref 
indicates that bromocamphoremc acid has the constitution 

XH t CM e~ 

CHX ^Me-COOK 

^CBr CH/ 

—Spectrographic studies in tautomensm. The absorption 
curves of the ethyl esters of dibenzoytsuccmfc acid, by W N. 
Hartley and J J. Dobbie —The curves of molecular vibrations 
of benzantiaiaoxime and benxsynaldoxime, by W N Hartley 
and I T Dobbie.—On carapholytic and isolauronohc acids, by 
J Walker and W Cormack. As a result of further work, the 
authors consider that campholytic and isolauronolic acids are 
stereoisomeric, their structure being best represented by the 
formula 

C(CO|H) CMe. 


Walker, The author considers the Perkin Bouveault fovmuBh 
for camphoric acid to be the most satisfactory hitherto proposed- 
1 Cited by »tuny a* an example of “ normality ■ 
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H Peters 'The authors have prepared phenylparatolyl 
lodonmm hydroxide 

C,H,v 

>LOH, 

Ct^Me^ 


and, since they could not resolve it into enantiomorphous com 
ponents, they conclude provisionally that the three iodine 
valencies are arranged in one plane —Note on the decomposi 
tion of leraicarbaxones, by * S Kipping On heating bens 
aldehyde semicarbuone it yields the azine 

C^HyCH 1 N N iCH CgH.i 

the formation of azines from aromatic semicarbaxones is a fairly 
general reaction 


Geological Society, February 16 —Annual General Meet 
mg—W Whitaker, F R.S , President, in the chair—The 
reports of the Council and of the Library and Museum Com 
mittee having been adopted, the medals and other awards 
already announced (p 379) were presented The President 
then proceeded to read hit Anniversary Address, in which he 
first gave obituary notices of several foreign members, foreign 
correspondents, and fellows deceased since the last annual 
meeting He then referred to the great advance in geological 
science in his own time, an advance that coasistedlargely of 
the arising of new lines of work and not merely of progress in 
old ones thus petrology was a new branch of the science 
Palaeontology had been affected by the growth of the theory of 
evolution In physical geology, such subjects as wetamorphum, 
mountain structure, and erosion had entered into new phases. 
In stratigraphy the geological series bad been extended down 
ward below the Cambrian, and, at the other end of the scale, 
our knowledge of the Drift had greatly developed, largely owing 
probably to geological discoveries connected with the antiquity 
of man He then treated of the advance in our knowledge of 
underground geology, especially in the south-east of England, a 
subject in which comparatively little was known forty five years 
ago 1 and he described in some detail the underground extension 
and thickness of various formations, particularly of those below 
the Chalk, under the heads Upper Greensand, Gault, Lower 
Greensand, Wealden and Pur beck, Jurassic, Lias and Trias, 
and Older Rocks, referring to the amount of knowledge which 
we posseu In the London Basin, and iti -southern border in the 
Wealden district, as compared with the Hampshire Basin 
Februaiy 26.—J J II Teall, FRS, President, in the 
chair—"The Bunter Pebble Beds of the Midlands and the 
Source of their Materials,” by Prof T G Bonney, F K S 
The author states the results of occasional work in the Bunter 
Conglomerate of Staffordshire. After a sketch of matter 
already published, he gives additional particulars of the lithology 
of the pebbles, more especially of the felstones and of some 
rather compact dark rocks. The mode of transport and source 
of the pebbles are next considered The reasons, already 
published, for a fluviatile, as opposed to a marine, oiipn are 
briefly summarised —“ Further Evidence of the Skeleton of 
Enrpcarpus Qwcni" by Prof H G Seeley, FRS. The 
original specimen from which this species was named was ob 
tained from the Sneewberg (South Africa) in 1876, and after 
being doubtfully referred to Ditynodon was described and 
figured in 1889 From a sketch the author is able to gi\e some 
account of tfre skull, including its dimensions. From other 
material he glvca new bets with regard to the vertebral column, 
the nbs, the shoulder girdle, the Tore limb, the hind limb, and 
tbc armour, which was present upon the limbs and the fore part 
of the body The locality from which the animal was obtained 
appears to be one of the chief localities for the Lycosaurian 
types of Thenodoatfa, and to be on the horizon of the Lhcynodan 
beds The recovery of the missing half of the Murray slab, with 
the evidence of the skull and pelvis which it would give, is to 
be desired in completion of our knowledge of this fossil animal 
RoyaUMlcroocopical Society, February 21 —Mr Wm 
Carruthers, F R.S , the President, in the chair.—Mr E, M. 
Nelson, in presenting a M *Jones' most Improved combined 
microscope and apparatus,” Mid the Society had not hitherto 
possessed an example of this instrument, in its collection The 
exact date of the instrument was a little uncertain, but he 
believed it to be about the last improvement in the non-achro¬ 
matic microscope The first published description of this micro 


•cope with a figure is to be found hi Adams' 11 Essays on fha 
Microscope," 1798*—Dr J. W. Measures exhibited tbs photo 
micrographic and projection apparatus made by Carl Zeiss, of 
Jens. The apparatus was vary complete, snmdag both for 
photo-micrography and for projection. The camera was fitted 
with a bellows divided into two parts, and though carried upon 
a stand separate from that which carried the micromope and 
illuminating apparatus no inconvenience bad been found to arise 
from vibration. An arc light was used supplied by a continuous 
current of 65 volts and 30 amperes. The condenser, water- 
chamber, iris diaphragm, and other parts required for illumine* 
tion were fitted upon saddles sliding upon a A-shaped rail In 
front of the lamp, so that when once they had been accurately 
centred they could be moved along the rail to any required 
position without getting out of the centre. The first part of ibe 
exhibition illustrated the use of the arrangements for protecting 
the images of opaque objects upon the acreen This was followed 
by the exhibition of microscopic slides, comprising Insects, plant 
sections, marine polyps, and preparation of animal tissues 
chiefly by means of the Zeiss micropUnar objectives. The last 
portion of the exhibition consisted of lantern-slides of plants, 
animats and landscapes, and some fine photo-micrographs of 
diatoms, lent for the occasion by Dr Spitta. The apparatus Is 
constructed so as to render the transition from micro to macro 
projection, and the reverse, rapid and easy, the rearrangement 
of parts being effected in from one to three minutes. 

Linnean Society, March 1 —Dr. A. Glimber, FR.S, 
President, in the chur —Mr W Seville Kent exhibited lantern- 
slides of several British flowering plants to show the remarkable 
advances which have been recently made in colour photography, 
—Mr C. B Clarke, F R.S , read a paper on botanic nomen 
clature. He showed that the new rule adopted at Berlin—not 
to disturb names that had fifty years’ user on the ground of 
priority alone—resulted in a practical uniformity with the 
system of naming adopted by Mr Bcntham and Sir J D 
Hooker The Old World, be said, had thus reached a fair 
general agreement in nomenclature. The American botanists 
follow a new system which aims at finality on a so called 14 non 
shifting basis ” in which the genus or ipeaei, as the case may 
be, is established on a type specimen. Mr Clarke’s paper was 
devoted mainly to showing by selected instances that this 
system did not ensure finality, that the errors in determining 
what should be ranked as the type are enough to discredit the 
system , and the author commented on the disputed question 
whether a plant should be given the oldest specific name 
bestowed upon it, or the oldest specific name It Dears In the 
genus in which it is now placed.—Mr F Chapman read a paper 
on some foramnufera of Tithonian age from the limestone of 
Nesieldorf 


Entomological Society, March 7 —Mr G H. Verrall, 
President, in the chair - Mr H Rowland Brown was elected 
into the Conncil and as joint Secretary in the place of Mr J J 
Walker, R.N } who half resigned —Mr. C G Barrett exhibited 
a senes of vaneties of Spile soma dorsalis from South Africa, 
showing variation In some degree parallel with that of S 
lubruipeda in Great Britain —G W Kirkaldy exhibited 
several Rhynchota of economic interest, among them Aogalems 
be<huana % kiik , from Africa, which attacks coffee, and Tterfo 
terra vutnx , Ckll , from Phoenix, Arizona, found on date 
palms The last named Coccid was originally introduced from 
Egypt, and all attempts at eradication bad hitherto faded He 
also showed a series of thirteen colour varieties of the oriental 
Scutellerine Lanlao octlUUus (Tbunb.), and examples of Di r- 
t an tide a vedda from Ceylon, in which the rostrum was very 
long, extending as far as to the apex of the abdomen —Papers 
were communicated by Mr W L Distant on 41 Undesonbed 
genera and species belonging to tbe Rhynchotal family Punk 1 
tomidat ," and by Mr G J Arrow 41 On Fleurosbct Lamelll 
corns from Granada and St Vincent (West Indies).” Mr 
C J Gahan read a paper on 11 Stridulatfog organs in Coloop- 
ten, n In which be remarked that one of the best accounts of 
them was to be farad in 14 The Descent of Man,” but sinoe 
that work was written several additional Instances of their 
occurrence had been made known, showing that thaw organs 
were less uniform In structure and even mote wondertatiy 
diversified In position than Darwin considered them to be5 
while their discovery in tbe larvm of oertain forms wcnld lead 
to some modification of tbe view that they have originated in 
connection with sex and primarily servo the purpose of attract¬ 
ing the sexes to one another 
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Mathematical Sociity, March 8.—Prof, Elliott, F.R.S , 
VWPrtridaat, in the chair —The chairman Announced that in 
accordance with a resolution pa seed at the Council meeting, the 
meeting* of the Society would in future be held at 5 to p m 
Instead of at 8 p.m as heretofore The days of meeting will 
remain unaltered —Prof Elliott then dwek upon the losses to 
mathematics which had resulted from the recent decease of Prof 

E. Beltrami (Hon. Foreign Member), and of Mr J J Walker, 

F. R.S The latter gentleman was almost an original member 
of the Socioty t had screed on the Council some twenty yean, had 
been a most regular attendant at its meetings, and had con 
tributed about twenty papen to its Prottidings He had 
served as Vice President four years, and President two yean 
Votes of condolence were unanimously passed in silence, end 
the senior secretary was directed to communicate to the 
relatives of the deceased the sympathy of the Society —Prof 
Lamb, F R S., read a paper, u Problems relating to the impact 
of waves on a spherical obstacle In an elastic medium "—Mr 
W F Sheppard (Prof Lamb, Vice President, in the chair), 
spoke on the use of auxiliary curves In statistics with tables for 
the curve of error.—Major Macmahou, FR.S , Prof Lamb 
and Mr R. Hargreaves, discussed points which arose out of the 
eoigmunication —A supplementary note on the theory of auto- 
morphic functions, by Prof A C Dixon, was taken as read 

Cambridge. 


Philosophical Society, March 5 —Mr. J Larmor, Presi 
dent, In the chair —Considerations regarding the Zeemann 
effect, by J Larmor —On the amplest algebraic minimal 
curves ana the derived real minimal surfaces, by H W 
Richmond. The discovery of real algebraic minimal surfaces 
of the lowest degrees forms a part of the first of the two 
classical memoirs on the subject of minimal surfaces contri¬ 
buted by Soph us Lie to Math Anmaicn xlv and xv When 
Lie's work is examined in the light of the fuller know¬ 
ledge we now possess concerning space curves of orders three 
or four, it appears that it is posable m most cases to write down 
the equations of the curves and surfaces found by him in a 
fairly simple form j but that one of the surfaces that he quotes 
is non existent —On Diophantlne inequalities, by G B. 
Mathews. This is a continuation of a recent paper of Major 
Macmahon's {Comb Trans vol xvm) — Experiments on 
impact, by J H Vincent When inflated india-rubber balls 
are allowed to fall on a stone floor the coefficient of restitution, 
e, is found to be a hnear function of the velocity just before 
Impact This law holds also for a steel ball impinging on a 
block of indm rubber , but it does not hold for a steel ball im 
pinging on the plane surfaces of blocks of paraffin wax, lead, 
brass and cast-iron. In these cues the curve obtained by 
plotting t against v the velocity of approach 11 convex towards 
the origin of co-ordinates and all the four curves are very 
similar, the value of 4 rises rapidly as v decreases. The per 
manent deformation produced by the impact was studied in 
these case* and was found to obey remarkably simple laws.— 
On the distance batween the striae and on other phenomena 
connected With the discharge of electricity, by R S Willows — 
The teaching of mechanics by experiment, by Prof Ewing 
Prof Ewing pointed out how by a course of suitable expen 
menu students could not only be rendered familiar with the 

f ;eneral principles of mechanics but could at the same time 
earn how to apply these principles to practical questions, and 
how to detect and allow for the causes which produce aberra 
tioos from what may be called the theoretical result He 
exhibited in Must radon of his rerairks a number of self 
Contained pieces of apparatus for experiments in statics, 
dynamics and elasticity 


Manchester 

Literary and Philosophical Society, March 6.—Prof 
Horace Lamb, F.R.S, President, In the chair —Dr F. H 
Bowman brought to the notice of the members the results of a 
series of experiments recently made in regard to the preservation 
of milk or cream by aeration. He explained that sterilised air 
b aspirated through the milk or qream In soluble vessels, and, 
after aeration for snoot twenty minutes in the sterilised air at 
ordinary temperature, It is found that the milk or cream so 
ttnsted will keep sweet for from eight to ten days, though ab¬ 
solutely unchanged in composition in any way s* m* same milk 
or cream unaatated will become sour in two or three days, 
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This discovery renders it possible for milk or cream to be kept 
or distributed in a perfectly pure and natural condition without 
the use of any preservatives or antiseptics.—On the production 
of nitric add from air by means of the electric flame, by A. 
McDougall and F Howlm The experiments were caniea out 
with the view of obtaining the best conditions under which the 
oxidation of the nitrogen took place. The effect of varying the 
current in the flame was folly entered into, and the results 
clearly showed that for a maximum oxidation to take place the 
temperature of the flame must be as low as is consistent with 
steady working The mode of obtaining the electric flame* In 
parallel was described, and particulars were given relating to 
the drop in volts observed at the electrodes when the discharge 
is running Various pieces of the apparatus used in the experi¬ 
ments were exhibited, photographs of the larger parts being 
thrown upon the lantern screen 

Edinburgh 

Mathematical Society, March 9.—Mr R F Muirhead, 
President, in the chair —The following papers were read 1— 
A note on change of co-ordinate axes, by Prof Steggall —The 
conditions for multiple roots of the equation in A (a—A, 
b- A, )=0, by Chas. Tweedle—The analytical 

representation of a potential function by means of cylindrical 
and sphcncal harmonics, with applications to Green's problem, 
by John DougalL 

Dublin 

Royal Irish Academy, February 26.—Mr John Ribton 
Garttm, F S A , Vice President, in the chair —Prof D J 
Cunningham, FR.S, read, for Prof W H Thompson, a paper 
by the Utter on degenerations resulting from cortical lesions of 
the temporal lobe 

Paris. 

Academy of Sciences, March 12 —M Maurice Levy in 
the chair —Notice on the works of M Engine Beltrami —On 
the sexual apparatus and double fertilisation in tulips, by M L. 
Guignard The author has extended his researches on the 
double fertilisation in the genus Ltlwm Similar phenomena 
were observed to take place in Lthum candtdnm to those 
previously studied in L Martagon and L fiyrematatm, although 
the work was more difficult in the case of the cultivated species 
In Rndymion^ however, there are differences in the female 
sexual apparatus, since the two polar nuclei, the union of which 
produces the secondary nucleus of the embryonic sac, approach 
and touch each other long before the penetration of the oollcn 
tube into the ovule But although flattened at the surface of 
contact, they do not fuse, their contours remaining <yuite dts 
lmet—On survey work earned out by Russian engineers by 
the photographic method, by M Laussedat An account of 
the survey operations for the Transcaucasian railway The 
photographic method is very expeditious, and costs only 
about one-third of the usual survey —On a new reaction 
between certain aromatic aldehydes and the sodium de 
rivauve of bomeol, by M A Haller The sodium 
derivatives of three bomeols, ordinary dextrorotatory and lsevo- 
rotatorv borneol and loevorotatory uoborneol treated with 
bcnsaluehyde in petroleum solution all gave the same henzyli 
dene camphor Derivative* are also described in which 
methylsalicylic aldehyde and the corresponding para-compound 
are substituted for the benzaldehyde —On an application of 
the method of successive approximations, by M A Davidoglou 
—On the integration of linear equations when the discriminant 
is not xero, by M J Le Roux —On the extension of the 
properties of a reduced function to the fractions of interpolation 
of Cauchy, by M H Padl —The determination of standard 
points in the spectrum, by M Maurice llamy The author 
combats the view put forward recently by MM Perot and Fabry, 
that the ray A50S of cadmium may vary slightly in wave length 
with the form of vacuum tube employed The cadmium tube with¬ 
out electrodes has shown no sign of vs nation in the constitution of 
the ray* emitted by it even after working for fifty hours —Theory 
of propulsive helices, by M Rateau —On gas motors, by M L 
Marchis. An analysis and criticism of the usual treatment of 
the cycle in gas engines. The usual assumptions lead to the 
absurd conclusion that the explosion produces no increase of the 
presmre —On the experimental study of the Herts exciter, by 
M R. Swyngedauw According to the theory of Polncarl and, 
Bjerknes, the Herts exciter emits a deadened vibration, for 
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'which the intervals between consecutive zeros of intensity 
are equal, the authors 1 views lead to the contrary result, that 
the intervals between two consecutive seros should be unequal 
The experiments here described show that the minima are not 
•equidistant, and hence confirm the latter theory —On the 
•capacity of symmetrical conductors submitted to polyphase 
tensions, by M Ch Eug Guye —On the minimum volume of 
fluids, by M Daniel Berthelot A discussion of the limiting 
value of the co volume.—Action of hydrogen peroxide upon 
baryta, by M de Fore rand A thermo-chemical study of the 

formation of barium peroxide in aqueous solution. The precipi 
tate formed by mixing dilute solutions of baryta and hydrogen 
peroxide is regarded as 6a.[0(0H)] 1 , which on further treat 
vnent with baryta gives BafO O^Bo.—Reply to the remarks 
of M D Tommasi on the electrolysis of distilled water, by M 
Th Tommamna A question of priority —On the electrolysis 
of potassium chloride, by H Andrl 13rochet As the amount 
of free alkali present in the solution increases, the formation of 
'hypochlorite diminishes.—Solubility of benzophenone, by M E 
Derricn Determination of the solubility of benzophenone in 
'twenty four solvents. The measurements were not carried out 
at any fixed temperature (9® 6 to 17° 6 C ), and only one figure 
rfs given for each solvent — Dichlordimethylamido benzoylbencotc 
acid, by M femile Sevenn —The acetals of the phenols, by 
M R Fosse The method employed is to heat the sodium 
derivative of the phenol, or a mixture of the phenol, withpotash, 
with ethylidene dichlonde in sealed tubes at 120° C Tne pre 
Duration and properties of the acetals CHj CH(0 C e H l ) t and 
CH^CH are described —Remarks on the transforms 

tlon of organic material taking place during germination, by 
M G Anart* A senes of proximate analyses of the Spanish 
haricot during different stages of germination —The stores of 
carbohydrates In the seeds of lucerne, by MM Em Bourquelot 
1 and H Hlnssey —Localisation of myroain and gum in the 
Jlfbrwgn, by M F Jadln — On the origin and connections 
of the Arthropods with the class of Onychophores, by 
M L. L. Bouvier —Anatomical study of the male genera 
tive organs of the Coleoptera with compound testicles, by 
M L. Bordas.—On some new bacteria in coal, by M E 
Renault In addition to the bacilli and micrococci already de 
scribed, a new species has been found, named B colletus, and 
another, badly preserved, resembling the Strcpiothrix chrome 
genes of Gaspenni —On the regional types of metalliferous 
layers, by M L. de Launay —Synthesis of the vowels, by M 
Marage Two causes have been indicated by M Marey as 
beinf^ concerned with the formation of vowels, the vibration of 
the air, and the transport of air in the supra laryngeal cavities. 
According to the experiments of the author only the first of 
these Is indispensable —A new method of stereometry, allowing 
the stereoscopic determination of the three rectangular co 
ordinates of any point whatever of a radiographic object, by 
MM T Marie and II Ribaut —Anodic influence on nervous 
oonductibihty in man, by M S Leduc. —Contribution to the 
study of the relations between the chemical constitution and the 
physiological action hi the alkyl derivatives of the alka loidi, by 
M W Rosen stem 


writing tha Mortality, Sickness, and Secnalon Eiparlanca of Frlaedly 
Societies, with Examples drawn from the Experts^ of the Ma nchester 
Unity or Oddfellows Alfred W Watson. 
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CELESTIAL PHOTOMETRY 
DU Pkotomttne der Gistimt Von Prof Dr G Muller, 
Obtervator am Kttniglichen astrophysikahschen Ob- 
aervatonum su Potsdam. Pp, x + 556 Mit 81 
Figuren im Text (Leipzig W Engeltnann, 1897 ) 

N addition to the issue from time to time of the 
results of original research, the staff of the Potsdam 
Observatory displays its activity and manifests its use¬ 
fulness by the publication of text books, remarkable alike 
for their thoroughness and for the mastery of the subjects 
of which they treat We recently called attention to 
P(pf Schemer’s work on celestial photography, and we 
have now to notice a book published about the same time, 
by his colleague, Dr Mtiller, on photometry, a subject 
which he has made peculiarly his own, especially in re¬ 
searches permitting the application of the Zollner form 
of photometer But if in practice he has limited himself 
to the use of this particular apparatus, his familiarity 
with the history and literature of the subject, his know¬ 
ledge of the use and construction of other forms, and his 
intimate acquaintance with alt that has been accomplished 
in this comparatively recent branch of astrophysics, mark 
him out as the proper authority for the production of a 
book on photometry, and constitute him a safe guide and 
able instructor w an inquiry that is not without its 
difficulties 

Dr Muller divides his book into three main sections , 
the first treats of the elementary principles on which 
photometry is based, the second deals with photometric 
apparatus and methods, while the third is devoted to the 
detailed consideration of the results of photometry ap¬ 
plied to celestial objects In the first section, various 
elementary problems are discussed, which have been 
treated by numerous authors, from Lambert downwards. 
Over these one can rapidly pass, since they occupy, to 
some extent, a ground common to all photometric 
inquiries, and have extensive application outside astro¬ 
nomical research The so called Purkinge phenomenon 
and Fechner’s psychophysical law are discussed at 
sufficient lengthfAnd may be found attractive since recent 
controversy has invested these subjects with considerable 
interest Of more direct bearing on celestial photometry 
are the albedo of the planets, the distribution of light 
o\ er planetary discs, the effects of phase, &c The latest 
views of physicists, naturally of German physicists, on 
these questions are set out in great detail, and various 
problems which have been discussed in periodical 
literature are here collected into a convenient and 
accurate summary In the third and concluding chapter 
of the first section we have presented to us a full dis¬ 
cussion of the important, but rather thorny, inquiry into 
the smount of light lost in passing through our atmo¬ 
sphere. The theoretical treatment that this problem has 
received at the hands of Lambert, Bouguer, Laplace and 
Maurer (the last better known in this country m con¬ 
nection with the names of Dale and Gladstone) is 
copiously examined, and not only 11 justice dohe to the 
eminent mathematicians by whom the inquiry has been 
elaborated, but we have also a comparison between the 
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results of theory and the amount actually deduced from 
observation by empirical methods, or, at least, by methods 
m which no theoretical assumptions are made On the 
side of practical observation, Dr M tiller has himself 
worked with vigour and marked success. His table of 
values, which express the average amount of light ex¬ 
tinguished by the atmosphere, as determined for the 
Potsdam Observatory, probably holds the most authori¬ 
tative position of all the inquiries that have been instituted 
In saying this, we do not leave out of sight, as Dr Miiller 
has apparently done m his table on p 138, the work of 
Profs. Pickering and Bailey in this department of photo¬ 
metric inquiry It is difficult to understand the reason 
for this omission Prof Pickenng’s method of observing 
the brilliancy of a circumpolar star at its upper and lower 
culmination seems to be free from objection, and has the 
certain advantage of confining the observations to the 
plane of the meridian, the plane in which all the ob 
scrvations are made The amount of his material was so 
large that some roughness and inaccuracy in his ob¬ 
servations would disappear in the results, and his simple 
formula of -02s mag sect Z, applied to the observed 
magnitude, appears to us quite as deserving of mention as 
some of the results here collected Some exception 
might be taken to Dr Muller’s own value given in the 
table (p 138) He has himself made two determinations 
of the value of the coefficient of transmission of light 
through the atmosphere, one conducted in the presumably 
clearer and drier air of the Santis summit, the other at 
Potsdam, where the results are affected by the dust and 
vapour due to the proximity to a busy town, but which 
probably fairly represent the meteorological conditions 
that prevail in the neighbourhood of most observatories 
To the results of the Santis investigation no exception 
can be taken , but, notwithstanding the general favour 
in which the Potsdam table is held and accepted, it has 
the disadvantage of containing implicitly two values of 
the transmission coefficient This curious result is due 
to a change in the manner of observation when dealing 
with objects at small altitudes Practically no difficulty 
will arise in the use of Dr Mtiller’s table of observed 
extinction, but we decline to follow the author in his 
assertion that this peculiarity is an advantage In the 
first part of the table, the amount of light extinguished 
indicates that 81 per cent of the incident light falling on 
the atmosphere is effective , while the latter part would 
show that 85 per cent emerges. Both of these values 
cannot be correct, but the coefficient o 835, suggested 
by Dr Muller, represents not only the mean of his own 
observations, but accords very satisfactorily with the 
average of all the determinations that have been made 
From the theoretical side, it is safe to say that the theory 
of Laplace represents the actual observations within the 
accuracy at present attainable 
This agreement between theory and observation leaves 
untouched Prof Langley’s contention concerning the 
total loss of radiant energy in a ray of light passing 
vertically through the atmosphere. While there is no 
question as to the legitimacy of the objection that Prof 
Langley has raised, Dr Muller is not inclined to accept 
the high percentage of loss demanded by the American 
physicist Dr Seehger is quoted as an authority of 
equal weight, to show that the probable loss of light is 
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only about one-third that suggested by Prof Langley 
With the view of obtainmg a more correct determination. 
Prof Milller has proposed, in connection with Dr Kempf, 
to observe the brilliancy of a star simultaneously, as seen 
at sea level and on the top of a neighbouring mountain, 
thus getting different lengths of atmospheric path , but the 
few observations that have hitherto been made with this 
object do not point to any trustworthy conclusion. 

In the section devoted to the description of photometric 
apparatus, one looks for completeness rather than 
originality, and though Dr MUller may have omitted 
some of the forms that have been recommended, yet so 
many examples have been illustrated and described, one 
would willingly hope that he has exhausted the entire 
catalogue. Practically there are only two principles 
which underlie every form of photometric measurement— 
extinction, and equalisation of light—but ingenuity has 
applied these two principles in e\cry variety of method 
This variety suggests great dissatisfaction with existing 
apparatus, and insinuates that a simple, convenient photo¬ 
meter, that would inspire confidence and ensure accuracy, 
has yet to be invented. After all, the eye is the real 
photometer , and it may be that here the inherent diffi 
culty, physiological rather than mechanical, exists, though 
attempts to displace the eye, and to substitute the photo¬ 
graphic film, have not as yet led to more satisfactory 
results. We cannot follow Dr Muller through the 
various arrangements of diaphragms and the employment 
of absorbing media, by which the problem has been 
sought to be solved on the principle of extinction 
Neither can we mention the many advocates of the 
method of equalisation, who have pressed into the service 
of photometry rotating discs, reflecting spheres, and other 
ingenious devices, while the applications of polarised 
light in various forms are legion The special depart¬ 
ment of spectral photometry receives new additions to its 
apparatus every month , but if any one imagines that he 
has a new scheme to add to the many already proposed, 
we advise him to study the critical remarks of our author 
before venturing on a ground which is already strewn 
with failures, or, at least, doubtful successes 

The third and concluding section is not the least in¬ 
teresting Here it is the author’s purpose to show what 
has been accomplished by the application of photo 
metrical methods to the planets and satellites, to the 
comets and stars We not only get an historical ac¬ 
count of what has been effected, and are thus reminded 
of the energy that astronomers of this century mainly 
have devoted to this subject, but are able to appreciate 
the degree of success that has attended their efforts, and 
set in what direction future enterprise is possible. From 
an observer of Dr Muller’s experience we get many 
critical remarks of great value, and are able to see the 
exact position in which celestial photometry stands. 
Perhaps, in the single direction of the application of 
photography, something more might have been added , 
but it must be remembered that the author’s colleague, 
Dr sfchemer, has already fairly occupied this ground, 
and some large catalogues, like the “ Southern Durch 
musterung u of Dr Kapteyn, had not appeared at the time 
of publication. In this section, where so much is im¬ 
portant, it is difficult to select any one topic for comment , 
but special mention should be made of the references to 
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the observation of variable stars, and the relations existing 
between eye-estimations of star magnitude and photo¬ 
metric measurement With this last subject is necessarily 
connected the difficult question of standards and units of 
measurement Over such subjects, to which may be 
added the desirability of attaining uniformity of scale, 
some little controversy has hitherto ruled, and perhaps 
is not yet definitely settled, owing to the diversity in the 
instruments employed, and the systematic errors intro¬ 
duced, it may be, by abnormal vision. On the whole, Dr a 
Miiller preserves a judicial dignity and impartiality, but 
some of the strictures concerning the Southern Catalogues 
produced under Harvard methods and auspices are, we 
think, undeserved. The lower altitude of the Pole at 
Arequipa did undoubtedly give nse to great difficulties, 
but any want of continuity, supposing it to exist, between 
the Northern and Southern Catalogues can hardly be 
ascribed to the method of observation Dr Muller's own 
method of establishing numerous points of reference, 
scattered over the sky, to serve as standard comparison 
stars, has much to recommend it, but it is a plan that 
involves long preparation before the work of real cata« 
logutng can begin How far the increased accuracy of 
the work repays for this preliminary labour, and to what 
extent other astronomers will avail themselves of these 
scattered standards, rather than to trust to a Single star, 
are points that can hardly be decided yet, but every 
attempt that aims at additional accuracy must be 
welcomed, and on the side of accuracy we believe that 
the PoUdAm photometric measures stand'unrivalled 


AN ILLUSTRATED HISTORY OF 
MATHEMATICS 

Histotre des Mothimottques Par J Boyer Pp xn -h 
26a (Paris G Carr£ et C Naud, 190a) 

O write within the compass of less than 240 octavo 
pages an intelligible outline of the history of 
mathematics from the earliest times to the present day is 
a task so difficult that its accomplishment might reason¬ 
ably be thought impossible Yet by adopting a consistent, 
if modest, programme, and frankly accepting its necessary 
limitations, M Boyer has achieved a considerable 
measure of success , possibly as much as the scope of 
his essay could allow A reader whose mathematical 
knowledge is only moderate, or even elementary, will 
obtain from this book some idea, trustworthy so for as it 
goes, of the contributions made to the science of mathe¬ 
matics by the ancient Babylonians, Egyptians, Indiana 
and Greeks , he will be able to follow the feeble coarse 
of geometry and analysis through the Middle Ages, and 
appreciate to some extent the glorious renascence of the 
sixteenth and seventeenth centuries „ and he will acquire 
some conception of the work of the giants, from Newton 
to Laplace, who established the primary landmarks of 
modem mathematics. 

Perhaps the most satisfactory chapters in the book are 
xiv.—xvi l, which cover the period from Descartes to 
Laplace. It deserves to be specially remarked that M* 
Boyer discusses the invention of the infinitesimal calculus 
in an impartial and charitable sjpnt, and that he does 
substantial Justice to the merits of Cauchy and Monge* 
who are not always appreciated os they deserve, even by 
then* own countrymen. 
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At might be expected, the chapter on contemporary 
mathematics and mathematicians is meagre, and lacking 
in proportion , but it has the merit of emphasising some, 
at least, of the most important lines of inquiry, and it is 
not disfigured by any of those erroneous statements which 
so often appear in summaries of this kmcL 

One feature of the book, which will make it attractive to 
all classes of readers, consists in the illustrations They 
comprise four facsimiles of manuscripts, one of the title- 
page of the 11 Acta Eroditorum,” two plates showing the 
form of mathematical instruments in the seventeenth 
c eri to ry, and nineteen portraits. The portraits are fairly 
representative, and are derived from authentic originals , 
one would gladly have dispensed with Mme. du Chatelet 
and Saunderson in exchange for Gauss and Abel, who 
are unaccountably omitted 

The appearance of so many popular histories of mat he¬ 
matics lately suggests a few remarks upon the purpose 
which they are, or should be, designed to fulfil Their 
proper object is that of supplying stimulus , and there is 
no doubt that the interest of a mathematical student is 
greatly encouraged by historical notes on the subject of 
his reading To the teacher, the history of mathematics 
is a subject not merely of interest, but of vital import¬ 
ance, because the psychological history of a race tends 
to repeat itself, in little, in the mind of the individual, 
hence the proper order of teaching a subject is not 
nedess&nly the most logical one, and indeed the best 
compromise between logical sequence and what we may 
call “ historical sequence " is precisely the golden mean 
at which the teacher must do his best to aim A popular 
history does good if it awakens the teacher to some idea 
of this the great risk is that he may imagine that the 
popular history contains all the information that he re¬ 
quires. This is so far from being the case that he may 
be actually in a worse position after reading his “ History " 
Chan before. Points of the highest importance are neces¬ 
sarily ignored in a popular treatise, either from want of 
space, or because the author is afraid of frightening his 
readers with technicalities For instance, it is compara¬ 
tively easy to ascertain the net results of Greek geometry, 
expressed m modern terminology, but without some 
acquaintance with the actual works of Eudid, Archi- 
medetT and ^Apollonius, as they wrote them, it is simply 
impossible to have any correct ideas of the aims and 
methods of t>reek mathematicians. If our teachers of 
mathematics were really familiar even with the 41 Ele¬ 
ments D of Euclid, instead of with a garbled version of a 
part of it, they would be far better able to discuss 
intelligently the question of “Eudid and his Modern 
Rivals. 1 * 

Again, the real interest of the ante-Descartes period in 
Europe consists in the gradual improvement of algebraic 
flotation, and of methods of arithmetical computation 
‘TWs question of notation is of the greatest interest from 
dfoery point of view What wo have now ts simply the 
survival of the fittest, and may have to submit to modifi 
jtiatfkms more drastic than any of us at present imagine , 
'still it is far a he a d of its predecessors, and our admiration 
Of Archimedes and Fermat is greatly enhanced when we 
■toaBse the wretchedly inadequate notation which they 
to employ. To have maced, even in a general way, 
advance qf notation and method, is far more in- 
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■tmotive and important than to know, for instance, that 
logarithms were invented by Napier of Merchiston, or 
that Newton discovered the Binomial Theorem, yet 
very little help in this direction is afforded by the popular 
history 

A really good history of mathematics in the nineteenth 
century has yet to be written , it would probably require 
the combined labour of an organised body of experts, 
such as those engaged on that invaluable work, tho 
11 Encyclopedic der mathematischo Wisaenschaften,” 
Until such a scientific history has been composed, it is 
idle to expect anything worth reading in a popular 
treatise. It may even be questioned whether a popular 
wnter, however competent, could profitably deal with the 
subject at all, unless our methods of school teaching are 
greatly modified. For the history of modem mathe¬ 
matics is not mainly that of individual discoveries, how¬ 
ever brilliant, but that of the systematic investigation of 
mathematical notions, such as “ number,” 11 continuity,” 
“function," “limit, 1 * and the like If these technical 
terms are ignored, even a popular sketch of the subject 
becomes impossible , yet how many of these terms are 
even approximately understood by any but mathematical 
specialists ? And what is the use of trying to explain 
the theory of doubly periodic functions to readers who 
are unaware that, m learning trigonometry, they were 
studying singly periodic functions without knowing it ? 

G B M 


SCIENTIFIC LENS MAKING 
Thtorti und Gac/uchte dee photorrapkischen Objective 
Von Monts von Rohr Pp xx + 435 (Berlin 
Springer, 1899 ) 

R. VON ROHR’S book contains much to attract 
students interested in the theory and development 
of photographic lenses The author is one of the 
scientific workers attached to Zeiss* manufactory in Jena, 
and has a practical acquaintance with bis subject 
The book is most instructive to an English reader, 
specially for the reason that while the debt due to the great 
English opticians of the present day, as well as to those 
of the past, is freely owned, and the author’s appreciation 
of the value of their work is warm and cordial, yet the 
contrast between the methods of the English school and 
those of the pupils of AbM and Schott is sharply drawn, 
and it is clear that m the opinion of the author the future 
is with the latter Schott and Abbd began in i88>£ “to 
study carefully, as far as possible, all chemical elements, 
which in any form can become constituents of amorphous 
compounds produced by fusion, with regard to their 
influence on the refraction and dispersion of the com¬ 
pounds n On this secure basis is raised the great Jena 
glass factory, to whose work the scientific world is already 
to deeply indebted. 

We doubt if any English manufacturer would have 
attempted thu$ to improve his products, the new 
methods, the methods which Englishmen must adopt 
if England is to retain her place among the manufacturing 
peoples of the world, have not yet found a home among 
us, and unless a change is made, England must cede the 
place of honour, not merely in lens-making, but in every 
branch of manufacture. 
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But to return to Dr von Rohr's book. It is divided 
into two parts, theoretical and historical respectively , 
the fitst, occupying about 80 pages of the whole 400 in 
the book, is clear and interesting so far as it goes, but it 
is hardly satisfying The author has abstained, no doubt 
wisely from some points of view, from attempting to give 
the mathematical proof of most of his propositions , the 
result is that the reader is often brought to a standstill 
with the question—But how does this follow? Without 
a much greater acquaintance with optics than can be 
gained from the book, he would find much of it difficult 
to read with profit It is all very well to be told, to take 
at random a very simple example, that the correction for 
chromatic aberration for two colours depends, for a 
“thin’* lens, only on the focal lengths and refractive 
indices of the two lenses concerned, and not on the 
curvature of their faces—so long as the focal length is 
not altered by change of curvature—but an intelligent 
reader would like a proof of this 
The author starts from Gauss’ theory of lenses, which 
is only applicable to small pencils centncally incident 
and inclined at a small angle to the axis , he extends 
this practically by the assumption that lenses can be 
constructed for which Gauss' theory, freed from the 
restriction of nearly direct incidence, would hold strictly , 
and then he examines the points in which actual lenses 
differ from this ideal system 
Each error is discussed in turn, the method of correct¬ 
ing it is described, and the possibility of combining the 
corrections for various errors is considered Admitting 
the difficulty of inserting the mathematical proofs, and 
the probability that if they had been inserted the book 
would have been useless to many for whom it was 
intended, it may be said that all this part is well done 
The result of the discussion is summed up on page 56, 
in the section on Seidel’s five spherical errors, and the 
impossibility of completely removing them from a photo¬ 
graphic object-glass A complete freedom from spherical 
aberration cannot be combined with absence of distortion 
for all positions of his object 
A further section of this part deals with chromatic 
aberration , the relations between the conditions for 
freedom from both spherical and chromatic aberration 
in a thick lens are specially well treated 
The second, and by far the larger, part of the book is 
an historical account of the development of a photo¬ 
graphic objective, and this is written with great insight 
and judgment 

It may be felt by some that a too marked prominence 
is given, in the account of recent years, to the work of 
the Jena school, such prominence is only natural con¬ 
sidering the circumstances of the author, and it is certainly 
true that he shows a high appreciation of the work of 
the distinguished English opticians, to whom so much of 
the advance in photographic lenses is due. 

The work is very complete, it begins with the first 
camertl obscure rviade by Giambattista ddla Porta in 
1589, and carries us down to a lens patented by E von 
Hoegh in 1899. The cuts illustrating the various lenses 
are carefully drawn—as far as possible to scale—reduced 
to a common focal length of 100 mm , and the nature of 
the glass used is indicated by special shading Altogether 
the book deserves careful study 
NO 1587. VOL. 6l j 


EXPERIMENTS ON ANIMALS. 
Experiments on Animals By Stephen Paget, with an 
Introduction by Lord Lister Pp. 369, 3 illustrations. 
(London Fisher Unwin, 190a) 


T HERE are many people who wnte about experi¬ 
ments upon animals, but only very few who have 
under their constant notice the actual facts relevant H> 
the subject In this connection, not merely is a knowledge 
of fact required, but an intellectuality capable of ap¬ 
preciating the significance of fact The person most 
competent from this standpoint is one of the Inspectors 
under the Act These Inspectors are most carefully 
chosen by the Home Office on account of special qualifi¬ 
cations which they possess. It must not, however, be 
assumed that because they are the only officers paid by 
the Crown they are the only men of science who serve 
it Most zealous and somewhat thankless help is afforded 
to them by those authorities who, by virtue of their 
position and attainments, are regarded as competent to 
support the camh^late in his application for a license or 
certificate. It would not, however, be comely for a person 
holding an official appointment to write a book upon the 
subject-matter of hts office Every vivisector, a terrible 
tehn by which to designate any one who merely pncks a 
guinea-pig, knows foil well that no one, with the above 
exceptions, 11 more entitled to wnte upon the subject of 
animal experiments than Mr Stephen Paget, who for 
twelve years was the active and long-suffering secretary 
of the Society for the Advancement of, Medicine by 
Research During this time most licensees under the 
Act were brought into contact with the author of the 
book before us. 

The volume does not simply concern itself with the 
working of the Act, but must be regarded as a weighty 
contnbution to the polemical literature of the subject 
It shows not only that the Act is vigorously worked by 
the authorities, but also enters largely into the question 
of the justification of animal expenment 
The part of the book devoted to this subject will be of 
the greatest interest to the general reader, and it is 
sincerely to be hoped that he will take advantage of it, 
for, while the diatribes of those who oppose all animal 
expenment are thrust almost weekly into the hands of 
the public, the altera pars says but little. Mr Paget 
classifies the experiments that have up to the presort 
been performed upon animals according to the in 
dividual field of medical science enriched by their 
results. The most casual reader must gather from his 
pages how in almost every domain, medicine, using this 
term collectively, has learnt from animal expenment, 
and how the treatment of disease has by its means ad¬ 
vanced from medieeval empiricism to its present con¬ 
dition To twit workers in the medical sciences with 
the fact that certain discoveries in physiology, estab¬ 
lished by means of vivisection, have not so far led to the 
curability of apparently cognate diseases, shows a want 
of that intellectuality which is capable of appreciating 
the significance of scientific fact We might as weB 
deny the value of the discovery of Africa because some 
parts of it are uninhabitable. As hygienic science ad¬ 
vances, and oar knowledge concerning both the methods 
of extinction of pathogenic micro-organisms* and the 
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neutralisation of their injurious products increases, no 
doubt some of the now malarial swamps will be con¬ 
verted into thriving colonies, and so is it with physi¬ 
ology, when by further experiment our knowledge of the 
modus operand* of the change from the physiological 
to the pathological is more complete, many facts now 
apparently barren will bear fruit a hundred-fold 
Those who apparently with such unctuous satisfaction 
point to the inability of even modem therapeutics to 
cope successfully with certain deadly diseases, are 
surely supplying an argument for more experimentation, 
and not for less. If medicine has not derived the full 
benefit possible from physiological discovery, it will do 
so later on But what is regarded by the anti-vmsectors 
as a benefit ? One of them asks quite recently, and 
apparently quite seriously, what benefit has accrued to 
medicine from a knowledge of cerebral localisation 
Mr Paget deals with many points in detail which 
have formed the text of many of the more or leas 
scurrilous essays of both varieties of antivivisectiomsts , 
he succeeds in showing that their case is only skm deep, 
and that when care and some erudition are applied to 
the elucidation of the individual instance, the facts 
appear in quite another light 
The last part of Mr Paget's work is devoted to the 
Prevention of Cruelty to Animals Act itself He argues, 
with tome rekson, that however efficacious the Act might 
have been in 1876, since then a new science, bacteriology, 
hhs practically arisen This science for the elucidation of 
1 in problems requires a special kind of technique, simple 
enough, but for which the Act is ill adapted At the 
conclusion of this chapter some interesting accounts are 
given of questions in the House of Commons concerning 
the working of the Act, and some interesting letters 
reproduced, emanating from antivmsectors, and threaten 
mg her Majesty's ministers with political destruction if 
they failed to use their influence against experiments on 
animals The President of the Board of Agriculture 
seems especially to have incurred their wrath 


OUR BOOK SHELF 

Cyclopedia of Classified Dales By Charles E Little. 

Pp vu + 1454 (New York and London Funk and 

Wagnalls Co., 190a) 

It may be doubted whether this bulky volume is of 
sufficient value to justify the immense amount of labour 
that must have been spent in its compilation There are 
no leu than 95,000 entries of important (and unimportant) 
historical events, clauifled geographically, chronologically, 
and according to their nature, so that the where, when ana 
what of any event can be discovered. The volume is in¬ 
tended to be a universal history, a biographical dictionary, 
a geographical gazetteer and many other books com¬ 
bined , in short, an omniscient and international Domesday 
Book. The only parts with which we have any concern are 
the divisions of science and nature included among several 
other groups of events recorded for each of the seventy- 
nine geographical divisions, which are arranged in alpha¬ 
betical order Many of the entries appear vague and trivial, 
and some are misleading, if not actually incorrect As 
instances of information which comes under one or other 
of these criticisms, the following may be cited —1089, a 
widespread earthquake is felt 1 1737, Dr James Bradley 
discovers the variation {sic) of the earth’s axis, 1783. 
Walker produces ice in summer by means of chemical 
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mixtures ; 1783, Herschel proves the binding {sic) rotary 
mdtjon of the stars, 1787, quicksilver is frozen without 
the aid of snow or ice , 1827, the spectrum analysis is 
worked out by Herschel, 1848, William Lasseil dis¬ 
covers the eight {stc) satellites of Saturn , i 8J2, Sir 
William Thompson {stc) discovers the dissipation of 
energy , 1861, Mr Thompson, of Weymouth, photo¬ 
graphs the bottom of the sea, 1867, nitrous oxide gas 
(laughing gas) 11 introduced , 1881, telephotography is 
invented by Shelford Bid well, 1890, the bones of a 
hippopotamus are found imbedded in clay , and there 
are many others 

But tne sms of commission are as nothing in com¬ 
parison with those of omission The only events recorded 
under science and nature in 1894 are the meeting of the 
British Association, and the departure of the Jacltson- 
Harm3worth polar expedition , in 1893, an earthquake 
and a flood , in 1892, two earthquakes , and in 1891, the 
meeting of the international congress of hygiene and 
demography 

Judging from these facts, no senous attempt has been 
mode to trace the progress of science in any of its 
branches in latter years. From our point of view, there¬ 
fore, the book is of little value In a charitable spirit we 
trust its merits in other sections help to make up its 
deficiencies in those referring to scientific matters. 

Justus von Liebig und Chrtslian Friedrich Sckonbein 
Bnefwechsel , 1853-1868 By Georg W A Kahtbaum 

und Eduard Thon Pp xxi + 278 (Leipzig Johann 
Ambrosius Barth, 1900) 

THE correspondence of Faraday and Schttnbein, which 
was noticed in a former issue (Feb 8), finds a com¬ 
panion volume in the work before us, which comprises 
133 letters covering a period of fifteen years Of them 
letters, eighty four are from the pen of Schdnbem The 
same care as regards editing and annotation which was 
observable in the previous volume is a conspicuous 
feature of the present work. 

The subjects d$alt with by Schflnbein are chiefly those 
which are referred to in his letters to Faraday, more 
especially ozone and the work arising from his investiga 
tions of that substance Some of the letters are more or 
less personal and political, and will be found very inter¬ 
esting reading Liebig’s letters also are replete with 
topics of interest in the history of chemistry, and will 
repay detailed consideration 
Among the subjects dealt with are fermentation, food 
preservation, meat extract, and agricultural chemistry 
It must be remembered that the views concerning fer¬ 
mentation, and the bearing of chemistry upon agriculture, 
were at that pcnod in the polemical stage, and this 
imbues Liebig's statements with special interest Both 
writers also from time to time soar from the common¬ 
place recital of facts and discoveries into the higher 
regions of speculation and philosophy Liebig’s views 
on the place of Bacon in philosophy and science are 
referred to by Schdnbein witn approval (p. 166) Schttn- 
bein's views on theory as a stimulus to new discovery 
(p. 216) will also commend themselves to the majority of 
readers 

It will be gathered from this brief notice that the 
volume under consideration is as valuable a contnbution 
to the history of science as its predecessor R. M 

Ctna $ Giappone By E von Hesse Wartegg Trans¬ 
lated into Italian by Captain Manfredo Campono 
Pp. 536, illustrated by 168 woodblocks, 72 plates, 
facsimiles of manuscripts, and one map (Milan 
Ulnco Hoeph, 190a) 

The opening up of China to foreign commerce has 
naturally created a demand for books dealing with the 
country and its inhabitants considered from every aspect, 
their religion, their treatment of missionaries, their laws, 
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their secret societies, their educational systems, their 
army, their monetary systems, postal arrangements, 
banks, theatres, and public institutions generally This 
book is a traveller’s account of the country, with no pre¬ 
tensions to be regarded as scientific ; indeed, in reading 
the book with a view to matters of direct scientific 
interest, we have (bund nothing more noteworthy from 
this aspect than the description of the Chinese methods 
of performing calculations and of teaching arithmetic in 
schools. In connection with Japan, attention is called to 
the serious competition on the part of the Japanese, 
which threatens to undermine European commerce m 
the East, and the translator, as president of an Associ¬ 
ation for trading with the East, corroborates this view 
Europeans have been engaged by Japanese firms to 
teach tnem European methods of manufacture, and 
Japan is now sending out goods precisely similar to those 
of European make, and with the trade marks copied on 
them, and is able to sell them at lower prices than the 
Germans It is particularly in the competition to supply 
the Chinese markets that Japan seems likely to outstrip 
Germany most effectually 

Practical Chemistry Part i Bv William French, M A, 
FIC Pp xvi + 136 (London Methuen and Co., 
1900) 

An Introduction to Qualitative Analysis By H P 
Highton, MA Pp xii+170 (London Kivingtons, 
190a) 

The many excellent elementary text books now available 
for students of chemistry ought to have a very distinct 
influence upon chemical teaching in schools. The two 
books under notice differ in several respects, but each is 
the work of a teacher who knows the capacity of a school 
curriculum for science, and the limitations as well as the 
capabilities of the human bov Mr French’s book 
follows more or less closely the chemical subjects in¬ 
cluded in the syllabus of elementary physics and chemis 
try prescribed for Evening Continuation Schools. The 
syllabus is a reasonable one, and therefore it has been 
possible to describe a course of work which will meet 
with the approval of the advocates of rational methods of 
instruction in chemistry Intelligent work in experimental 
science is now encouraged by the authorities of the 
University Local Examinations as well as the Education 
Department, and Mr French’s book provides a course 
of instruction which may be adopted with advantage, not 
only by teachers who have the requirements of examiners 
ana inspectors in view, but who desire also to cultivate 
habits of observation and reasoning in their pupils, 

Mr Highton's book contains a carefully graduated 
course of practical chemistry which will serve as an 
introduction to simple Qualitative analysis. It is not so 
distinctly a product of tne “heuristic” movement as Mr 
French’s book, and is largely devoted to systematic 
analysis. The first part contains simple qualitative ex¬ 
periments and preparations leading up to analysis , while 
the second comprises all the metals and acid radicals 
not included in Part 1 ,and met with in simple qualitative 
analysis. The third part deals with the separation and 
identification of the separate parts of a mixture of two or 
more simple salts After a pjpil has been taught to 
think, a course of practical chemistry such as this may 
be intelligently performed, but if he is introduced to 
chemistry by reagents and precipitates, tfae educational 
value of his work will be very small Mr Higbton has sue 
ceeded in making a useful course of analytical work for 
boys Preparing for examinations in practical cbemiBtry 

Essed de Chrpnalogis des Temps priktstoriques By M 
RoiseL Pp^fio. (Pans Felix Alcan, 1900) 

An essay iirtthlch evidence for three glacial epochs is 
made the bjftfis of a division of the Quaternary period 
into seven instinct ages, extending from the year 88,000 
EC. to gw A.D. 

JS> 1587, VOL. 6l] 


LETTERS TO THE EDITOR . 

[The Miter dees net held himself responsible fer Opinionsex¬ 
pressed by kit correspondents Neither ion he undertake 
te return , er te co r res pon d with the writers ef rejected 
manuscripts intended fer this or any other port of NATpafc. 
Ne notice is taken ef anonymous c om m uni cations* ] 

Atmospheric Electricity 

Faoii a paragraph in the "Notes" in Natu*b of March 1 (vol, 
lxl p 433), it will be seen that the theory advanced by Mr. 
C. T R Wilson, of the Cavendish Laboratory, Cambridge, am) 
recently supported by EUter and Geitcl, of the origin o T atmo¬ 
spheric electricity u gradually crystallising and becoming accepted, 
as might be expected when supported by such authorities. This 
theory is founded on the very heautiftil and interesting experi¬ 
ments of these investigators, which show that there are ions In 
our atmosphere, and that these Ions can form nuclei for the con¬ 
densation of water vapour ; and, further, that the negative ions 
become centres of condensation with a less degree of super¬ 
natural ion than the positive ones, and consequently during con 
densation they will be the first to be carried down fay precipi¬ 
tation, the positive Ions being left in the atmosphere 
Before meteorologists accept this explanation of atmospheric 
electricity there are some points I would like to place before 
them for their consideration. These ions do not act as centre* 
of condensation uni ess the air be highly supersaturated, whilst 
dust particles are active in saturated cur, and some of them in air 
that u not quite saturated So that before we can accept this 
theory of the electrification of the air we must be sure there is 
such a thing as dust free air in our atmosphere j because if there 
is npt there can be no such thing as the supersaturated air 
required to produce this separation of positive and negative ions. 

Mr Wilson is evidently conscious of this difficulty {Phil. 
Trans vol exem. pp. 289-308), as he adds a note to the end 
of his paper, in which he states that there is no evidence of 
super saturation in the atmosphere , but he also says there is an 
equal lack of evidence against us existence, and whilst admitting 
it cannot exist in the lower dust charged layers of the atmosphere, 
he is reluctant to give up the theory on that account, and 
supposes it may be possible that cloudy air may be purified of Its 
dust as it ascends, by the dust particles becoming weighted by 
the vapour condensed on them, when they will fall, or the air 
may rise up through them and be dust nee when it escapes. 
Now any one who has been in clouds, or knows the slow rate at 
which cloud particles descend, will be aware that this process is 
an extremely slow one, and compared with movements of the 
cloud as a whole very insignificant But suppose we give the 
cloud every chance to get free from its cloud particles let it be 
kept quite still and free from eddies, and time allowed for all 
the water particles to fall out of it Now what would be the 
condition of the air afterwards ? Practically what it was before 
the cloud was formed There would be a smaller number of 
dust particles in the air, but there would still be plenty to fprm 
a number of clouds In succession if the vapour supply was not 
exhausted When a cloud forms in ordinary Impure air, only a 
small proportion of the dust particles become active centres of 
condensation, whilst many receive no charge of vapour On the 
Rigi Kulm ( Trans Roy Soc Edln vol axxvii. Part in. 
No 28) I have counted as many as 3000 and 4000 dust part idea 
per c c in clouds, and on one occarion as many as 7700 In m 
dense cloud. Whilst In fog, whidi we may call a low leyet 
cloud, I have Observed as many as 50,000 dust particles per c.c. 
With thousands of dust particles in each cubic centimetre it ia 
evident a cloud has dust nuclei sufficient for making a number of 
clouds should the first formed cloud particles be precipitated, *a' 
these dus^ particles will move with the air, whilst the dow) 
particles mil out 

No doubt clouds do not always have such large numbers df 
dust particles in them as the clouds above referred to, but 
cumulus clouds seem to be always pretty well supplied in that 
way, especially over continental anas. Then, is the quality 
of water to be condensed Is limited to tfae amount the cloud 
takes up with U from the suriage of the earth—as It is *4i; 
likely to have any vapour addfd to It unless it foils below the 
vain cloud level—there seems generally to be enough dtfst; 
particles to condense all the water 
We must further remember that nature h economical In its 1 
use of these dust particles. If tfae cooling is taking place very 
rapidly, a large number of par)kies at code become actfW, 
but after a rime a number of them last their load of water by 
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drying up, and only * sufficient nombei to do the work being 
retained on duty, the other* going' to the reserve ( Trans 
Roy Soc Ed to. vol xxxvh Part ll, No 30). It may be 
also ts well to remember that even supposing all the dust to be 
prtdpitated out of the air. nature may be able to manufacture 
freak Applies {Trttns Roy Soc Edln. vol mix Part 
1 No, 3). If there are any gaseous Impurities In the air f 
'such as ammonia, nitric acid, nitrous acid, peroxide of h)dro 
gen, sulphurous add, sulphuretted hydrogen, hydrochloric 
acid or chlorine, the unshine will convert them into nuclei, 
which do not require a high degree of supe Maturation to make 
them active centres of condensation 

There Is another point in connection with condensation by 
means of ions which may be referred to here It does not 
seem probable that ions could ever cause the formation of a 
cloud though they might give rue to rain If the air becomes 
so supersaturated as to make them active centres of condensation, 
it will then be In an unstable condition. It will, in fact, be in 
an explosive state—explosive centripetally and not centnfugally 
as usual Whenever any ion, in air m that condition, owing to 
any advantage of Its constitution, or dlfferi-nce of temperature, 
pressure, or saturation in the air unrounding It Itecomcs active 
before the others, it will grow extremely rapidly, and at once 
begin to fall 1 and as it will fall through highly supersaturated 
air, it will relieve the tension all along its path, and so grow 
rapidly, and soon become a rain drop and fed! to the earth In 
Mr Wilson's experiments cloudy condensation takes place with 
10ns as nuclei, but in his apparatus the expansion is nearly in 
stantaneous, and no particufer ion has time to take advantage 
over the others, and many are thus formed at the same Instant. 
There Is sail another point which requires consideration. What 
would the effect be in a rising column of air if H could not call 
on the reserve heat, latent in its vapour, till it had nsen to a 
higher elevation than is necessary when dust is present 

So far as our knowledge goes, it can hardly be Aid there is 
such a thing as dust free air in our atmosphere, and the cases 
in which low numbers have been observed are so extremely 
care that they can hardly have any bearing on a phenomena of 
such widespread existence as atmospheric electricity, even 
though we suppose those few particles to be afterwards got rid 
of We cannot suppose the positive 10ns will always remain in 
the atmosphere, because if the conditions are ever such as to 
cause the fall of the negative ions, the positive ones will also 
afterwards fell with only a slightly greater increase in mper 
aaturaiton 

From what has been stated above, I think we must defer ex¬ 
pressing an opinion on the value of this theory of the source of 
atmospheric electricity, and wait till some stronger evidence u 
produced that the air in our atmosphere is ever absolutely dust- 
free, so as to permit of the supenaturation becoming great 
enough to cause a separation of the negative and positive ion*. 

Ardenlea, Falkirk, March 17 John Aitken 


Escape of Geeet from PUnotary Atmospheres 

In the 11 Astronomical Column” of last week’s Nature, on 
p, joi, you give an abstract of a paper by Mr S R. Cook, of 
the University of Nebraska, and quote the passage In which he 
poim* out that the present writer, when investigating the escape 
•of gases from atmospheres, does not base his argument upon 
49 the determination by the kinetic theory of the relative number 
of molecules which would have a velocity sufficient to enable 
them to escape from the earth or planet" 

This is so and the reason is that no such determination 
okfeted until that arrived at in the paper criticised by Mr Cook, 
where data drawn from outride the kinetic theoryare employed 
to supplement what the kinetic theory teaches. These auxiliary 
data are (l) that the moon has not retained an atmosphere, 
and (a) that the earth and Venus do retain the vapour of water 
in their atmospheres. 

Mr Cook supposes that Maxwell's law for the distribution of 
the speeds of the molecules when a gas exists under normal 
oondtUons may legitimately be employed to obtain the rate of 
the escape won* an atmosphere. But in this he overlooks (1) 

, the feet that the molecules that escape are emitted exclusively 
(from that outenpott layer of the atmosphere, throughout which 
the molecules are w((bin striking distance or the* void space 
feeyond j and (3) the Important circumstance that the mole- 
«we«. exist within this altogether sp e ci a l layer under conditions 
entirely remote from those which are assumed by Maxwelt in the 
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proof 1 of his law, so that Maxwell's law fells us just where we 
want Its help, vis. in that part of the atmosphere from which the 
entire of the escape of molecules takes place 

This upper stratum of the atmosphere, which is probably s ome 
mile* in depth, is limited on its inner side by a deeper-seated 
stratum of air, and on the outer side by a stratum of virtually 
empty space, that is, by a space tenanted only by molecules which 
seldom or never meet with encounter* while within that space, 
and are therefore to be regarded as temporarily or permanently 
beyond the atmosphere As to the stratum which is above spoken 
of as the outermost of the atmosphere, molecular encounters 
take place in it, and whenever an unusual speed Is generated in 
any of the molecules which occupy it (as happens frequently to 
every molecule of a gas) these molecules have an opportunity of 
placing themselves beyond the reach of those subsequent en¬ 
counters which, in gas under normal conditions, ore what tone 
down the frequently recurring irregularities and bring about 
an approximate conformity with Maxwell’s law within a suffi¬ 
cient volume of gas of uniform density, and unrounded by gas 
of the same density 

Nevertheless, the numerical results obtained by Mr Cook, 
though arrived at by a faulty procen, are not useless. They 
have a certain value, inasmuch as it can be proved that the 
actual escape of gases from an atmosphere Is more rapid than it 
would be if Maxwell's law governed that rate Accordingly, 
Mr Cook’s numbers furnish a computed rate which we know that 
the actual rate roust exceed, and may largely exceed This m itself 
is valuable information , and would be important information, if 
we had no better way of investigating the problem 

Like Mr Cook, the present writer, when he first entered on 
the investigation of the escape of gases from atmospheres In 
1867 or 1808, hoped that Maxwell's law for the distribution of 
the speeds of the molecules under normal conditions would 
render aid, and it was only when he found that to conduct 
the inquiry in this way could not furnish correct results, that 
he cast about for some other way of approaching the problem, 
and finally adopted that which is developed in his memoir 1 

C JOHNSTONE StONKY 

8 Upper Hornsey Rue, N , March 35 

State of Practical Instruction in Phyelce. 

Wn H the view of obtaining comparative statistics of the 
organisation of practical instruction In physics, I have recently 
sent a list of questions, with table of different manipulations, to 
the directors of all the physical laboratories with the addresses 
of which I am acquainted. 

Through the medium of your esteemed journal, may I ask the 
directors of the laboratories, who, by any reason whatever, have 
not received thu list, kindly to inform me, so that I may at once 
forward the same: I should like to make the same appeal to 
the directors of the mechanical, electrical engineering, electro 
chemical, physico-chemical, &c , laboratories where part of the 
practical work is of a purely physical character 

Boris Weinberg 

University of Odessa, Russia, March 17. 

Indian Com 

I have just found in Nakamura’s “Kimmfi Dsni,” first 
edition, 1660, Book xvl fol 7 b % a Japanese wood-cut of Indian 
corn, with its Japanese and Chinese names as I gave in my 
previous letter (p 392, ante) This figure proves that, though 
Kaempfer dues not mention the plant in his “ History of Japan," 
1737, yet, through his seeing to It, be must have recognised as 
a feet the introduction of ipatze to Japan before the lime of hu 
sojourn in it \ for most illustrations of the biological objects 10 
hu noted 11 History " (voL 1 tab. lx -xiv) are actually found 
to have been reproduced from the above mentioned, once very 
popular, Japanese cyclopedia (Books xii -xv ) 

Kumaousu Minakata 

1 Crescent Place, South Kensington, S W , March 9 

The Bacteriology of the Soil 

19 H 0 ULP be much obliged if, through the columns of Nature, 
you would give me*the names of the bust books in English or 
German which deal with soil (agricultural) bacteria. 

Thos T Watson 

Ready Cottage, Collier Street, Carnoustie, March 26 

1 Sot PkiL Mat for January xBtio, p. n , or voM of HU 11 ColWcUd 
Plpafl, p 3I0. 

vfl mSctetUifie Trmn**£tb** of iho Royal Dublin Sectary, rol. vL Fart 
13 , or Atinfbjikml Je*r**lSur January 189S 
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Spotted Creeper appearing aa Salporms spilonatus sal • 
vadorii) while the Indian form would be distinguished as 
typicus 

As regards the general scheme of classification for the 
"orders/* the author adopts the one proposed by Dr. 
P L Sclater in 1880, and although there are doubtless 
some respects in which this scheme is susceptible of 
emendation, it is a very workable one, and has the great 
merit of simplicity 

A somewhat instructive parallel may be drawn between 
the avian and mammalian faunas of South Africa. Atten¬ 
tion has been already drawn to the large number of 
genera of birds peculiar to Africa, notable examples 
occurring in the families of the Starlings ( Stumida$) and 
Weaver Birds ( Ploctidat ), and these may be regarded as 
the analogues of the many genera of Antelopes likewise 
characteristic of the country But the parallelism by no 
means stops here Many of the species of the Antelopes 
(as well as other mammals) are restricted to the area south 
of the Orange River, but are represented by kindred 
types in the districts to the northward of that fiver 
Among the Passerines we may notice the Red shouldered 
Glossy Starling (Lamprocolius pkatmcopterus), the Cape 
Weaver Bird (Sttagra cap**5is), the Cape Long tailed 
Supar-Bird (Pronurops cafer\ and the Cape Sun-Bird 
(Ctnnyrts chalybtus\ as well-known species exclusively 
confined to the Cape, but represented m Natal or in 
districts still further north by allied species or subspecies, 
precisely in the same manner as are Antelopes. Evidently, 
therefore, we have to deal with some deep seated cause 
which has modified a large portion of the Cape fauna, 
but the exact nature of this cause has yet to be worked 
out 

So far as we have had an opportunity of testing them, 
Mr Stark's diagnoses and “ keys” to tho various genera 
and species he describes are all that the most exacting 
ornithologist can desire liut the work is very imper¬ 
fectly described, as in the lamented author's last words, 
embraces a large stretch of country whose animals have as a mere “ Catalogue " On the contrary, it contains 
a wider geographical range The present volume treats some delightful and interesting descriptions of the habits 
of about one-half the total number of Passerine birds met and mode of life of African birds, of which we know far 
with in the area under consideration It is satisfactory too little. Witness, for instance, the author's description 
to find that in the treatment of his subject the author has of the “ showing-off” of the male of the Cape Long tailed 
seen fit to follow, so far as practicable, the plan of Sugar-Bird, 1 the illustration of which we are enabled by 
arrangement and description adopted by Mr Oates in the courtesy of the publisher to reproduce “ Towards 
his contribution to the “ Fauna of British India," under the end of April or beginning of May,” he writes, “the 
the editorship of Mr Blanford males, when not feeding, fighting, or chasing one another 

Accordingly we have, so far as the present volume and with shrill cries, may be usually seen perched on the 
its successor are concerned, the great advantage of having summit of some prominent bush or young pine-tree, their 
the faunas of the two great old world dependencies of the long, flexible and curved central tail-feathers blowing 
British Empire described on a similar plan, so that they about in the wind, often in a reversed curve over the bird’s 
are readily comparable with one another And how ex head At intervals one of them will mount twenty or 
traordinanly different is the avian fauna of South Africa thirty feet in the air, incline his body backwards, violently 
—especially as regards its host of peculiar generic types jerk his tail up and down, and at the same time rustle the 
—from that of Peninsular India, can be ascertained at a feathers together, and bring his wings with shaip, re 
glance by comparing the systematic index m Mr Oates’ sounding ‘claps' against his sides, before returning to 
volumes with that in the one now before us. bis perch to indulge in an outburst of song Occasionuly 

And yet, in spite of this great general faumstic a male may be seen to throw the longer tail feathers into 
difference, there are in birds, as in mammals, a certain a double curve At the same season the hens amuse 
number not only of generic, but likewise of specific types themselves by flying round and round in a small circle ” 
common to the two areas. A cose in point is afforded by Special attention has been devoted to mdification, and 
the Spotted Creeper (Salpornis sptionoius\ the African the illustration on page 76, in which the nests of three 
and Indian forms of which are regarded by the author as species of Weaver Birds are shown in a single tree, is 
worthy only of subspecific distinction. And we are glad highly noteworthy Still more remarkable are the three 
to notice that, not only does the author give an unqualified enormous dome-shaped nests of the Sociable Weaver- 
adherence to the manifold advantages offered by trinomial Bird depicted in the photogravure on page 117 Before 
nomenclature, but tht he has not been frightened by the dismissing the subject of illustrations, it may be mentioned 
bugbear of “absence of connecting links” out of regarding that these are in the mam restricted to the head and 
closely allied, but widely separated, forms as local races, wing, which afford the best diagnostic features of the 
Consequently we have the African representative of the specie# described. The mere fact that they were drawn 
1 * Tb« Fauna of South Africa- Bird*.• Voi i By a. C. stwk, m a by Mr Grflnvold is a sufficient guarantee of the excellence 
p*. (London r h Fontr. 190*1 of their execution. 

“Tbs Bird* a t Africa, comwklnff all iha Spacta* which occur id the 

Ethiopian Ration- M By O l£ Shauey Vol U1I96. Vol IL Parti 1 Tho only artor w« have hitherto twthpad In tin bosk t* Ihatthh Dluttvw 
(London 1 ; R. H Porter, igoo.) tkn U Wttarad cmfimtU laaiaad of P tm&r 
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THE BIRDS OF AFRICA 1 
'T'HE appearance of the first volume of the history of 
* its fauna at a time when all our attention is con¬ 
centrated on South Africa is doubtless in a great degree 
accidental, although nevertheless opportune, if only as a 
reminder that, when the present period of stress and 
anxiety has passed away, there are matters other than 
war and armaments demanding our attention in that 
part of the globe It was a fortunate circumstance that 
the editor or the senes—Mr W L Sclater—was able to 
secure for his first volume the valuable services of a local 
ornithologist, well acquainted, not only with the birds 
themselves, but likewise with their habits and the locali¬ 
ties they frequent Unhappily, the labours in this world 
of Mr Stark are ended for ever, his career having been 
terminated, as he stood at the door of his own house in 
Ladysmith, by the fragmeni of a shell which struck him 
dead almost on the spot It is said that his last words 
were “ Take care of my Catdoubtless refernng to the 
present volume and its successor, of which latter we 
believe we are right in saying that the MS was complete 
at the time of the author's death 

The fact that Mr Stark's last thoughts were for the 
safety of the scientific labours on which he had expended 
so much time and care confers a pathetic interest on the 
appearance of the volume before us, and should go far to 
disarm hostile cnticism, were such otherwise called for 
Fortunately, however, under no circumstance would there 
apparently be much, if any, room for unfavourable com¬ 
ments, as the execution of the work seems, from all 
points of view, excellent and praiseworthy 
As stated in the editorial preface, the senes, of which 
the present volume forms the first instalment, is intended 
to deal with the fauna of that portion of Africa lying to the 
southward of the Zambesi and Cunene Rivers , and there¬ 
fore includes, not only the very peculiar and restneted 
assemblage of animals characteristic of Cape Colony and 
the other districts south of the Orange River, but likewise 
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In conclusion, we can scarcely bestow a higher meed of . 
praise on the labours of the late Mr Stark than the 
expression of the hope that the subsequent volumes of 
this valuable senes wilt be equal in merit to the one 
before us. 

Captain Shelley's work covers a much wider field than 
that of Mr Stark, embracing all the birds of Africa south 
of the Tropic of Cancer, together with those ofMadagascar 
and other islands off the African coast In other words, 
it describes the avi-fauna of the Ethiopian region in its 
more extended sense A notable feature of the second 
part is the beautifol senes of coloured 
plates with which it is illustrated , the 
portraits of the birds, as in all Mr 
Grdnvold's work, being remarkably 
true to nature, and at tne same time 
forming artistic pictures. 

The first volume, which made its 
appearance four years ago, consists 
of a classified list of the genera and 
species of African birds, with refer 
ences to the works in which the 
names first appeared With the 
second volume commences the de¬ 
scriptive portion of the work , the first 
-part, in addition to containing the 
Angola Pitta and the two other Ethi 
opian representatives of the “Oligo- 
myodtc,” being devoted to the beautiful 
bun-Birds, or Nectannitdae 

With reference to the plan of the 
work, it is stated in the Introduction 
that it will “ consist of a series of handy 
volumes complete in themselves," ana 
that the second volume “will be an ac 
ceptable work to the Field Naturalist, 
for whom mhny of the notes will be 
specially intended 11 From these state 
ments, we venture to think, it may 
be inferred that the work is in¬ 
tended to supply all the needs of 
the African ornithologist when work¬ 
ing alone in the wilds, far away from 
a library But, on examination, we 
doubt whether this is altogether the 
case For example, when the genus 
of a bird has been changed, there is 
in most cases no possibility of finding 
out the name under which it was 
originally described , the references 
in the first volume merely giving the 
name of the author of the species, and 
the place and date of publication, 
without mention of the genus N either 
can we appro\ e of the mode of arrange 
ment of the references themselves We 
have, for instance, on page 89, the 
following, viz — Chalcomstra senega* 
fr*r*j(Linn ), Shelley, B Afr 1 No 47 
(1896), Ctnnyrts senegaiemisy Shelley, 

Mon. Nect. p 267 (1878), Nectanma 
senegaUnsiSy Bocage, J fi O 1876, 
p 415 Apart from the omission 
of the references to the Linnean 
gehui and place of publication, the 
arrangement of these references it, we venture to 
submit, totally unjustifiable, and they should have 
been put m just the reverse order, when they 
would accord with their chronology As a matter of 
fact, references to the author's previous works are, 
we think, a great deal too prominent. Moreover, the 
co mplicated system on which the authoh makes his 
rtfttmio m is liable fo lead to great confusion in the event 
of any typs^mptucal error For example, the omission 
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of a couple of brackets on page 95 of the first \ olume 
would lead the reader to believe that a certain bird was 
described as New tom a brunneicauda three years before 
the date of publication of the generic name * 

In regard to the arrangement of the families of Passe res, 
it is a matter for regret that there is much divergence 
between the present work and that of Mr Stark. In the 
latter the arrangement is from the highest to the lowest, 
commencing with the Corvidae % and concluding with the 
“ Ollgomyodae " Captain Shelley,on the other hand*adopts 
the opposite plan, commencing with the 11 OligomyodcC ” , 



Via. 1 -Mill af tb« Cipt Long tuM Sugar Bird " showlng-off " From Stark » " Btrdi of 

South Africa." 


and in this he is no doubt perfectly justified, although we 
are at a loss to ascertain why he follows on immediately 
with the Neifanfifhddei which are usually placed near the 
middle of the senes. Apart from this, we have no 
hesitation in saying that, in a matter which is really of no 
importance at all, it would be a great convenience if 
ornithologists could agree to follow the same method of 
arrangement of the families. And this reminds us that 
there is another difference between Captain Shelley and 
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Mr Stark , the former adding the termination “formes” 
to the names of the orders Here again, although we 
regard the addition of the termination in question as 
totally superfluous, and at the same tune ugly, we should 
be quite prepared to sacrifice our personal prejudices for 
the sake of uniformity 

The descriptive portion of the work appears to be 
carefully executed, and the “keys” seem to be well 
drawn up While quoting from toe publications of the 
numerous field-naturalists who have wntton on African 
ornithology, Captain Shelley is by no means dependent 
altogether on the observations of others for his accounts 
of tne habits of many of the birds he describes, since be 
himself has twice visited Egypt, and has likewise travelled 
in Cape Colony and Natal, where he had the advantage of 
meeting such well known local ornithologist? as the Messrs. 
Ayres. As a “ bird-country ” Captain Shelley speaks very 
■enthusiastically of Africa, observing that it “may fairly 
claim to be the metropolis Of the song-birds, for the busn 
resounds with their melody , It is the winter home of a 
large proportion of our most attractive small birds, such 
as the nightingale and the many warblers Which enliven 
our English gardens and surrounding country m summer, 
as well as tne swallow, our well-known harbinger pf 
spring 0 

Mention has already been made of the beauty of the 
plates illustrating the second part, and it may be added 
that the typography and general “ get up " of the work 
are beyond praise. If the same high standard be main¬ 
tained in the succeeding issues, the complete work 
cannot fail of proving highly attractive to all oinMovers 

R L 


NOTES 

PROt W C Brocoek, of the University of Christiania, the 
distinguished Norwegian geologist, will deliver the second 
course of the George Huntington Williams memorial lectures at 
the Johns Hopkins University during next month Prof 
Brdgger is the most prominent Scandinavian geologist, ami has 
published a series of memoirs upon the geology of Southern 
Norway that have given him rank among the leading in vest 1 
gators of his time As the Williams lecturer, be follows Sir 
Archibald Gelkie, who opened the lectureship two years ago 
with a course upon the founders of geology Prof Brttgger will 
•lecture upon modem deductions regarding the origin of Igneous 
rocks, a subject that has commanded the attention of many 
geologists in recent years. 

The Royal Meteorological Society will attain its Jubilee on 
Tuesday neat, April 3, having been founded on April 3, 185a 
The celebration of this fiftieth anniversary will be commenced 
at a commemoration meeting to be held on Tuesday afternoon, 
when the President, Dr C Theodore Williams, will deliver an 
address, and delegates from other socie tie s will be received A 
conversazione will be held at the Royal Institute of Painters in 
Water Colours in the evening In addition to the pictures In 
the gallants, there will also be an exhibition of meteorological 
instruments, models and photographs, and lantern demonstra¬ 
tions will be given by Colonel H M, Saunders, Mr T C 
Porter hod Mr W. Mamott On Wednesday, Apnl 4, there 
will be an excursion to the Royal Observatory, Greenwich, and 
a dinner at the Westminster Palace Hotel As a memento of 
the jubilee of the Society, a bronze commemoration medal 
bearingon the obverse a portrait of Luke Howard, T R S , has 
been struck 

The New York Elscirtcal Review states that the North 
German Lloyd has decided to equip all its swift steamships with 
wireless telegraphy apparatus to announce their proximity to the 
German coast The Kauer Wilhelm cUr Grosse has been 

NO 1587 , VOL. 6 l] 


equipped with the necessary instruments, and a similar outfit has 
been installed on an island near the mouth of the Ems In the 
North Sea. The ship will thus be able to exchange dgftali 
with the mainland long before she is sighted, or has pasted oat 
of view when outward bound The question of installing wire¬ 
less telegraphy apparatus on the Nantucket Shoals Lightship, off 
the Massachusetts coast, is under consideration by the Light 
house Board Incoming steamships, similarly equipped, could 
thus be reported many hours before they could be sighted at 
Fire Island. 

M Crkvat Durand, who recently died at Fontainebleau, 
bequeathed to the Pasteur Institute the sum of 100,000 francs. 

Dr. Patrick Masson, professor of medical pathology at 
the English Colonial School of Medicine, has been elected an 
associate of the Pans Academy of Medldne 

I r u stated that Dr Edward Ehlera, of Copenhagen, is about 
to proceed to Crete to make arrangements lor the segregation 
of the lepers on the island. There are about aooo of these, and 
they will be placed on a small Island off the north coast. 

The death is announced, at New York, of Dr Oliver P. 
Hubbard, formerly professor of chemistry and geology in Dart¬ 
mouth College, and one of the founders of the American Asso¬ 
ciation for the Advancement of Science 

It is reported that the Lemaire scientific expedition has 
reached Tenlca, after a successful and peaceful journey of 3000 
kilometres along the border of the Congo State Three days 
east of Lualaba Mission the expedition met Major Gibbons, 
who was on his way to Tanganyika, vta Lafoi, and thence to 
the Nile 

Wr team from Science that under the direction of Prol A. A. 
Wright, of Oberlin College, systematic excavation has been 
commenced in Brownhelm, Ohio, near Lake Erie, and about 
twelve miles from Oberlin, to recover mastodon remains, the 
first of which were discovered several years ago. The Jaws and 
head, both tusks, together with a number of ribs and vertebra, 
have been obtained in a good state of preservation 

The Royal Scottish Geographical Society proposes to organise 
a purely Scottish expedition to the South Pole to work in con 
junction with the British and German expeditions The sphere 
of the expedition will be the Weddell sea quadrant, south of the 
Atlantic Ocean, while the British expedition will explore to the 
south of the Pacific Ocean and the Germans to the south of the 
Indian Ocean. The leader will be Mr William S Bruce, who 
visited the Antarctic regions in 1892 and 1893 

At the last meeting of the Paris $oci£t£ d’Encouragement, 
the president, M Carnot, referred to the death of Pro£ S. 
Jordan, a member of the council of the society Prof Jordan 
was professor of metallurgy at the tcole cent rale for many 
years, and was widely known among metallurgists and engineers. 
He was a member of the Comitl des Arte chetnlques, qod 
represented more particularly the metallurgy of iron and steel 
It was upon his report that the society awarded the Lavobter 
medal to M Osmond in 1897, for his excellent researches on (he 
microstructure of steel 

I r was mentioned last week (p 498) that a gentleman had 
given the Scottish Meteorological Society a donation of JOO4 
to be spent daring the next two yean in the discussion of the 
results of the observations made on Ben Nevis and at Fort 
William since 1881 By the patriotic generosity of Mr. Mackey 
Bernard, of Duonnane, whose three donations amount to 
1500/, the observations will be carried on to the and of next 
year By the zooo/. presented by the Royal Societies of London 
and Edinburgh, the hourly and other observations will be 
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pointed in axtou*, filling three volumes of the Trnntactiom of 
the Royal Society of Edinburgh ; and by the gift of 300/ just 
received, the neocmry clerical assistants will be engaged to 
Aaoble Dr. Buchan and Mr Omood to lay before the aclentific 
world the remits of the great experiment in meteorology under 
taken by the Directors of the Ben Nevb Observatories in 1881 

The Society for the Protection of Birds had a year of active 
Work to report upon at the annua] meeting held a few days ago 
Several new publications were issued during 1899, filly nine 
lectures were delivered, and petitions were sent to various 
responsible officials and authorities asking for their sympathy 
and assistance Steps have been taken to prevent the ex 
portatlon of Birds of Paradise and others from British New 
Guinea | the wearing of osprey plumes by the officers of l)ie 
HqsdV and Rifle Regiments, and of the Royal Horse 
ArtilWry has been discontinued j and turbans have been su^ 
stltuted for the cap# with birds’ plumes formerly worn by thi 
body guard of the Viceroy of India. Orders for tbe prq 
tection of rare birds are In force in many parts of the Britlih 
Ides, but they are numerous and complicated instead of being 
few and simple Efforts are now being made to obtain 
Parliamentary approval of a Bill designed to simplify and 
consolidate tbe present law relating to the protection of wild 
birds, and practically introducing but one change, via. to extend 
protection during a close time to all species and their eggs, 
leaving it to the various county councils to obtain orders 
exempting from protection within their administrative areas 
those specks which are destructive or too numerous. Such a 
law would be far easier to understand and administer than the 
present intricate and varying regulations. 

An admirable summary of the methods used to preserve food 
in ancient as well as in modern times was given by Dr $ 
Rtdeal In a paper read before the Society of Arts on March 21, 
and published in the current number of the Society's Journal 
There arc only a few early allusions to the use of nit, vinegar, 
and allied substances, to keep food from petrifying, and none of 
much importance. After either smoking, salting or drying, the 
characters of fresh food cannot be restored. It was not till the 
middk of the nineteenth century that It was discovered that 
small quantities of certain antiseptics would enable the original 
qualities to be retained, and prevent decay for a considerable 
period, with less Influence on digestion than the old curing 
processes. Utilising the fact that fermented liquids remain 
stable for long periods, Bethel), in 1848, patented a process for 
preserving milk, which consisted in first boiling the milk to 
expel all the air contained In it, and then saturating with carbon 
dioxide, when so treated, the liquid remains fresh for a long 
time after being opened Move recently, compressed oxygen 
and sterilised air have been tried for preserving milk Butter, 
when kept in carbonic add, at a pressure of six atmospheres, 
often remains unchanged for four or five weeks. But expen 
menu have shown that carbonic acid, though generally effective 
for mineral waters, wiQ not of itself prevent changes In milk or 
meat Moreover, with regard to the sterilising effect of carbonic 
add In mineral waters, Dr Otto Hehner has examined many 
epch waters and found them swarming with germ life, A great 
variety of substances containing boric add are used m pre¬ 
servatives at the present time, especially for the preservation of 
milk, cream and butter. There k, however, a wide difference of 
opinion as to the effects of preservatives upon the consumer of 
fbe food containing them, and tbe whole matter is being inquired 
into by a Departmental Committee. 

' Though we have as yet no agricultural experiment stations 
comparable with thfasc of the United States, Canlda, and else, 
where? -a Urge amount of valuable wbrk b bring done in 
cw m eCdon with the agricultural departments of some of our j 
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colleges, and by other organisations. Two reports upon wdrk 
of this kind are before us—one containing the results of 
experiments made by the agricultural department of the 
Yorkshire College, Leeds, and the other the Procotdings of 
the Agricultural Rerearch Association, N B. One of the 
papers in the former describes the effect of various fertilise is 
upon the production of meadow hay, which is one of the chief 
objects of farmers in the West Riding Among the conclusions 
arrived at as the result of experiments on clover are — 
“Nitragm, a preparation used for inoculating soil with the 
bacteria that are found in the nodules of clover roots, did not 
Increase the crop ” 

THE work of the Agricultural Research Association covers a 
very wide ground Among the useful results of the Investi¬ 
gations carried on under its Auspices are the following t—The 
demonstration' that insoluble fifthly ground mineral phosphate 
Is as effective As soluble phosphate This led to the use of 
coprolite and phosphatic slag instead of soluble phosphate, and 
thereby reduced the cost of phosphate to the fanner, dis 
covery of aperture in root hairs, giving explanation of the 
absorption imp the plant of insoluble matter \ determination of 
the relative xalpes of different forms of nitrogenous, phosphatic- 
and potash manures—leading to economy in the selection of 
manures for turnip, grain and grata crops , the cause of finger 
and toe disease in turnips, and means for its prevention. 
Inquiries on grasses and clovers which indicated the most 
economical grass mixtures to use, explained the poorness of rye 
grass pastures and showed the remedy, and led to the 
suggestion of a ten year rotation. This rotation is being 
gradually adopted in practice The chief subject of investi¬ 
gation at present on hand is an inqairy into the natural cross- 
fertilisation of oats. Most satisfactory confirmation has been 
got, during the past season, that an increase Is attainable In the 
yield of tbe oat crop by means of such natural cross fertilisation. 
It now appears that the increase that may be expected by this 
method is substantial, and it is one which does not involve any 
outlay Experiments are now being made to discover the cross 
which gives the best crop Several other inquiries are being 
proceeded with, but they have not reached the stage for being 
reported upon. We regret to see that certain of these inquiries 
have had to be stopped for want of funds, but it is hoped that 
an opportunity may soon arise to admit of their being taken up 
again 

We have received from Mr K C Moilman a paper on the 
pnee of wheat at Haddington from 1627 to 1897, read before 
the Scottish Society of Economists. It is a rather laborious 
compilation, for, although dealing with local wheat pnoes, it 
necessarily has to take into consideration many conflicting 
interests outside the district under discussion The results are 
clearly shown in a diagram, in which the mean annual tempera¬ 
ture of the air in Edinburgh since 1764 is also given Previous 
to thb date the observations were non instrumental, and have 
been extracted from such works as Lowe's 11 Natural Pheno¬ 
mena.” The relation between temperature and prices during 
most of the period for which the Information » available Is clearly 
seen on looking at the two curves. The most extraordinary 
prices occurred in 1800 and 1812 (1341 9 d per quarter) In 
the first case heavy rams and a low temperature in August were 
the chief causes. In tbe second case the high price was due to 
the deficiency of the 1811 crop, without the means of obtaining 
any from abroad Since 1873, when the price was 64/ &< per 
quarter, there has been a rapid and almost uninterrupted fall in 
price, the most potent factor being the great increase in the 
wheat area of the United States, the lowest figure being afir 
in 1894 The rise in 1879(53/ &O was due to the unpAral- 
leled severity of the weather, and the nee in 1891 (46/ 74)» 
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although the wheat harvest of the world vu much above the 
average, vu due to a severe and extend ve Eye kmine In Russia, 
and to the supply in two preceding years being inadequate to 
meet the demand 

From a lengthy 11 note H on the food supply of the United 
Kingdom, Belgium, France and Germany, by Mr R F 
Crawford, published in the Journal of the Royal Statistical 
Society, we learn that the average dietary of an inhabitant of 
the United Kingdom contains a much larger quantity of meat 
than that of a Belgian, Frenchman or German, but a smaller 
prop >rtion of bread and potatoes. In Belgium more bread and 
less meat are consumed than 10 any of the other countries 
named, while in France a noteworthy feature is the apparently 
•mall consumption of milk In the esse of potatoes, the con 
sumption per head in Belgium and Germany is about three 
times that in Great BnUin, but the considerable requirements 
are largely accounted for by their use in the manufacture of 
starch and spirits 

A FRESHwater chert from Asia Minor is the text of Mr W 
T Hayden's presidential address to the Liverpool Microscopical 
Society, published in the thirty first annual report of the 
society The investigation was based on the Examination of 
some 11 worked flints " from Hermanjik imported In cargoes of 
horse beans, which flints were doubtless used as teeth in thresh 
log boards Thin sections of the flints were remarkably nch in 
organic remains, chiefly vegetable, including mosses, hepatictc, 
pine pollen grains, fems and grasses , while remains of mollusca, 
dipt era, spiders, &c , were also found In endeavouring to 
explain the origin of the silica forming this deposit, an examlnn 
tien was made of some chalk rock from the mme neighbourhood. 
Hid this was found to contain great numbers of unmistakable 
remains of diatoms, but all traces of these disappeared in hydro¬ 
chloric acid Mr Haydon’s conclusion is that the flint deposits 
derived their silica from the diatoms, and that the forms of the 
latter, ns represented in the calcareous rocks, were 11 pseudo- 
morphs " whose silica was replaced by alette 

A note on tbe use of formalin aa a preventive of silkworm 
disease is given by Prof G Glanoli and Dr E Zappa in the 
fienduonh del B Lshtnlo Lombardo (xxxm a, 3) From 
experiments, it appears that the diffusion of formic aldehyde in 
the form of vapour through the breeding chambers containing 
the silkworms is not a certain prevenm e of Botrytis bass tana, 
a fact which the authors attribute in some degree to its high 
chemical activity, which causes it to be absorbed by various 
objects, such as the leaves on which the silkworms feed On 
the other hand, the presence of this vapour produces a diminu 
tioa m the weight of the cocoons, and a deterioration in the 
quality of the silk 

In the March number of the Zoologist Mr J H Gurney gives 
a plate of one of the so called 11 Chestnut Partridges ’ f which have 
recently excited so much interest in Norfolk It is stated that 
a local race of these abnormally coloured birds has now been 
established ) the figured specimen being the twelfth example.— 
The same number contains the conclusion of Mr Distant's 
article on ** Mimicry," to which allusion has been previously 
made in these columns. 44 The theory of mimicry,” writes the 
author in hu concluding paragraph, 14 is probably the still 
imperfect recognition of a great truth which is struggling to 
survive a mass of more or less irrelevant evidence too frequently 
offered in us support. . Whatever view be held, this alone 
is certain, that the theory in either its demonstrated or sugges¬ 
tive enunciation has been the means of a vast record of facts 
pertaining to the life-histones of animals and plants which would 
otherwise have remained either unobserved or disregarded " 
Can more be demanded in favour of any working hypothesis ? 
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Mips Eleanor Ormerod's Twenty-third Report 04 In¬ 
jurious Insects and Common Farm Pftts has Jest been Issued. 
From this it appears that during 1899, in addition to the 
ordinary insect infestations, there occurred developments of 
species which had hitherto been but Httle noticed. Mena of 
the Infestations were of a very serious nature, with the exception 
of the so called Turnip-Fly, which was very prevalent in Some 
parts of the country A feature of the year was the marked 
absence of injury to root crops by visitations of Caterpillars and 
Mangold leaf Fly , while orchard haunting Caterpillars, aa well 
as those of the Gooseberry and Currant Moth, were likewise 
conspicuous by their absence Hessian Fly was recorded from 
one district 1 and in this connection the author draWf the 
attention of farmers to the extreme importance of destrA^lng 
wheat screenings containing the pupae of this noxious insect, 
in tbe form of the so-called 14 flu seeds n A section ot the 
Report is devoted to the Grouse Fly, which appears to be more 
interesting to the entomologist than harmful to the prospects of 
the sportsman, as there u no evidence that it does any 
appreciable injury to the buds it infests. The remarkable 
structure of the foot of this insect is illustrated by a tinted 
plate 

A Bulletin of the U S Department of Agriculture, by Dr. 
L. O Howard, on 44 Some Results of the Work of the Division 
of Entomology," bean testimony to the attention bestowed on 
the mitigation of insect ravages to crops and trees on the other 
side of the Atlantic A large portion of this Bulletin is devoted 
to the life history of two scale insects of the genus Pulvlnaria, 
which infevt maples, and occasionally do much harm to these 
valuable shade trees in various parts of the Eastern United 
States The second article treats of the insects which (together 
with the newspapers, as it is significantly remarked) were re 
sponsible for the so-called 11 kunng bug scare" of the past 
summer, the account being published mainly to satisfy a shoal 
of inquirers as to the truth of the newspaper stones Reports 
on the devastation caused by locusts in the Western Territories 
during 1899 arc of especial interest at the present time on 
account of the recent arrival of flights of the true Rocky Moun 
tain Locust (Melanoplus spretus) in certain districts of the North 
west Housekeepers m many parts of the world will be 
interested to bear of a simple Australian remedy for cock 
roaches, consisting of a mixture of flour and plaster of Pans, 
which is greedily eaten by the insects and rapidly sets in their 
stomachs. 

Yet another serial dealing, in part, with insect pests is to 
hand, in the form of the February number of the Agricultural 
Gautte of ATew South Wales The contents of this number are 
varied and interesting, ranging from such subjects as the proper 
mode of stretching barbed wire and the pruning of plants, 
to the incubation of eggs and the bacteria found in milk and 
butter It is undoubtedly a healthy sign when it is considered 
advisable to teach poultry raisers the changes which take place 
In eggs during incubation , and the excellent figures with which 
these changes are illustrated, as also those displaying milk aftd 
1 sitter bacteria, are worthy of the highest commendation 

M E Laurent has an interesting note, in the Bulletin of 
the Royal Botanical Society of Belgium, 00 the distribution of 
the mistletoe In that country While almost entirely absent 
from Holland, its distribution in Belgium Is local, and appears 
to have some connection with tbe nature of the soil, preferring 
that of a calcareous character Tbe trees on which it cither 
grows naturally, or has been artificially inoculated, are SaHx 
vlminahs and grtmdi/hra (?), the tig, the ohve, Eucalyptus 
globulus , tbe oleander, the hawthorn, the apple, the pear* thft 
medlar, the quince, and Mahu spectabihs On Elau efaticay 
Sport turn umceum, and some varieties of the peas, the borrisa 
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of the mistletoe appeared to prodace a potion oat effect Some 
what tfrailAr results u to the Inflaence of the nature of the toil 
on dlttrlbation were obtained with the dodder 

Under the title of "The Temple Cyclopedic Primer*,” 
Mearn. Dent and Co, have commenced the publication of a 
aeries of little volumes on scientific and other subjects. " An 
Introduction to Science** U written by Dr Alex Hill, and an 
44 Ethnology ” ha* been translated by Mr J H Loewe from 
the German of Dr Michael HaberUndt The book* are both 
attractive in appearance and instructive in content*, and they 
should bring a large public in touch with scientific work and 
thought Students of science as well as general readers will 
6nd the volumes well worthy of consideration 

The advantages of quarts as a thermometnc substance as 
compared with glass are well known, and since the well known 
experiments of Mr Boys on the behaviour of quarts near its 
melting point, numerous attempts have been made to produce 
quarts tubes. M Du four, who describes his experiments in the 
current number of the Comptis nmtus^ has been able to con 
•tracts quart7 thermometers, two of which are described one 
carrying tin a* the thermometnc liquid, and hence suitable for 
temperatures from 340* C upwards The second instrument 
contained mercury, and was constructed with the view of 
companng its zero residues with those of a glass thermometer 

The limiting vilue for the molecular depression of the 
freezing point in solution* of non electrolytes, when these 
solutions become infinitely dilute, is a constant of great 
importance in the van't Hoff theory of solution Raoult, 
Abegg and Loomis are among the best known workers in this 
field, and in the current number of the ZeUscknft fur 
phyakahuki Chimb is a contribution by the last named in 
which the numerous difficulties surrounding the apparently 
•tmple operation of taking a freezing point are discussed The 
limiting value in extreme dilution for the molecular depression 
of a considerable number of non electrolytes of different con 
•motion 11 the tame, 1 86 This 1* exactly the figure which is 
obtained from van *t Hoff s well known formula, if the latent 
heat of fusion of ice be taken as 79 3 thermal units. 

The additions to the Zoological Society's Gardens during the 
past week include a Sooty M&ngabey (Cercocibus fuliginosus, 9 ) 
from West Africa, presented by the Rev A. Christopher 1 a 
Jaguar (Frits onto.) from Brazil, presented by Mr Roddques , 
two Martinican Doves {Zinaida aunta) from the West Indies, 
prawnted by Mr G R. Phillipps, a Great Bustard (Ohs 
iardot d), European, presented by Mr EG B Meade 
Waldo, a Pine Marten (MnsUla mortis) from the Spanish 
Pyrenees, a Snowy Owl (Plyctta seandiaoa), European , a Pin 
tailed Sand Grouse (Ptcroths ale hat a ), a Slender billed Gull 
{Larm gtiastes) from Southern Europe, deposited 
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Saturn Outer minor axrft of outer ring, 17" 51 
tah 12m to 13b 49m Transit of Jupiter's SAt III 
15(1 33m to 15b 57m Moon occults <■' Capri- 
cornu (mag 5 3 ) 

14b 20m to 15b 1 am Moon occults a Aquarli 

(mag 5 5) 

uh Venus at greatest elongation, 45 30 V 
Perihelion passage of Gfaeobmi's comet 11900a) 
ifn J7m to I7h 14m Transit of Jupiter s Sat. 


Com xi 1899 V —Herr S K Winther continue* hi* 
ephemera* of this comet in the current issue of the Astro* 
nomtschi Nachrtchim (Bd 152 No 363r) 
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New System 

ok Spectrum 

Photomftry —In 


Astrvpkysual Journal , vol xi pp 6-34, January 1900, 
Prof D B Brace, of Nebraska University, describe* a new 
system of apeci ral photometric work, the foundation of which 
depends on a novel method of bringing into juxtaposition 
the tuo illuminated areas, the intensities of which are to be 
compared This is done by using for the dispersion piece of 
the spectre-photometer a compound prism, one half of which 
has been silvered along a narrow strip of its face before being 
cemented to the other Two collimators are then used, one 
sending light through the prism In the customary manner, the 
other so arranged that after internal reflection from the silvered 
strip and subsequent refraction, the resulting spectrum is re 
edved in the tame telescope as that from the first source The 
two spectra will thus be seen in absolute juxtaposition, and 
perfect equality will be denoted by the disappearance of the 
junction line between them The instrument is stated to be *0 
sensitive that good comparison* could be made on the star 
Capella, using a 4 inch telescope, so that with larger telescopes 
the spectra of all the brighter stare could ne accurately 
compared 


Vajliaii e Stars of the Algol Type —In Fbpular Astro* 
nomy for March 1900, Mr H C Wilson, of Goodsell Observa¬ 
tory, Minnesota, USA., gives a very complete synopsis of 
the eclipse theory of the Algol type of variables In the com¬ 
putations of the possible light curves due to eclipses, formula 
are given for both circular and elliptic orbits, and tor direct and 
oblique line of sight Using Vogel's values for the radial 
velocity of the star during the period, there is some little 
disagreement In the resultant curves, which is too systematic to 
be put down to errors of observation. Dr Vogel considering 
that part of this might be due to the possibly existing atmospheres 
surrounding the stars having been neglected, Dr Willing 
calculated anew the resultant light curve, which is so nearly in 
accordance with the actual one observed as to leave little doubt 
of the accuracy of the assumption. In this particular Mr 
Wilson makes an Interest!mr suggestion with respect to the light 
curve of the class of variables represented by 0 Lyrae, showing 
bow, by considering certain values of distance, intensity, %nd 
extent of atmosphere of two bodies, a curve of light variation 
may be found very closely agreeing with that deduced spectro¬ 
scopically 

Computation of Orbits ok Spkcikoscwic Doubles — 
Dr K, Schwanschild, of Munich, contributes to the Astromo* 
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mxscke Nackrickten (Bd 153, No 3639) an extension of the 
method pat forward by Lehmann FUdea {Astr Nath No. 3243) 
for the determination of (he orbit of a spectroscopic double from 
the observation of the velocities in the line of sight The chief 
characteristic of the present method u Lhat the solution by 
mechanical quadratures formerly necessary is here dispensed 
with, thus somewhat simplifying the problem 


MALARIA AND MOSQUITOES' 

|p|,UR knowledge of the disease called malarial fever lint 
^ emerges from chaos in the seventeenth century, when, 
owing to the recent discovery of quinine, the great Italian 
physician, Toni, was able to differentiate this malady from other 
fevers, and to describe Its symptoms with accnrac) Next cen 
tury Morton, Lancisi, Pringle and others observed the connec 
tion of the disease with stagnant water and low lying ground, 
and first emitted the theory—which in one form or another has 
found general acceptance up to the present date—that the fever 
is due to a miasm which rises from the soil or water of malarious 
localities. The next great advance was made in the middle of 
the nineteenth century by Meckel, Virchow and French*, who 
ascertained that the distinguishing pathological product of the 
disease is a black substance, which is distributed in collections 
of minute coal black or brown granules in the blood and organs 
of patients, and which is called the malarial pigment or 
melons* Thu line of research culminated in the great du 
eovery of Lave ran in 1880— to the effect that the melanin is pro 
ducea within the bodies of vast numbers of minute parasites 
which live in the red blood corpuscles of the patient 

Ray Lankcster had already opened the science of the panudt 
ology of the blood by his Discovery of Drtpamthuw ranarum 
In frogs, and H was at once apparent that the parasites found 
by these two observers are somewhat nearly allied—lhat is, that 
Laveran’s parasite is a Protozoal organism, and not a vegetable 
one like the pathogenetic organisms recently discovered by 
Pasteur, Lister, Koch and many others. And our knowledge 
of the subject was quickly increased by the discovery of similar 
hcematcooa In certain species of reptiles, birds, monkeys and 
bats, and in cattle, by Danilewsky, Kruse, LabW, Koch, 
Diomsl, Smith and Kilborne. In 1885 a further advance was 
made by Golgi, who ascertained that the human parasites pro* 
pagale within the body of the host by means of ordinary asexual 
spore formation t that the exacerbations of fever m a patient are 
coincident with the disruption of the clutters of spores produced 
by the organisms , and that there are at least three varieties of 
the parasites in man in Italy These observations were con 
firmed and extended by a large number of persons working in 
various parts of the world—moat prominent among whom 
are MarchJafava, Cell!, Vandyke Carter, Grass!, Osier, Bignami, 
AntoUsd, Councilman, Mannaberg, Romanowsky, LabW, Koch, 
Manson, Thayer and MacCallum In short, the work of all 
these observers, and of many others scarcely less meritorious, 
has not only absolutely established the fact that the parasites 
are the cause of malarial fever, but has given us a very thorough 
knowledge both of the parasites themselves and of their path 
olqgical effects, direct and indirect, until the science of malaria 
—for it may almost be described as a science in itself—has be 
come a brilliant exemplar of the modern methods of research as 
regards the science of disease in general 

But 1 am not here concerned with questions of pathology in 
malarial fever At the conclusion of the labours to which I 
have just referred, we had, It is true, grasped the nature of the 
disease itself, but a question of the greatest moment still 
required an answer We had studied side by side the morbid 
process and the parasites which cause it \ but we had still to find 
out how infection la caused, how these parasites effect an 
entry We had ascertained the life history of the parasites 
within man, end of thp kindred parasites within other animal*, 
but, even after all these Investigations, the nfe history of the 
pnrfte.. outside mah and outside other vertebrate hosts 
remained to be discovered Unbl this was done our knowledge 
was not complete, u is now my privilege to describe the 
interesting theories and investigations which led to the solution 
of this great and difficult problem 

The Importance of the problem need not be enlarged upon. 

1 A ketare delivered at Ibe Royel Inmtltutioa of Gnat Britain on 
March e, by Major Ronald Row, D.P H , M R C 3., Lecturer ui tropical 
MedkiM, Unhrereitj CoUcge, Liverpool 
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In the British army in India during the year 1897, out of a total 
strength of 178,1970100, no lets than 75,8at were admitted into 
hospital for malarial fever I Fortunately the death-rate of the 
disease is low in most places, but on me other hand the cases 
are so numerous that in the aggregate the mortality from 
malarial fever is very Urge indeed. For instance, in India 
alone, among the civil popuUtion (who do not take adequate 
treatment) the mortality from " fevers " during (be single year 
1897 amounted to the enormous total of 5,006,725—over five 
million deaths—being nearly ten times that due to any other 
disease. Although undoubtedly thousands of deaths are wrongly 
attributed to fever in these statistics, such figures can point only 
to a very great mortality due to malaria. Vet India on the 
whole is not nearly so malarious as many localities—nch, for 
instance, as plsces on the coasts of Africa. In short* next per¬ 
haps to tuberculosis, malarial fever m admittedly the most 
important of human diseases. 

But if the problem to which I refer was an important one, its 
solution presented difficulties which I, for one, formerly thought 
to be insuperable. It has been mention *d that Lancisi and 
Pringle connected the disease with stagnant water } and their 
views have been generally endorsed by innumerable observa¬ 
tions made since their lime—by the general experience of man*- 
kind, by statistics, and by the feet that malaria can often be 
actually banished by means of drainage of the toll. But 
Laveran had now shown the disease to be due to a parasite-of 
the blood How reconcile these facts ? The|re appeared to be 
but one way of doing so—namely, by supposing that the 
organism lives a free life in the water or soil of malarious places, 
from whieh it enters man by the respiratory or digestive tracts. To 
p pvc this it was necessary to discover it in the water or soil of 
malarious places. But how make Lhis discovery ? The organism 
is not a bacterium, but an animal parasite It cannot be taken 
from the living blood and sown on the surface of a gelatine film 
Experiments have proved that it can be inoculated from man 
to man by the intravenous injection of fresh infected blood | but 
this is a very different thing to cultivating 11 in an artificial 
medium At all events, experiments in this line have always 
failed and are not in the least likely to succeed The parasites 
simply penih when taken from tbor natural habitation, the 
blood It was therefore extremely unlikely that we should 
ever be able to follow up their life history by this means— 
whieh has proved so successful as regards the bacteria. It 
remained only to find them in the soil or water by direct 
search But how identify them among the host of Protocoa 
which live in these elements? Certainly not by their form 
or appearance As known to us at that time, they were 
simply minute aracebje ensconced in the red corpuscles and 
accurately adapted for such a life. Now red corpuscles do not 
exist In soil and waterj if the parasites live in the latter, they 
must possess some other form to that which they possess in the 
blood, and the clue afforded by identity of appearance fells us 
The only remaining method open to tu would have been to 
attempt to produce infection by each one in turn of the 
numerous species of Protocoa found m the water and soil of 
malarious places—a task of great magnitude, and one which we 
now know would have felled Indeed, it was actually attempted 
by several observers, and actually did fail 

Such was the state of things up to the end of the year 1&94. 
Speaking for myself, I can well remember the hopeless feelings 
with which I then regarded the problem Fortune, however, 
was to be kinder to us than 1 had dared believe. At tbu very 
moment the key to the solution of the problem had already 
been indicated by Dr Patrick Manson 

I have said that since the original discovery of Ray Lankester 
numerous hannatoxoa—or rather hiemocytoioa—have been 
found in man and various animals. All these an generally 
classed by zoologists in Leuckart’s order of the Sparotoa, ano 
are usually divided into three groups—groups wbioh are not 
very closely related, except for the bet that all the organisms 
concerned are parasites of the red eotpusetopf the blood. One 
group—found in reptiles—consists of parasites closely allied to 
the Gregarinidw ; another is found in oxen, and is the pause of 
Texas cattle fever; the third—for which I adopt the name of 
Hsemamrefaidse, Wasrielewskt—Is found In man, monkeys, bats 
and birds. It is to this third group—the Hinnenwbidr—to 
which we must now direct our attention, beca u se it includes the 
pvarite* of malarial fever There are, at least, two known 
species found in bird*, two in bats, one id monkeys, and three 
in man. The human parasites are those which respecti v ely 
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cause the three varieties of luUrhl fever—quartan, tertian, and 
remittent or pernicious fever For these three species <1 adopt 
the names Haemamotba malaria* (quartan), Batmamotba vivas 
(tertian), and ffatmomtnas protect (remittent fever) 1 Ac* 
cording to Metchnikoff the group belongs, or is allied, to the 
Coecidudse All the species have a close resemblance to each 
other, and all contain the typical melanin of malarial fever 
The youngest parasites are round as minute amotMae living 
within the red corpuscle and generally containing granules of 
this melanin (which, indeed, is derived by the parasite from the 
hemoglobin of the corpuscle within which it makes its abode) 
The amoebulse grow rapidly in size, until, after one or more 
days (according to the species), they reach maturity At this 
point many of them become sporotytes—shsX is, give rue to 
ordinary spores by vegetative reproduction These spores pre¬ 
sently attach themselves to fresh corpuscles, become fresh 
amcebalm, and 10 continue the life of the parasites indefinitely 
within the vertebrate host Others of the am rebuke, however, 
insteadpf becoming sporocytes like the rest, become gametocytes 
Now it is to these gametocytes that an extreme interest 
attaches, because it is to them, and to Manton’i study of them, 
that we owe the solution of the malaria problem Numerous 
observers had examined them before Manson’s time, but all hod 
failed m arriving at a correct idea as to their function It had 
been often observed that they circulate in the blood of the verte¬ 
brate hosts without, apparently, performing any function at all 
As soon, however, as they are drawn from the circulation—as 
when the blood containing them is made into a fresh specimen 
for microscopic examination—they undergo the most remarkable 
changes. They swell up and liberate themselves from the 
enclosing corpuscle. and then some of them are suddenly seen 
to emit a number of long mettle filaments These filaments can 
easily be watched struggling violently, and may sometimes be 
seen to break from the parent cell and to dart away among the 
corpuscles, leaving the residue of the gametocyte, with its 
melanin, an inert and apparently dead mass. 

Now it is not to be supposed that such an extraordinary 
phenomenon as this—which was observed by Laveran during 
his first investigations—could be witnessed without exciting the 
liveliest curiosity As a matter of feet a hot controversy rose 
regarding it Laveran, Danilewsky and Mannaberg maintained 
that the phenomenon is a vital one—that the motile filaments 
are living organisms, and constitute a stage in the history of the 
parasite Antolisei, GrassJ, Bignami ami others of the Italian 
school fell back upon the old theory—which we always like to 
employ when we cannot explain a phenomenon—that it 11 a 
regressive phenomenon, a disintegration of the parasite due to 
its death t* vitro Here, however, the controversy pracbdally 
stayed While the Italians, in conformity with their views, 
attached no signification to the motile filaments, Laveran, 
Danilewsky and Mannaberg, who held an opposite opinion, did 
not expressly or exactly state what their signification is. 
Mannaberg, indeed, held that they are meant to lead a sapro¬ 
phytic existence, but did not explain how they could escape 
from the body in order to do so 
It was reserved for Manson to detect the ultimate (though not 
the immediate) function of these bodies. He asked why the 
es ca p e of the motile filaments occurs only after the blood Is 
abstracted from the host (a feet agreed upon by many observers) 
From his study of these filaments, of their form snd their 
characteristic movements, he rejected the Italian view that they 
are regressive forms 1 he was convinced that they are living 
elements Hence he felt that the feet of their appearance only 
after abstraction of the blood (about fifteen minutes afterwards) 
must have some definite purpose in the life-scheme of the para- 
wtaa Wfrat is that purpose ? It is evident that these parasites 
like all others must pass from host to host; all known parasites 
are ca p a b le not only of entering the host, but, either in them 
•elves or their progeny, of leaving him. Manson himself had 
already pushed such methods of Inductive reasoning to a 
briUsantly successful feme in discovering by their means the ; 
development of Filana metnma In the gnat He now applied 3 
the same m eth ods to the study of the parasites of malaria. Why l 
dhoald the motile filaments appear only after abstraction of the 
blood? There could be only one explanation. The phenomenon, 
though U fe usually observed m a preparation for the microscope, 
is roa{ly meant to occur mithm the stomach cavity 0/ some 
suctorial insect, and consMuiit the first step ur lkt life*history 
the parasite outside the vertebrate Mast. 

1 Natobb, August * 1899. 
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j It fe perhaps Imposnbte for any one, except one who has 
■pent years in revolving this subject, to understand the full 
value and force of this remarkable induction To my mind the 
reasoning is complete and exigent. It was from the first impos¬ 
sible to consider the subject in the light in which Manson placed 
it without feeling convinced that the parasite requires a suctorial 
Insect for its further development And subsequent events have 
proved Manson to have been right 

rhe most evident reasoning—the connection between malarial 
fever and low lying water logged areas in warm countries—sug¬ 
gested at once that the suctorial insect must be the gnat (called 
mosquito in the tropics) , and this view was fortified by 
numerous analogies which must occur at once to any one who 
considers the subject at all, and which it is not necessary to 
discuss in this place 

Needless to lay, since Man son’s theory was proved to be right 
it has been shown to be not entirely original Nuttall, in us 
admirable history of the mosquito theory, demonstrates its 
antiquity Fleven years before Manson wrote. King had already 
accumulated much evtdeoce, based on epidemiological data, in 
favour of the theory A year later 11084), Laveran himself 
briefly enunciated the same views, on the analogy with Filana 
nocturne* Koch, and later, Bignami and Mendinl, were also 
advocates of the theory—partly on epidemiological grounds and 
partly because of a possible analogy with the protozoal parasites 
i of Texas cattle fever which Smith and Kilbome had shown to 
| be carried by a tick Hence many observen had Independently 
arrived at the same theory by different routes. But I feel it most 
necessary to point out here that there is a difference between a 
fortunate guess and a true scientific theory Interesting and 
suggestive as were many of the hypotheses to which I have just 
referred, they were to my mind fer from convincing Filana 
nocturne r, and even AOsesoma bigtmtHum , are not in close 
enough relationship with the Hemamrebuke to admit of very 
forcible analogies in regard to the respective life histories. 
The epidemiological arguments of King and Bignami (some of 
which were also used by Manson) were scarcely solid enough to 
support by themselves a theory of any weight All these wen 
hypotheses—bttle more I can scarcely conceive a practical man 
sitting down to laborious researches on the strength of arguments 
like these. On the other hand, Manson's theory was what I 
have called it—an induction —a chain of reasoning from which 
it was impossible to escape. 

I have wished to defend this work of Manson’s because it has 
been much misunderstood and much misrepresented, and even 
(in a somewhat amusing manner) completely ignored by some 
who, though they once strongly opposed his theory, now, as 
soon as it nas done its work, wish to forget it It is true that 
he endeavoured to predict the history or the parasites a little 
too far, and that he was in error (as will presently appear) 
regarding the immediate nature of the motile filaments; but the 
centre or his theory was invaluable I have no hesitation in 
saying that it was Manson's theory, and no other, which actually 
solved the problem , and, to be frank, I am equally certain that 
but for Manson's theory the problem would have remained 
unsolved at the present day 

To leave these interesting theories and to return to actual 
observations—I should begin by remarking that Manson thought 
the motile filaments to be of the nature of zoospores—that Is, 
motile spores which escape from the gametocytes in the stomach 
cavity of the gnat, and then occupy and infect the tissues of 
the insect In this he was proved, two years later, to have been 
wrong The motile filaments are not spores, but mscrogameies 
—that is, bodies of the nature of spermatozoa I have said that 
some of the amoebulse in the blood corpuscles of the host be¬ 
come sporocytes, which produce asexual spores (nomospores), 
while other amoebulse become gametocytes, which have do 
function within the vertebrate host As soon, however, as 
these gametocytes arc ingested by a suctorial insect they com 
meoce their proper functions. As their name indicates, they 
are sexual cells—male and female. About fifteen minute* after 
ingestion (in some species) the male gametocyte emits a variable 
number of microgametes—the motile filaments—which presently 
escape and wander In search of the female gametocytes. These 
contain a single matrogamet* or ovum, which U now fertilised 
by one of the mlcrogaraetei, and becomes a tygoie We owe 
this beautiful discovery to the direct observation of MacCallum 
(1897), confirmed by Koch and Marchoux, and indirectly by 
Bignami. Metchnikoff 1 , Simond, Schaudmn and Sledlecki 
have also demonstrated wlpt are practically sexual elements 
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in tome of the Cocddlidce Directly MacCallum'i discovery 
wu announced Manton taw the important bearing of it on the 
mosquito theory Admitting that the motile fiUments them- 
Helves do not infect the gnat, he at once observed that it was 
probably the function of the zygote to do bo— and this time he 
was perfectly right h 

I must now turn to my own researches. Dr Manson told me 
uf hm theory at the end of 1894, and I then undertook to 
investigate the subject as far as possible I began work m 
Secunderabad, India, in April 18^5 , and should take the 
present opportunity for acknowledging the continuous assistance 
and advice which I received both from Dr Manson and from 
Dr Lnveran, and later from the Government of India. Even 
with the aid of lhe Induction, the task so lightly commenced 
was, as a matter of fact, one of so arduous a nature that we must 
attribute its accomplishment largely to good fortune The 
method adopted—the only methoo which could be adopted—was 
to feed gnats of various species on persons whose blood con 
lained tne gametocytes, and then to examine the insects care 
fully for the parasites which by hypothesis the gametocytes were 
expected to develop into. This required not only familiarity 
with the histology of gnats, but a laborious search for a minute 
organism throughout the whole tissues of each individual 
insect examined—a work of at least two or three hours for each 
gnat But the actual labour involved was the smallest part of 
the difficulty Both the form and appearance of the object 
which I was in search of, and the species of the gnat in which 
I might expect to find it, were absolutely unknown quantities. 
We could make no attempt to predict the appearance which the 
parasite would assume in (he gnat, while owing to the general 
distribution of malarial fever in India, the species of insect 
concerned in the propagation of the disease could ncarcely be 
determined by a comparison of the prexalenceof different kinds 
of gnat at different spots with the prevalence of fever at those 
spots. In short, I was forced to rely simply on the careful 
examination of hundreds of gnats, first of one species and then of 
another, all fed on patients suffering from malarial fever—in the 
hope of one day finding the clue I was in search of Needless to 
aay, nothing but the most convincing theory, such as Man son's 
theory was, would have supported or justified so difficult an 
enterprise 

As a matter of fact, for nearly two and a half years my re 
suits were almost entirely negative I could not obtain the 
correct scientific names of the vanous species of gnats em¬ 
ployed by me in these researches, and consequently used names 
of my own Gnats of the genus Culex (which abound almost 
everywhere in India) I called “ grey M and 14 bnndled " mos 
quitoes, and it was these insects which I studied during the 
period I refer 10 At last, the persistently nugatory results 
which had been obtained with gnats of this genus determined 
me to try other methods I went to a very malarious locality, 
called the Sigur Ghat, near Ootacamund, and examined the 
mosquitoes there in the hope of finding within them parasites 
like those of malaria in man The results were practically 
worthless (except that I observed a new kind of mosquito with 
spotted wing*), and I saw that I must return to the exact 
method laid down by Manson The experiments with the two 
commonest kinds of Culex were once more repeated—only to 
prove om.e more negative The insects, fed mostly on cases 
containing the crescentic gametocytes of Haemomenas praecox, 
were examined cell by cell—not even their excrement being 
neglected Although they were known to have swallowed 
living Hiemamrebidae, no living parasites like these could be 
detected in their tissues—the ingested Hsemamoebidsc had in 
fact perished m the stomach cavity of the insects. I began to 
ask whether after all there was not some flaw in Man son's in 
duction ; bat no—1 still felt his conclusion to be an inevitable 
one And it was at this very moment that good fortune gave 
me what I was in search of 

In a collecting bottle full of lame brought by a native from an 
unknown source I found a number of newly-batched mosquitoes 
like those first observed by me in the Sigur Ghat—namely, 
iMMgpitoes with jr/rf/ff wings and boat-shaped eggs Eight of 
these were fed on a fptient whose blood contained crescentic 
gametocytes. Unfortunately I dissected six of them either pre¬ 
maturely or otherwise uimtWretorfly The seventh was 
examined, on August jo, cell by cell, the tissues of the stomach 
(which was now empty owing to the meal of malarial blood 
taken by the bisect lour days previously being digested) were 
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reserved to the last On turning to this organ I was struck fay 
observing, scattered on its outer surface, certain oval or rodnd 
cells of about two to three times the diameter of a red blood- 
corpuscle—cells which 1 had never before seen in any of the 
hundreds of mosquitoes examined by me My surprise was 
complete when I next detected within each of these cells a few 
granules of the ckaraettrhtfc coal black melon m of mamnat 
fever—* substance quite unbke anything usually found in mos 
quitoes. Next day the last of tne remaining spotted winged 
mosquitoes was dissected It contained precisely similar cells, 
each of which possessed the same melanin, only the cells 
In the second mosquito were somewhat larger than those in 
thejirst 

These fortunate observations practically solved the malaria 
problem As a matter of fact, the cells were the eygotes of the 
parents of remittent fever growing tn the tissues of the gnat , and 
the gnat with spotted wings ana boat shaped eggs in which I 
had found them belonged (as I subsequently ascertained) to 
the genus Anopheles Of course it waj impossible absolutely to 
prove at the time, on the strength of these two observations 
alone, that the cells found by me in the gnats were indeed 
derived from Hiemaincebldic sucked up by the insects in the 
blood of the patients on whom they had been fed—this proof 
was obtained by subsequent investigations of mine , but, guided 
by tbe presence of the typical and almost unique melanin in the 
cells, and by numerous other circumstances, I myself had no 
doubt of the fact The clue was obtained , it was necessary on ly 
to follow it up—an easy matter 
The preparations of tbe stomachs of the two Anopheles were 
sealed, and were afterwards examined by Dra. Smyth, Manson, 
Thin and Bland Sutton , and an account of the work and cfl 
me observations of these gentlemen was published a little later 
Unfortunately, my labours now met with a serious interruption , 
but not before I had succeeded again in finding ihe zygotes in 
two other mosquitoes—one, another species of Anopheles , also 
bred from the larva, and also fed on a case containing crescentic 
gametocytes, the other, a “grey mosquito" (Culexpipiens 
type), which had been caught feeding on a case of tertian (ever, 
and which I now think had become previously Infected from a 
bird with Haemamoeba reltcta. 

Early in 1808, mainly through the influence of Dr Manson, 
Sir H W Bliss and the United Planters’ Association of South 
era India, I was placed by the Government of India on special 
duty in Calcutta to continue my Investigations. Unable to work 
with human malaria—chiefly on account of the plague scare in 
Calcutta—I turned my attention to the Hcemamoebidsc of birds. 
Birds have at least two species of Hemamuebldae I sub 
jecled a number of birds containing one or the other of these 
parasites to the bites of vanous species of mosquitoes. Tbe 
result was a repetition of that previously obtained with the 
human parasites. Pigmented cells precisely similar to those 
seen in the Anopheles were found to appear in gnats of the 
species called Culex fat irons, Wiedemann, when these had been 
fed on sparrows and larks containing Haemamoeba reHela Ob 
the other band, there cells were never found in insects of the 
same species when fed on healthy birds or on birds containing 
the otber parasite, called Haemamoeba damlewskn 

It will be evident that this fact was the crucial test both as 
regards the parasitic nature of these cells and as regards their 
development from the heemocytozoa of tbe birds v and it was 
not accepted by me without very close and laborious experiment 
The actual results obtained were as follows — 

Out of 345 Culex fatigans fed on birds containing H reluta , 
178, or 73 per cent, contained 11 pigmented cells . n But, out of 
41 Culex fatigans fed on a man containing crescentic gameto 
eytes, 5 on a man containing immature tertian parasites, i$4 on 
birds containing H dantltwshi , *5 on hcahhy sparrows, and 
34 on birds with Immature H rwHeta^-oe a total of 340 insects, 
all carefully examined-—not one con brined a single “ pigmented 
cell " 

Another experiment was as follows 1—Three sparrows, one 
containing no parasites, another containing a moderate number 
of H tufa, and the third containing numerous H roNtta, 
were placed in separate cages within three separate mosquito- 
curtains. A number of Culex fatigam % all bred simultaneously 
from lame in the same breeding bottle, were now liberated 00 
the same evening partly within tbe first mosquito-netting, 
partly within the second, and partly within the third. Next 
morning many of these gnats were found to bave fod themselves 
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oq th« Mrdi da nog the night* Ten of each lot of gnat* were 
djqwirttd after a few days, with the following result — 

The ten gnats fed on the healthy sparrow contained no 
“pigmented oelU.” The ten gnats fed on the sparrow with a 
moderate number of parasites were found to contain altogether 
090 41 pigmented cells", or an average of 39 In each gnat 
The ten gnats fed on the sparrow with numerous parasites 
contained 1009 41 pigmented cells’ 1 , or an average of 100 cells 
in gnat These thirty specimens were sent to Manson in 
England, who made a similar count of the cells. 

I may mention one more out of several experiments of the 
aune kind A stock of Cultx fattgsns^ all bred from ihe larva, 
were fed on the same night panly on two sparrows containing 
H rt/tefoj and partly on a crow containing H damlewsku 
(placed, of course, under separate mosquito nettings) Out of 
33 of the former lot, 23 were found to have pigmented cells , 
while out of 16 of the latter, none had them 
Hence no doubt remained that the 41 pigmented cells" 
r eal ly constitute a developmental stage in the mosquito of these 
parasites; and thu view was accepted both by Lavcran and 
Manson, to whom specimens had been sent In June 1898, 
Manson published an illustrated paper concerning my re 
searches, and showed that (he pigmented cells must m fact be 
the zygotes resulting from the process of fertilisation discovered 
by MacCullum 

It remained to follow out the life-history of the zygotes, tor 
this purpose it was immaterial whether I worked with the 
avian or the human parasites, since these are so extremely 
like each other I elected to work with the avian species, 
chiefly because the plague scare In Bengal still rendered ob¬ 
servations with the human species almust Impossible. By feed 
ing Cut x fafigans on birds with ff reheta and then examining 
the Insects one, two, three and more days afterwards it was 
easy to trace the gradual grovfch of the zygotes. Their de¬ 
velopment briefly is as follows —After the fertilisation of the 
macrogamete has taken place in the stomach cavity of the gnat, 
the fertilised parasite or zygote has the power of working Us 
way through the mass of blood contained in the stomach, of 
penetrating the wall of the organ, and of affixing itself on, or 
just under its outer coat Here it first appears about thirty-six 
hours after the insect was fed, and Is found as a 44 pigmented 
cell"—that Is, a little oval body, about the size of a large red 
corpuscle, and containing the granules of melanin possessed by 
the parent gametocyte from which the macrogamete originally 
proceeded In this position it shows no sign of movement, 
but begins to grow vapidly, to acquire a thickened capsule, and 
to project from the outer wall of the stomach, to which it is 
attached, Into the body-comsty of the insect host, At the end of 
six days, if the temperature of the air be sufficiently high (about 
8o° F ), the diameter of the zygote has increased to about eight 
times what it was a* first, mat is, to about 60 p. If the 
stomach of an infected insect be extracted at this stage, it can 
be seen, by a low power of the microscope, to be studded with 
a nqmber of attached spheres, which nave something of the 
appearance of waits on a finger These are the Urge zygotes, 
which have now reached maturity and which project prominently 
into the qioequlto's body-cavity 
All this could be ascertained with facility by the method I 
have mentioned, and it should be understood that gnats can be 
kept alive for weeks or even months by feeding them every few 
days on blood—or, as Bancroft does, on bananas. But a most tm 
portent point still required study What happens after the zygotes 
Qncft maturity ? 1 found that each zygote as it Increases in size 
into meres, each of which next becomes a blastopkore 
f a.number or blasts attached to its surface Finally, the 
1 tenures, leaving the thick capsule of the zygote 
1 tbounnds of theoUsti. The capsule now ruptures^ 
allows the blasts to esrspe into the body-fluids of the 
Insect 

These blasts, when mature, are seen to be minute filamentous 
b odi es , about Xi-i6p in length, of extreme delicacy, and some 
what spindle-shaped—that is, tapering at each extremity. Just 
as the zygotes recall the shape of the Coccidiidoe, so do thei 
blasts vfleaft the 41 falciform bodies." Prof Herd man and I 
havea4Mld this word "blast" for these bodies after careful 
oooskmBiii—but other* prefer other names. They are, of 
court*, tfim*; bit spores which have beefc produced by a 
pftvioM* sexual peaces*—and sic in fctif the result of a kind of 
pofyembey Just as a fertiUsed ovum gives rite to blasts, which 
produce the duster of cells constituting a multicellular animal, so, 
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in this case, the fertilized ovum, or zygote, gives rise to blasts, 
each of which, however, becomes a separate animal Prof 
Kay Lankester suggests for the blast* of the HsemamccbUbe the 
simple term 41 filiform young " 

At this point the investigations took a turn of extreme Interest 
and importance, scarcely second even to what attached to the 
first study of the zygotes. Sine*- the blasts are evidently the 
progeny of the zygotes, they must carry on the life-history of 
the parasites to a further stage How do they do so ? What 
is their function ? Do they escape from the mosquito, and in 
some manner, direct or indirect, set up infection in healthy men 
and birds ? Or, if fiot, what other purpose do they subserve ? 
It was evident that our knowledge of the mode of infection in 
malarial fever—and perhaps even the prevention of the disease 
—depended on a reply to these questions. 

As I have said, the zygotes become npe and rupture about a 
week after the insect was first infected—scattering tne blasts into 
the body-cavity of the host What happens next ? It was next 
seen that by some process apparently owing to the circulation 
or the insect's body fluids (for the blasts themselves appear to bo 
almost without movement), these little bodies find their way 
Into every part of the mosquito—into the juices of its head, 
thorax, and even legs. Beyond this it was difficult to go All 
theory—at least all theory which I felt I pould depena upon — 
had been long left behind, and I could rely only on direct obser 
vaiion Gnat after gnat was sacrificed in the attempt to follow 
these liodies. At last, while examining the head and thorax of 
one Insect, I found a large gland consisting of a central duct 
surrounded by large grape like cells. My astonishment was 
great when I found that many of these cells were closely packed 
with the blasts (which 1 nmyadil are not in the least like any 
normal structures In the mosquito) Now I did not know at 
that time what this gland is It was speedily found, however, 
to be 4 large racemose gland consisting of six lobes, three 
lying in each side of the insect’s neck The ducts of the lobes 
finally unite in a common channel which runs along the under 
surface of the head and enters ike msddlo stylet , or lancet , of the 
insect's proboscis 

It was impossible to avoid the obvious conclusion. Obscrva 
tion after observation always showed that the blasts invariably 
collect within the cells of this gland It is the salivary or 
poison gland of the insect, similar to the rail vary gland found in 
many insects, the function of which, In the gnat, had already 
been discovered—although I was not aware of the fact That 
function is to secrete thefluid which is injected by the insect when 
it punctures the skin —the fluid which cause* the well known 
irritation of the puncture, and which is probably meant either to 
prevent the contraction of the torn capillaries or the coagulation 
of the ingested blood The position of the blasts in the cells of 
this gland could have only one Interpretation—wonderful aa that 
interpretation is. The blasts must evidently pass down the ducts 
of the salivary gland into the wound made by tbe proboscis of 
the Insect, and thus cause infection in a fresh vertebrate host 

That this actually happens could, fortunately, be proved with 
out any difficulty As I had now been studying the parasites of 
birds for some months, I possessed a number oTburds of different 
species, the blood of which I had examined from time to time 
(by pricking the toes with a fine needle) Some of them were 
infected, and some, of course, were not Out of m wild 
sparrows examined by me in Calcutta, I had found ff relit ta — 
the parasite which I had just cultivated in Culex fatigans m 
15, or 13 5 per cent As a rule, non infected birds were 
released, but 1 generally kept a few to use for the control 
experiments mentioned above, and the blood of these birds 
had consequently been examined on several occasions, and 
had always been found free from parasites. At the end 
of June I possessed five of these healthy control birds- four 
sparrows and one weaver-bird. All of them were now 
carefully examined again and found to be healthy. They 
were placed in their cup within moaquito nets, and at the same 
time a large stock of old Infected mosquitoes were released with¬ 
in the same nets. By 11 old infected mosquitoes" I mean 
mosquitoes which had been previously fed repeatedly on infected 
birds, and many of which on dissection had been shown to have 
very large numbers of Idosts in their raltvary glands. Next 
morning, numbers of these Infected gnats were found gorged 
with blood, proving that they had indeed bitten the healthy birds 
during tbe night. Tbe operation was repeated on several 
nirrredinz nights, until each bird had probably been bttten by 
at least adosen of the moequltoea On July 9, the blood of the 
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lnrdx was examined again I scarcely expected any result so 
complete and decisive Every one of the five birds was now 
found to contain parasites—ana not merely to contain them, but 
to possess such immense numbers of them as I had never before 
.seen in any bird (with H> relicta) in India. While wild sparrows 
in Calcutta seldom contain more than one parasite in every field 
of the microscope, those which I had just succeeded in infecting 
contained ten, fifteen, twenty and even more in each field—a 
fact due probably to the infecting gnats having been previously 
fed over and pver again on injected birds, a thing which can 
rarely happen in nature 

The experiment was repealed many times—generally on 
two or three hesithy birds put together But I now improved 
pn the original experiment by also employing controls in the 
following manner A stock of wild sparrows would be ex 
amined, and the infected birds eliminated The remainder would 
then be kept apart, and at night would be carefully secluded 
from the bites of gnats by being placed within mosquito nets. 
These constituted my stock of healthy birds. From time to 
time two or three of these would be separated, examined again 
to ensure their beinp ali&olutely free from parasites, und then 
sutyected to the Idles of 11 old infected mosquitoes," and, of 
course, kept apart afterwards for daily study Thus my stock 
of healthy birds was also my stock of control birds. Until they 
were bitten by gnats', I found that they never became infected 
(except in a single case in which I think I had overlooked the 
parasites on the first occasion), although large numbers of 
healthy birds were kept in this manner The result in the case 
of the sparrows which were subjected to the bites of the infected 
gnats was different indeed Out of 28 of these, dealt with from 
time to time, no le«9 than 22, or 79 per cent, became infected 
jn from five to eight days. Ana, as in the first expen 
ipent, all the infected birds finally contained very numerous 
parasites. 

It was most interesting to watch the gradual development of 
the parasitic Invasion in these birds, and this development 
presented such constant characters that, apart from other reasons, 
it was quite impossible to doubt that the infection was really 
caused by the mosquitoes. The course of events was always as 
follows The blood would remain entirely free from, parasites 
(or four, five, six or even seven days. Next day one or 
nerhius two parasites would be found in a whole specimen 
The following day it was invariably observed that the number 
.of the organisms had largely increased j and this increase con 
tinued until in a few days immense numbers were present—so 
that, finally, I often observed as many os seven distinct parasites 
contained within a single corpuscle * Later on, many of the 
birds died , and their organs were then found to be loaded with 
the characteristic melanin of malarial fever 

I also succeeded in infecting on a second trial one of the six 
sparrows which had escaped the first experiment ; and also a 
crow and four weaver birds 1 and, lastly, gave a new and 
more copious infection to four sparrows which had previously 
contained only a few parasites 

These experiments completed the anginal and fundamental 
observations on the life history of the ftemamrebuke fin mos¬ 
quitoes. The parasites had been earned from the vertebrate host 
into the gnat; had been followed in their development in the 
gnat; and had finally been earned back from the gnat to the 
vertebrate host The theories of King, Laveran, Koch and 
Bignami, and the great Induction of Manson, were justified by 
the event and I have given a detailed hlitoncal and critical 
account of these theories, and of my own difficulties and ex 
perlences, in the hope of bringing conviction to those who 
might, perhaps, otherwise think the story to be too wonderful 
4 for credence 

But work pf great importance remained to be done I had 
intended, immediately after making this study of one of the 
parasites of birds, to extend the investigation more Tally to those 
of man—a work which now presented no difficulty, since both 
the kind of mosquito hospitable to them {Anohhsies) and the 
fonnrof the parasites fin the mosquito were well known to me 
, Unfortunately 1 wax obliged to attend to other and less 
important dutiea, wWch kept me fully occupied for several 
months—an interruption which practically pqt an end to my 
own stgdy of the mosquito-theory at a very interesting point 
No tube, however, was really lost. In December 1098, Dr 
, Daniel* of, the Malaria Commission of the Koysi Society and 
thei£ftypnlal Office, arrived in Calcutta to examine and report 
upon m> result* After carefully repeating the various expen 
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menu, he folly confirmed the stnteaienta mode by W Al (ha 
same moment, the work was taken up with great brUtfianCe and 
success by Dr Koch and by Prof Grasai and Drs. Btenaml hndj 
Baslianelll, fin Italy I must now describe tha mves&ga&Soes of 
these observers—though I have scarcely space to do bo at the 
length they deserve 

Ever since the discoveries of Laveran and Golgi, the Itabpn 
observers of the Roman school had done much Important woirk 
on malaria, facilitated by the well known prevalence of tltte 
disease near Rome—work, if not of much originality, yet lull of 
careful detail More recently, however, this work had been 
practically arrested by their theory—wholly gratuitous, but 
which they accepted as a dogma—that the motile filaments art 
forms of disintegration ttt vi/ro When Manson propounded hls 
theory, Bignami, for instance, rejected it on this ground. Bat 
at the same time he evolved a gnat theory of hls own—a theory 
that malarial fever is inoculated by gnats which carry the 
parasite from marshy areas. The arguments he need were the 
epidemiological ones already advanced by King, and whioh cun 
scarcely be said to amount to more than a plausible hypothesis 
the only solid basis for the theory*—that of Manson—was op¬ 
posed by him. Later, however, the work of Simond, Schaodinn, 
Siedlecld, MacCallum and myself, explained by Manson, ren¬ 
dered the Italian position concerning the motile filament* quite 
untenable , and Baatianelll, Bignami and Grain now undertook 
a study of the raosquito-tbeoiy on sound principles My own 
results, with descriptions of the technique employed and with 
illustrations of the rygotes, had been published from time to 
time, a summary of them had been given by Manson in Tune 
1898, and another, including the infection of healthy turds, 
before the British Medical Association, early In August, and 
thert Could therefore be no difficulty In following up the obser¬ 
vations therein recorded In September, Grass! published a 
paper in which he described certain investigations made in Italy 
with a view to ascertaining the species of gnats which are 
associated with the prevalence of malaria in that country Such 
in\cstigations are not, I think, trustworthy; and,01 a matter of 
fact two out of the three species of gnat then selected by Grasai 
as being malaria-bearing ones have now been rejected by him. 
The third species was an Anopheles % namely A clamper, Fabr 
At the same time Bignami resumed his study of the subject 
Some years previously, following his theory, he had endeavoured 
to infect healthy persons by the bites of gnats brought from 
malarious places. He had failed, and abandoned his efforts— 
and I believe that his method would of itself never have led to 
a soluiion of the problem In the autumn of 1898, however, he 
renewed his efforts, but was again unsuccessful until he used a 
number of Anopheles darker, Drought from a house containing 
infected persons* The result was successful, the subject of the 
experiment becoming infected after some time. This important 
experiment gave the first confirmation with human malaria of 
my previous inoculation experiments with the malaria of birds, 
but since other species of gnats as well as A clamper had been 
emplojed, it failed to fix suspicion entirely on the latter In 
order to obtain this result, these olnervcrs were finally obliged 
to resort to the correct method of Manson and .myself—namely 
that of direct cultivation of the parasites in the gnat. Soccese 
was now immediate. The rygotes and blasts of the parasites 
were found, exactly as previously described by me, in the 
tissues of A tlavtger, and, lastly, healthy persons were tnfeoted 
by the bites of these insects, rushing forward with admirable 
rapidity, the Italian observers next found that all throe species 
of the human Hemammbuhe are cultivable fin A clcnAper, Spd 
not only in this, but m other Italian species of Anoph ele s 
while, like me, they failed in cultivating the parasites fid CnUx. 

Almost simultaneously Koch repeated and oonfirmad with the 
weight of hls authority most of the results which had been 
obtained as regards both the human and avian parasites. In 
August 1899, the malaria expedition sent to Sierra Leone by 
the Liverpool School of Tropical Modhtfne (of which ex pe di ti on 
I was a member) found the human puaritds in two spinks of 
Anopheles In that colony, namely A, rawft, Loew, add A 
ftmestns, Giles. I hear also that the same result has been ob¬ 
tained with Anopheles in two other parts of the world s 10 that 
it would appear that something like nine spades of A ne ph ek s 
have now been inculpated—while as yet every spades of uuta 
which has been tried has foiled to give positive Results. 

From this point it becomes imeosrible to follow in detail the 
remarches earned out In connection with (he masqdite^heory 
1 Nartrur, Ad feu* 3,189^ 
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fat vartaft porta 0/the world. '.The facts already collected would 
fill 0 MtU votatme 1 and ewy month wit n esses additional 
paW edkm on tbt subject. I shall therefbw, m conclusion, 
ooqtnt rti|setf with a brief reference to three points of leading 
importance, 

I shall fitvt try to Indicate bow completely the recent du 
ooverbs explain the well known laws regarding the diffusion of 
malaria. As mentioned at the beginning of this lecture, malarial 
fertr haa long been known to be connected with the presence of 
******* water That fa to my, we generally, though not in- 
Variably, find that the dlaease U associated with low lying flat 
ureas, where Water tends to collect to a considerable extent It 
was Indeed the general appreciation of this law which led to the 
old miasma-theory of the oneuse—the theory on which the word 
“malaria* 1 was based We assumed that the poison is one 
which rises from marshy areas in the form of a mist, and which 
thence infects all living within a given distance Later, when 
the pathogenetic parasite was discovered in the blood of febnei 
rants, tinny obscrran, still clinging to this conception, thought 
that the parasite Is an organism which in its free state dwells in such 
places, and diffuses Itself in such mists. It is interesting to note 
how near to the truth this almost instinctive conception took □&. 
It is right hi idea, wrong in bet It is not the parasite itself which 
springs from the marshy ground, but the earner of the parasite 

This was one of the many interesting points made by King in 
his mosquito-theory of seventeen yean ago But King fell into 
an error which could have been used as a powerful argument 
against his hypothesis. He seemed to have assumed that all 
mosquitoes nse from marshes. Hence, he said, malana exists 
in the presence of marshes, hence it is a disease of the country 
rather than of towns, and so on. As a matter of fact, mosquitoes 
as a rule do not rise from marshes at all, they do not all even 
rise from pools of water on the ground, the commonest species, 
at least of those which habitually annoy human beings, spring 
from tabs and pots of water in the vicinity of houses, ana are 
in de ed more common in cities than in country places, at any 
rate In the tropics. Now u is not the least interesting feature of 
recent researches that they have shown where the error lay. As 
soon as I had succeeded in cultivating the human parasites in 
my “ dappled-winged mosquitoes," which were really g'nats of 
the genus Anopheles, I began to study the habits of these insects, 
and soon ascertained the remarkable fact that while gnats of 
genus CuUx generally breed. In India, in vessels of water round 
nooses, gnats of genus Anopheles, which I had just connected 
with malaria, breed in small pools of t voter on the ground This 
point was made the subject of a special Investigation by the recent 
expedition to Sierra Leone; and we found that the law holds 
good there as In India. While Culex larvae were to be seen In 
almost every vessel of water, or empty gourd or flower pot hi 
which a little rain-water collected, in only pne case did we find 
Anopheles larvae in such. On the other hand, Anopheles lanrge 
occurred in about a hundred small paddles scattered through the 
city of Freetown—poddies mostly of a fairly permanent descrip¬ 
tion, kept filled by the rain, and not liable to scorning out 
daring heavy showers. What was almost equally significant, 
the larvae seemed to live chiefly on green water weed Hence 
It follows that while Qnlex, the apparently innocuous genus of 
geats, are ementially, or at lost often, domestic insects, 
Anopheles, the malaria-bearing genus, are essentially gnats 
which spring from st ag n a nt water on the ground And numerous 
other fact* in the history of malaria can be explained by the 
mm# dfacovery It is supposed, for instance, that malaria 
originates from freshly turned earth, now we actually noted 
examples where railway embankments and the like had pro¬ 
duced Anop hel es pools y and it is easy to see that disturbance of 
the sd|l may often produce depressions in the ground capable of 
holding a little rain water suitable for the larvne of these insect* 
Aflpin, malarial fever often appaata on board vessels which have 
toothed at malarious ports ; as an explanation of this we aacer 
MW Chit Anopheles visit ships from the shore In short, on 
Studying the matter from every point of view, I must confess to 
bsttig iMomnt of any weU-e&ablisbed fact about malarial lever 
which fa nos explained by the mosquito theory 

This bfings me to the subject or objections to the mosquito- 
theonr, In rijm of the exact and copious microscodcal and 
espenhenmi endeoce which has now been collected in proof 
of the tbeorV, k fa no longer permissible to doubt the main 
fifafix % and the objtifeions which one still finds, beth in the lay 
aqpi the nsertfae* press, are generally based on a complete 
ignorance of these facts* end need not be discussed here. But 


MO. 15 . 9 ^, VOL. 6l] 


there is one objection—frequently mode, In spife of corrections 
as frequent, by persons who reside in malarious places—which 
|| deserves comment This is, that malaria exists where there are 
no mosquitoes, and that so*and so has had fever without being 
bitten by gnats at all Generally speaking, we must always 
remember that mahuial fever is a disease in which relapses 
occur perhaps for yean after the fint infection, and that it b 
this fint infaction and not the relapses which are dm. to the 
bite of Anopheles It is thus possible to suffer from any number 
of attacks of fever without being bitten by Anopheles (except on 
one occasion), and without invalidating the theory—a fact of 
which those who argue in this manner are generally ignorant 
Again, it is well known that one may be bitten without 
perceiving It, that some persons are singularly callous to 
the punctures of these insects, and, lastly, that many others 
have very limited powers of observation 1 may say at once 
that, personally, I cannot accept any statement to the effect 
that gnats are absent m any locality in the tropics, until such a 
statement is made by a competent observer after direct search ; 
because I have never been in any place in the tropics—and I 
have been in a large number—where there were no gnats. On 
the other hand, 1 nave often found numerous gnats in localities 
where I was previously told there were none I was once 
actually informed that there are no mosquitoes in Sierra Leone ! 
The fact fa that those who will trust the statements of the 
general public on such matters must be very credulous. 

I turn lastly to the all important subject of prevention, but 
can do no more than touch upon it here Two methods sug 
gest themselves at once. I need not refer to that of guarding 
against the bites of these insects by the use of mosquito-neti 
and so on—an obvious and, I believe, an exceedingly useful 
measure, which may reduce the chances of Infection to a small 
fraction Unfortunately such methods will never be employed 
on a large Kale in the majority of malarious localities , and we 
must resort to the destruction of malaria bearing species of 
gnats . Early in 1893 I reported to the Government of India 
that it may be possible to exterminate Anophi lei In some locali¬ 
ties—especially some towns, cantonments and plantations— 
owing to the habit the Insects have (in some places) of breeding 
only Tn selected pools, brace then, a considerable literature 
has already grown up round the subject Reviewing this litera¬ 
ture, It seems probable that we may be able to exterminate 
Anopheles, or at least largely reduce their numbers, in towns 
where, owing to the conformation of the ground, the low level 
of the subsoil water or the small rainfall, surface pools suitable 
for the insects are comparatively few The methods which can 
be adopted against the lame are numerous—such as brushing 
out the pools with a broom, draining them away, filling them 
up, or treating them with various entietdes , such as paraffin and 
numerous other substances (recently investigated by Celli and 
Caaagrandi) On the whole, the most promising tneihod which 
suggests itself fa the employment of some cheap solid materia) 1 
or powder which dissolves slowly, which kills the larv* without 1 
injuring higher animals, and which renders small pools unin¬ 
habitable for the larvte for some months If, for instance, a 
cartload of such a material would suffice to extirpate the larvic 
from a square mile of a malarious town the result would be a 
targe gam to Us healthiness. Dr Fielding Ould has lately re 
ported favourably on fur Grillet recently reports a cose In 
France where a Urge district was rendered free of malana by 
the extensive use of lime for agncullural purposes. Gas-time, 
or even common salt, may be suggested In short, though the 
question of the possibility of attacking these insects with sue 
cess fa still entirely In the expenmental stage, we may reason 
ably hope that the mosquito theory of malaria may tome day 
prove to be as useful to humanity as it certainly ha proved 
interesting to the stodent of Kience, 

In conclusion, however, I should add that this result is not 
likely to be attained unless we, as a nation, determine to pay 
more attention to scientific discoveries in the field of tropiqu 
medicine than hitherto we have done Dui^ng the last fifty 
years discovery after discove 17 in this field has been made with 
out finding any adequate reflex in medical and sanitary pcac« , 
tice in our tropical possessions The discoveries* for instance, , 
of Lttech, Devalue, Dubini, Bilharx, Bancroft, Koch, Laveran, 
Malison, Carter and Giles, though nearly concerned with the 
Uvea of thousands of human beings, have been generally treated 
either with scepticism or neglect—have been neither sufficiently 
followed in the laboratory nor sufficiently acted upon in the 
region of practical sanitation. 
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AUSTRALIAN EXPERIMENTAL FARMS 

'T'HE importance Attached by the various Australian Govern 
1 menu to the encouragement of agriculture is shown in the 
fact that in most of the colonies a department of agriculture has 
been established, the official head or which Is a member of the 
colonial ministry In New South Wales a site suitable for a 
central establishment was selected at Ham Common, near the 
town of Richmond, in the Hawkesbury district, about 39 miles 
from Sydney, where an area of about 4000 acres was resumed 
for the puipose The college and farm are now In their seventh 
year of existence Accommodation is provided for ninety six 
resident students, and during 1898 there was a full roll Theo 
retical as well as practical instruction in imparted by experts in 
every branch of agriculture, and experimental work is carried on 
with cereal and other crops. There is an orchard, 30 acres in 
extent, and a vineyard, 10 acres in extent, and the cultivation 
of plants for the production of scent has also been begun 
There are also experimental farms at Bomen, 304 miles from 
Sydney, in the Momimbidgee district, and at Wollongbar, 
366 miles from Sydney, in the Richmond River district The 
former is near the town of Wagga Wagga, afld embraces an 
area of 2460 acres, of which 1200 acre* are in cultivation, 1000 
seres being devoted to growing cereals, of which 500 acres are 
for seed wheat, 85 acres to fruit trees and grape vines, and 80 
acres to forage plants , while 8 acres are under olive trees , the 
remaining portion being taken up by irrigation plots, nursery 
and experimental plots Quarters have been provided for 
twenty hve students. At the Wollongbar farm experiments 
have been made with sugar canes obtained from New Guinea, 
sugar cultivation being a staple industry on the Clarence, 
Richmond, and other northern nvers, Experiments with grasses 
for the grazing of dairy cattle have been carried on, and steps 
taken to assist the dairying industry, which is greatly on the 
increase in the northern parts of the colony Other Inals are 
being made with citrus fruits, pineapples, luuianai, and various 
other tropical and semi tropical fruits The total area of the 
farm 11 263 acres The experimental farm at Bathurst, 145 
miles from aydney, is largely devoted to the cross breeding of 
sheep, irrigation, fruit growing, cereal culture, and general 
mixed farming The area of the farm u C96 acres, to which 
leased areas of 176 acres have been added The area under 
cultivation is 370 acres. There are 1000 sheep and lambs on 
the farm 1 and nine students have been enrolled Another farm 
U situste at Coolabah, in the dry country, about 424 miles from 
Sydney, where there are about soo acres in cultivation, trials 
being systematically made with various kinds of wheat, maize, 
sorghum, cow peas, grasses, fodders, and so on There is also 
a travelling instructor, whose duty it is to visit the rural districts 
and give personal advice and practical demonstration in all 
matters connected with agriculture Under the direction of the 
Government pathologist, investigations are earned out at the 
laboratories at the Sydney, Bathurst, and Wagga Wagga farms. 
At, a laboratory at Pymble, a few miles from Sydney, the 
diseases of citrus plants have formed the subject of special 
inquiry Operations at Bathurst are not specially directed to 
agriculture, but are confined more to the diseases of stock , but 
at Wagga Wagga the work of the laboratory 11 mainly in con 
nection with wheat and other farm crops 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

A schooi of forestry u to be established at Yale University 
The large estate bequeathed by the late Prof O C Marsh wul 
be Vised as a school of botany, and will also be used for the 
present as a school of instruction in forestry 

Besides the degrees recognised by the State, the univertiUes 
of h ranee can grant de grees exclusively Kienbfic, but which con 
far none of the right* or privileges belonging to the State 
degrey, and which must In no case lie declared as equivalent to 
them We learn from the Lancet that the Nancy faculty of 
medicine is not content with its power to present candidates 
for the university doctorate as regards meaiane, but desires 
the right to present for a degree persons who have shown their 
especial knowledge in biological science The council of the 
University of Nancy has weed to this proposition, and accepted 
it at a special meeting The resolution has just been approved 
by the Minister of Public Instruction, and so, starting during 


the current scholastic year, the faculty of medicine at Nancy is 
authorised to present candidates for the sew degree, whies Is 
the dm of the kind to exist in Franco 

The unsatisfactory condition of the teaching of geography In 
this country should afford plenty of scope for the work of the 
Geographical Association, which alms “ to improve the teaching 
of geography by spreading the knowledge of all such, methods as 
call out the pupil's intelligence and reasoning powers and make 
geography a real educational discipline, instead of merely loading 
the memory with names and Uotated facta,” The membership 
of the Association has hitherto been limited to teachers In 
secondary schools and others interested in public school educa 
tion At the recent annual meeting, its boundaries were ex¬ 
tended, and the Association is now open to all teachers of geo¬ 
graphy, and to other persons desirous of encouraging improved 
methods of geographical instruction Geography as it is usually 
taught ought to be banished from our schools, for it is of no 
scientific value whatever, and benumbs a child's intellect instead 
of developing it When the authorities which supervise and 
examine ttie work done in primary and secondary schools take a 
wider view of geography than at present exists, when, In fact, 
they make geography mean physiography, there will be hope for 
the rational methods of teaching which the Geographical Amo 
ciation seeks to encourage 

A short time ago it was proposed to form a Bureau or 
School of Research in Washington, under the supervision of the 
Smithsonian Institution The Regents of the Institution are in 
sympathy with the scheme, but they consider that their present 
powers are scarcely broad enough to embrace the work pro¬ 
posed They may, however, decide to ask Congress to provide 
the means for organising the scientific work of the various 
Government departments, and for co operating wRh the uni¬ 
versities and colleges of the United States in systematic research 
work The Bureau would be in connection with the proposed 
National University, upon which subject a sub-committee of the 
National Educational Association fcuu just presented a report 
The committee suggests that if the Smithsonian Institution is 
unable to take the Initiative In the matter, the Bureau of 
Education shall become the admmutrative centre uf the Bureau 
of Research Under the terms of either of the plans proposal, 
it 11 assumed that the peraons admitted to carry on research will 
be graduates of a college or university in good standing, or will 
have had an equivalent training The committee point out that 
such a bureau of research, whether It be placed under the care 
of the Smithsonian Institution or under that of the Department 
of Education—which would supersede the existing Bureau of 
Education—would be a source of strength to the higher educa 
tion of the United States and a great advantage to the Govern¬ 
ment in its work of promoting the progress of science and the 
useful arts, and in applying the result of scientific investigation 
to the de\elopment of the natural resources of the country, of 
agriculture, of manufactures, and of commerce 


SCIENTIFIC SERIALS. 

American Journal of Science, March —Hot water and soft 
glass in their thermodynamic relations, by C. Baras. Glass 
■hares the jwoperty of colloids, of being soluble in a liquid when 
1 he latter is hot enough. Glass is absolved m water heated 
under pressure to 210* Every glass at a sufficiently high tem¬ 
perature must eventually show complete solubility lit water. 
Such solutions are, however, unstable at ordinary temperatures. 
The solubility of silicates in very hot water has an important 
bearing upon natural phenomena. Sea water more than *00 
metres below the surface of the ocea n will remain liquid at 
200° If, therefore, water from anywhere below that depth 
penetrates into the earth as far as the isotherm for 200*, the 
rock there, if of the character of glum will become liquefied, 
apart from pressure. The hydrated riUcate fa thus virtually 
fluid 8 kilometres below the surface, and the level of aqueous 
fusion U five times as near the surface as that of igneous fusion. 
—An electrical thermostat, by W. Duane and C. A. Lory. 
The thermostat, which fa of vary high efficiency, oonatots cl a 
wooden trough containing an ordinary mlt solution, which fa 
heated by an electric light current mtrodaccd (hfotgh sine- 
plates at the ends of the trough The regulating device n a set 
of brass tubes filled with alcohol, wboae expansion depresses a 
thread of mercury in one arm of a U-tubo, and thus makes 
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content In the other aim The circuit thus established works a 
relay which Inserts a resistance In the heating circuit, and thus 
automatically reduces the temperature* rhe action is remark 
ably prompt, the regulating circuit being made and broken two 
qr three times per second The temperature of the thermostat 
remains constant to within * T Vi th of a degree C, even when 
the mrrounding temperature changes suddenly by some 12 
d eg r ees .—Explorations of tbe Albatross in the Pacific, (ill ), 
be A. Agrafe. The deepest trawl haul yet made was made 
snout 75 miles east of Tonga Tabu. It was at 4173 fathoms. 
The bag brought up a number of large fragments of ulicious 
sponge, belonging probably to the genus Crateromorpha, which 
had been obtained by the Challenger at depths of only 500 
fathoms. The bottom consisted of light brown volcanic mud 
mlJmd with rudlolariani.— Illinois Gulch meteorite, by H L 
Preston. This slderite was found In Montana last year, on the 
bed rock about four feet below the surface. It weighs a} kilo 
grams, and consists of 02 5 per cent iron, 6 7 per cent nickel, 
and traces of cobalt, silicon, phosphorus and carbon It shows 
no figures on etching, but greatly resembles the Morrodal elder* 
Ite of Norway —Trie Silurian*Devonian boundary In North 
America, by H S Williams. This first artiole deals with the 
Chapman sandstone fauna. It must be regarded as the equiva 
lent of the topmost fauna of the Welsh Silurian system This 
classifies the Lower Helderberg formation in the Silurian 
system 

Tin Pkysual Review for January contains the first part of 
a paper, by Prof R A. Fessenden, bearing the title of f< A 
determination of the nature of the electric and magnetic 
quantities, and of the density and elasticity of the ether Mr 
B E Moore, in the same number, deals with electrolytic polari 
ration , and Mr H V Carpenter with the com pan son of two 
self inductances. 


SOCIETIES AND ACADEMIES 
London* 

Royal Society, February 1 On the Influence of the 
Temperature of Liquid Air on Bacteria.*' By Allan 
Macfadyen, M D 

Tbe experiments of Dr Horace T Brown and Mr Eseombe 
(Roy Sac Proc vol 62, 1698, p. 160) have shown that no 
appreciable influence Is exerted upon the germlnatlve power of 
seeds when exposed for 1 ro hours to the temperature of liquid 
air (-183° C to - 192* C ). The results were equally negative 
In the recent experiments of Sir W Thiselton-Dyer (ibid vol 
6J, 1899. p. 361), in which aeeds survived exposure for upwards 
of six hours to toe temperature of liquid hydrogen (- 350* C 
to - 353 ’C^ 

The following investigation on the influence of the tempera 
tore of liquid sir on bacteria was carried out at the suggestion 
of Sir James Crichton Browne and Prof Dewar The necessary 
facilities were moat kindly given at the Royal Institution The 
experiments were conducted under the personal supervision of 
Professor Dewar, and he has asked me to put the results on 
record, although It must be acknowledged that the essential 
features of the Investigation are due to him. 

Ten organisms were used for the experiments, vu — B typhosus, 
3 coU communis, 3 dipthenae, Spirillum cholera* Asimticae , 
3 protests vulgaris, 3 ackU tactics, 3 an throe is (sporing 
culture), Staphylococcus pyogenes a ur eus , 3 phosphorescent and 
Photobacterium balticum. 

The cultures were simultaneously exp ose d to the temperature 
of liquid air for twenty hours (-182* C to - 190* C) They 
were then carefully thawed and examined. The results may be 
briefly stated. In no instance, whether on solid or in liquid 
media, eould any impairment of the vitality of the micro¬ 
organisms be defected The fresh growths obtained from the 
exposed tabes ware normal In every respect, and the functional 
activities qf the bacteria were equally unaffected The coham 
bndllus produced its typical effects each as the curdling of 
mBk, (he fermentation 01 sugar and the production of Indol; the 
Stgphptococcw ppogmes aureus retained its pigment producing 
ftqpmea, and the qpthrax spores thefar pettmgctolf action, on 
sidmais. The photogenic bacteria p res erved their normal 
huieons properties. Tncie photoge ni c properties are intimately 
otaneeted with the functional activities of the ceils. Tbe cells 
emit light whioh Is apparently produced by a chemical process 
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of intracellular oxidation, and the phenomenon ceases with the 
cessation of their activity These organisms therefore furnished 
a very happy test of the influence of low temperatures on vital 
phenomena. Their cultures, when cooled down in the liquid 
air for twenty hours, became non-luminous, but on redrawing 
the luminosity returned with unimpaired vigour as the cells 
renewed their activity Watery emulsions of the photogenic 
bacteria, on immersion in liquid air for a few minutes, ceased to 
emit light, but on withdrawal the luminosity reappeared in a 
very short time. Strips of filter paper snaked in the watery 
emulsions and brightly luminous were immersed directly In the 
liquid air with similar results. The sudden cessation and rapid 
renewal of the photogenic properties of the cells, despite the 
extreme changes of temperature, was remarkable and striking 

The above ex pen menu show that Incteria may be cooled 
down to -190 C for a period of twenty hours without losing 
any of their vital properties. 

Further expenments are in progress with the above mentioned, 
and with other micro-organisms exposed to the temperature of 
liquid air for stilt longer periods of time, as well as to that of 
liquid hydrogen These experiments will form the subject of a 
future communication. 

March 15 —“The Theory of the Double Gamma Function ” 
By E. W Barnes, B.A.J Fellow of Trinity College, Ckmbndgfc 
Communicated by Prof A. R Forsyth, ScD,FRS 

Physical Society, March 23.—Prof W E Ayrton, F R S , 
Vice President, in the chair —A paper on some expenments 
illustrating svntony was read by Mr P K Shaw The expert 
menu described in this paper have been devised for the purpose 
of showing in a lecture room the principles of magnetic space 
telegraphy, the distance between the sending and receiving 
circuits being about fifteen yards. A current flowing in a main 
circuit was Interrupted by a tuning fork of 100 vibrations per 
second, and a fraction of the current was passed through the 
sending coiL The sending coll was placed in senes with a coil 
of adjustable self induction, and the two coils were shunted with* 
a condenser of variable capacity By suitable adjustments an. 
oscillation of frequency 400 could be maintained in the sending, 
circuit The receiving coil was in series with a variable selF 
induction and a variable capacity, and was tuned to respond to 
the waves given out by the primary The current Induced in 
the secondary coil was passed round a light drum fastened to a 
wire tuned to 400 vibrations per second The drum was placed 
in a strong magnetic field, and the electrical oscillations caused 
mechanical vibrations of the drum On to the drum was 
attached one carbon of a microphone, and the induced oscilla¬ 
tions were thereby considerably magnified in the microphone 
circuit. This circuit was also arranged in the same way as the 
former, and by means of another microphone the vibrations 
were transferred to another circuit where their intensity was 
sufficient to actuate the diaphragm of an ordinary telephone 
receiver to such an extent as to render the sound perfectly 
audible. Mr Watson described some experiments which he 
had shown to illustrate syntony, both by obtaining galvanometer 
deflections and sparks in the secondary circuit Dr Lehfeldt 
asked how the circuit was tuned when it contsined both a 
variable capacity and a variable self induction Mr Shaw said 
that the values of the capacity and self induction were connected 
with the vibration frequency oy a formula given b> Dr Lodge 
Starting with a known capacity, the necessary self Induction, 
was calculated and small alterations produced by means of an 
iron core —Mr Shaw then read a paper on an electrical micro 
meter* In this paper the motion 01 the centre of a telephone 
diaphragm was measured by means of a system of levers and a 
spherometer screw The screw, which had a pitch of o 5 
mm and a head divided into 500 parts, pressed againkt 
the long arm of an aluminium lever The short arm 
of this lever pressed against tbe long arm of another, 
and so on through three levers. In this way any 
motion of the spherometer screw was transmitted to a fine- 
pUtiiKMndiam point close to a small platino-indium disc fax 
fened to the centre of the telephone diaphragm Since tbe 
bead of the spherometer could he accurately read to o 1 of 4 
division by means of a telescope, and since the system of levers 
minified any motion a hundred fold, it follows that an accurately 
observable twist of the spherometer head corresponds to a 
movement of a millionth of a millimetre or 1 of the fine 
point To teat the action of the levers, tbe point was removed 
and a convex lens substituted Thu lens formed one of a 
system by means of which Newton's rings were produced am) 
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observe I By ucans c f an optical experiment the author haa 
f uni that o 1 of a divuicn cm the graduated head equal* 

1 033 fkfx at the platino iridium point Tire point and the die 
phraLm then formed part of a circuit containing an ordinary 
telephone and the lever* were w ad jutted that the point ju*t 
touchr 1 the diaphragm A sharp click was then heard in the 
tdcph me A small current wav than sent through the electro 
magnets of the original telephone, and the duplacement of 
the diaphragm measured by turning the apherometer screw 
until the point just touched it and a record click was heard 
By carrying out a senes of experiments of this description, a 
curve has been drawn showing the relation between current 
strength and diaphragm displacement It is then interesting, 
by exterpolation from the curve to find the movement which 
corresponds to the least audible sound The author has done 
this and finds that he cannot hear sounds if (he amplitude 11 
less than o 37 w A motion c f 50 up gives comfortable sounds 
1000 w* uncomfortable sounds and Jooo &1 sounds unbearably 
loud throughout the experiments it was necessary to get nd 
of extraneous vibrati >n Ly means mdiarubber balls and door 

spring suspensions an 1 by working at night Prof Everett 
expressed his interest in the dihuicy of the system of measure 
ment, and asked if the micrometer had been used to determine 
the form of the plate when vibrating Mr Phillips asked if 
experiments on the smallest srund audible had been made on 
different people as it would be physiologically interesting to 
know if this minimum value were constant Mr Campnell 
asked if the sound was expected when heard Mr Shaw said 
he had not conducted experiments on the form of the plate 
when vibrating, although ne hid investigated its law of damp 
Ing He said the small sounds were expected and the limit 
varied The chairman said he found it easy to rid galvano 
meter* and electrometers from extraneous distjurbance by placing 
them on a block of stone resting on a thickness of three or f Hir 
feet of slag wool contained in a hollow briq)c pillar —The Society 
then adjourned until April 37 when the meeting will be held 
at eight o clock in the Solar Physics Observatory of the Royal 
College of Science 

Chemical Society, March 8 —I rof Thorpe President, in 
the chair —Prof Wsnngton delivered a lecture on recent 
researches on nitrification 

March 15—I rof Thorpe, President, in the chair—The 
following papers were read —rThe vapour densities of dried 
mercury and mercurous chloride by H B Baker Carefolly 
dried mercurous chloride seems to have the molecular com 
position HgflCI, at 448° thus differing from the undned 
material, which 11 known to dissociate at this temperature 
Carefully purified and dried mercury u monatomic at 448* — 
The preparation of pure hydrobromic acid, by A Scott 
Pure hydn bromic acid is very conveniently prepared by the 
action of sulphurous acid upon bromine, the product being 
easily separated, ly two or three distillations, from the sulphuric 
aetd simultaneously formed —A new sulphide of arsenic, by 
A Scitl On allowing an arsenate to react with phosphorus 
trichloride and sulphur mi acid at ordinary temperatures a 
dark br >wn precipitate is formed, which consuls of a new 
arsenic sulphide having the composition As,S —The action 
of iodine on alkali!», by R L Taylor The author 
shows that the action of iodine upon alkalis in 

the cold is alwaym the same in the first instance, and 
consists in the formation of hypoiodite and iodide, the 
hyp uodite however decomposes more or leas rapidly according 
as the solution is more or less concentrated, into lodate and 
iodide —The Inlerecu *> between sulphites and nitrites, by E 
Divers and T Hsga —The sym dipropyl, gym dusopropyl and 
m propylisopropyl sucqntc acids by W A Bone and C H G 
S prank ling The authors show that, contrary to the re 
caved view, each of the above alkyl substituted acids 

exists in two itereoisomendes both as and trams isomendes 
\teld their oan anhydrides with acetic chloride and the an 
hydrides give characteristic amlinic acids with aniline — Manno 
galactim and Uevulo mention, two new polysaccharides by 
J L Baker and T H Pope The Indian clearing nut (Stryckmcs 
potatorum) yields an amorphous manno galactan on extraction 
with hot dilute alkali» the new substance gives a mixture of 
two parts of galactose to one of mannose on hydrolysu The 
ivory nut {Pkyttkphas mactocaspa) similarly yields a lievulo- 
mannan which on hydrolysis gives a mixture of twenty parts of 
mannose with one of Irevulos* —Hydrolysis of semicarb 
names, by G Young and E Wuhan —The dissociation 
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constant of azomude, by C A. West Determinations of 
the electrical conductivity of aqueous solutions of ssfllmhlc sh am 
that 1 this substance resembles acetic sod m sod character ^ 
Racem barton occurring during the formation of bencyhdCtia, 
bensoyl and acetyl derivatives of dextrchac tetrahydro-fl naph* 
thylamme, by W J Pope and A W Harvey During the 
formation of the benxylidenc, bensoyl and acetyl derivatives of 
dectrotetrahydro fi naphthylaudne nearly, but not quite, all of 
the material undergoes racetmsation. 

Geological Society, March 7 —J J H Toll FR&, 
President, in the chair —Notes on the geology of Gilfit, by 
r teut General C A McMahon, F R S Briefly stated, the 
author s conclusions are as follows —That at one period in the 
elevation of the Hindu Kush the strata were thrown into a 
senes of folds and compressed into a senes of unicluiat beds with 
a vertical dip That the direction of the main drainage of dm 
area was determined before or at the commencement of the 
last series of earth movements that crumpled up the strata The 
sedimentary rocks were profusely invaded by granite and dtonte, 
and profoundly metamorphosed by ebutact action As regards 
the age of the rocks, the author gives hit reasons for identifying 
the Gilgit limestones with the conformable Carbo-Trfcuuc series 
of the Himalaya.—The rocks of the south eastern coast of 
Jeraey, by John Parkinson In this paper the author has con 
tinned the study of the deep-seated rocks of jersey, begun in a 
communication presented to the Society last sestinti, entitled. 

On an intrusion of granite into diabase at Sorel Point 
(Northern Jersey) A great resemblance exists between there 
rocks in the north and south of (be island, and it 11 concluded 
tl at they represent parts of the same magma 1 but in the south 
east additional complications arise owing to the intrusion of 
another rock before the m van on of the granite —The rocks of 
La Saline (Northern Jersey), by John Parkinson 

Anthropological Institute, March 13 —Mr C H Read, 
President, in the Chair —A photographic slide, presented by 
Mr Sidney Hart land, was exhibited representing the figure of e 
War God from Boma m the Congo State (now in the museum of 
Leyden), into which numerous nails have been driven, probably 
in registration of the prayers or vows of worshippers The 
President compared a similar figure in the possession of Miss 
M H Kingsley, in which the nails were explained as records 
of lives taken tntoogb the magic power of the God—Mr A L 
Lewis read a paper on “ Stone Circles in Scotland which he 
classified according to local types as follows (1) the Western 
type, consul! ug of a single ring of stones with a cut or grave 
within the enclosure (a) the Inverness type (found also locally 
along the cast coast, north of Inverness, and easily toocsslbfc 
thence by sea) with two concentric nogs of which the ulaer 
formed the retaining wall of a calm, under which was a stone 
lined sepulchral chamber accessible by a stone lined passage , 
(3) the Aberdeen type, which differs mainly from that of Inver 
ness in the presence of a large slab set vertically between the 
two largest stones of the outer ring at a point opposite to the 
passage leading to the chamber The more irregular circles 
and alignments, such as Callermsh and Brogars, which the 
author regarded as not primarily sepulchral, and explained as 
“ sun and star ’ circles, on the gr ou nd of their aspect, and of 
certain proportions which were found to exist among thev dt 
mansions He unrated upon the ethnological value of the 
various local typo, and upon the importance of testing this by 
applying a similar ctanfication to the stone drcles of Eogtaafl 
In discussion, Mr W Gowland pointed out that failure to find 
traces of an interment within a circle did not prove that that 
cude was not a sepulchral monument ongmatty, and emphouod 
the pants of agreement between tbs Western, tbs Inv i msm , 
end the Aberdeen types of ancle Dr J G Gsrson d i m me d 
the modes of determining the age of stone circles, m vicwpf As 
work of tbs Stone Circles Committee of *0 British Asawlptlag, 
Mr G L» Gomme protested against the premature aooptiod m 
an astronomical mteqnetadon of individual monument*. Mr 
Lewis briefly replied, and the President, In rstiuafbg thank*, 
dwelt on the necessity of collecting the local traditions as tows 
original use of there monuments, aandpt the arena tuna of os 
tmgutthmjL as Ja the care of the Yorkshire "Dane* Greta*” 
between atowtbal and immigrant spates of tmditioo —Jar 
T L Myras exhibited and dasermd a series of pho to graphs of 
the megaUtbtcpiuLdiiiga of Mattf and Goeo, and potatod, pjtt 
the inaffdtesbiHty of pertain current theories of their qrigtbi \ 
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'Itayuf Society, pebnunr 19.—Prof Me K end nek In the 
eMlf—Sir John Stbbald rend a paper on the statistics of suicide 
In Scotland The various tables were arranged to bring out 
such features in the statistics of suicide as the Influence of sex 
and age, of season r of locality, of town and country, and so on 
The prevalent Idea that sutistins proved an increasing tendency 
itt suicide was shown to be a too hasty deduction from the 
figures. When the statistics of suleide by hanging—the one 
method in which there was very little chance of mistake—were 
compared for tbe last fifteen years and for the preceding period 
of fifteen years, tbe number of suicides per million was exactly 
the same. Then a careful scrutiny of toe returns for deaths by 
accident showed that the apparent Increase in suicide by such 
methods as drowning, shooting, poisoning, &c., was balanced 
by a decrease in deaths by accident due to tbe same causes. 
It would, therefore, appear that the apparent increase in suicides 
in the last fifteen year* was due, not to a real increase in 
suicide, but to Improved methods of discriminating between 
suicide and accident Tbe statistics clearly established the fact 
that the suicidal rate was less in the western than In the eastern 
counties of Scotland, a fact which Dr Cloustoo, in the after- 
discussion, explained as being in all probability due to difference 
of race, the greater Celtic element in the west producing, not 
neccmanly a less suicidal disposition, but a less determined 
carrying out of the deed of self-destruction 
March 5.—Prof Duns in the chair —A paper, by Dr Thomas 
Muir, on certain aggregates of determinant minors, was taken as 
read.—Mr John Aitken, F R.S , communicated a paper on the 
dynamics of cyclones. Attention was first drawn to the con 
dltioni under which cydbnie motion was developed both in air 
and in water, and the dynamic principles underlying the pro 
duction of the phenomenon were illustrated by means of a neat 
arrangement of balls bung at the ends of two parallel wires, tbe 
whole being capable of rotation about a central vertical axis. 
When drawn together by pulls along threads which passed 
through the axis of rotation, the two balls were made to spin 
round one another with a rapidly increasing angular velocity, 
thus illustrating the important principle olthc conservation of 
moment of momentum By a simple modification, the apparatus 
could be made to illustrate the principle of the conservation of 
energy Mr Aitken emphasised the importance of giving m 
creased attention to the anti cyclonic distributions which in a 
sense may be regarded as playing, relatively to the accompany 
ing cyclonic distributions^ the one HU as is played by the 
condenser relatively to the boiler of a steam engine The 
direction and rate of movement of a cyclone was shown to be 
determined by the position and configuration of the region 
where the too bare were closest; a cyclone whose isobars form a 
set of concentric circles having little or no tranilatory motion 
This characteristic was explained by tbe author as due to tbe 
direct influence of the anti-cyclonic vortex. Many of the 
features of cyclones were illustrated by means of an Ingenious 
apparatus in which the necessary upward draught was produced 
in a tall chimney, tbe whirls of air developed beneath being 
made visible by tbe use of ml ammoniac fumes, Tbe crossing 
of currents at different heights wm beautifully demonstrated 
In conclusion, Mr Aftken referred to the physiological effects 
otwerved in the front area of a cyclone, and thought that these 
might be explained as due to the impure air rising from the 
ground. In the after discussion, Prof Crum Brown drew 
attention to the experiments by which Prof Hunter Stewart 
had established the fret that the soil breathed out a great deal 
of carbonic add gas, and no doubt other emanations as well 
Mr, Omond pouted out thtt the disslmiiaxfty as regards relative 
dimeOBons between Mr. Aitken’s model and the real cyclone 
Should make ns very cautious In applying the results obtained 
With the model to the explanation of cyclonic effects. Dr 
Buchan said that, although most of the storms of the north west 
Of Europe travelled westwards and were characterised by high 
t westerly and southwesterly winds, there were occasionally 
eyefooes which travelled eastwards, and these were always 
characterised by high east winds. Dr. Knott took the oppor¬ 
tunity of jtfotewng against the tendency of speaking of a cyclone 
fta so m et hin g independent of tbe winds that really constituted 
it Given a cyclonic ooftdltfon moving through pie air, it is 
obvious that the strangest winds will be an the whole in the 
flfoetfon of that movement, and consequently the isobars will 
be close* where the as soc ia ted wind has this direction It is 
merely exprattfqg tbe same truth in diflerent ways to say that a 
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westward travelling cyclone in our latitudes has its isobars 
closest to the south and is characterised by high west winds, 
that a slow moving or motionless cyclone nas a symmetrical 
arrangement of isobars, and that an eastward travelling cyclone 
has its isobars closest on the north and is characterised by high 
east winds.—Dr W G Aitchnon Robertson read a note on 
the activity of ndiva in diseased conditions of the body, being a 
continuation of a previous paper In many diseases the digestive 
activity of saliva on starchy foods underwent a great diminution. 
Thu was particularly the case in disorders of toe stomach, and 
the importance of selecting a proper dietary in such cases was 
Insisted on In many instances a more thorough examination 
of the saliva than u customary would almost certainly lead to 
valuable conclusions, and an examination of this kind bad the 
great merit of being extremely easy 

Paris. 

Academy of Sciences, March 19 — M Maurice Levy in 
the chair — Forces related to the state of perfect elasticity that 
dynamic contraction creates in the muscle substance The 
physiological work intimately constituted by this creation, by 
M A Chauveau —On linear partial differential equations of 
the second order with conitant coefficients, fay M J Coulon — 
On differential systems with fixed critical points, by M Paul 
Pain lev e.—On multiplex telegraphy, and a differential tclc- 
microphonlc relay, by M E Mercadier A description of a 
new vmCTophomc relay hy means of which it u possible to send 
a large number of messages simultaneously over the same wire 
Between the two end stations, intermediate stations working 
together with the extremes can be interposed without any 
difficulties arising — Relations between the electrolytic con 
ductlvltv and internat friction of ratine solutions, by M P 
Masson her Solutions of sulphate of copper in solutions of 
glycerine and water of various strengths were employed 
The resistances were measured both by the Lippmann 
electrometric method and by the telephone with alter¬ 
nating currents, the viscosity by PoisemUes method At 15 s 
the rises of resistance and viscosity with increase of glycerine 
are proportional, but this does not appear to hold at o° C —On 
a quartz thermometer for high temperatures, by M A 
Dufour Two quartz thermometers have been prepared, one 
containing tin, capable of measuring temperatures between 
240* and 580° C., and another containing mercury The study 
of the zero residues in the quartz mercury thermometer is under 
considers lion —Fluorescence of certain metallic compounds 
when submitted to the Rontgcn and Becquerel rays, by M 
Paul Bary Numerous salts of the metals of the alkalies and 
alkaline earths are divided into two mroups according as (hey 
were found to be fluorescent or non-fluorescent m tbe X rays. 
The substitution of a radio active substance for the Crooke’i 
tube showed that all bodies which fluoresce with the \ rays 
present the same phenomenon with the Becquerel rays The 
division proved to be somewhat arbitrary, no general relation 
between the position of a salt and its chemical composition 
being apparent —On the hydrated peroxides of barium, 
by M de Forcrand. A calorimetric study of the 
action of solutions of hydrogen peroxide upon baryta — 
On the separation of the rare earths, by M K Chavastilon. 
In the separation of thorium and cerium from lanthanum and 
didymium, the author reverses the method of M Urbain and 
keeps the thorium m solution Two methods are proposed , in 
the first the solution of the rare earths is poured into an excess 
of neutral sodium sulphite, the cerium, lanthanum and didy¬ 
mium being precipitated as sulphites, the thorium remaining in 
solution In the second method, the solution of the rare earths 
is precipitated by adding ammonia and hydrogen peroxide, from 
which precipitate alkaline bicarbonate! extract the thorium 
and ceriux oxides only —Chemical reactions produced in a 
solution, vapour tension of the solvent, by M A Ponsot A 
mathematical discussion of the conditions under which the 
vapour pressure of a liquid increases, when reactions occur 
between substance* dissolved in It —On the detection, esti¬ 
mation and variations in cystine in polluted water, by M H. 
Csnsse The reagent used is the chloro mercurate of sodium 
/-diasobenzencsuJphonate, which produces with cystine a yellow- 
orange coloration, the depth of which is proportional to the 
quantity of cyibne p r ese nt The author has been ablejto trace 
a direct connection between the presence of cystine mewwkmc 
water and an outbreak of typhoid fever —On certainMggmene 
prevented by nuclei under tbe action of cold, by WL u 
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Mutruchot and M Molliard In the plant studied (Afarasstt r 
lazitta) the action of cold produced nuclear deformations, 
which are evidently related to the respective positions of the 
nucleus and the cell fluid The most obvious phenomenon is 
an orientation, generally bipolar, of the chromatic portion with 
a more or less complete condensation of the chromatin in the 
eouatonal repot) —On the toxicity of the compounds of the 
alaaline earths with respect to higher plants, by M Henn 
Coo pin Of the salts tried, barium chlorate proved to be the 
most injurious The iodine compounds of all three alkaline 
earths possess a much higher toxic effect than the other halogen 
compounds, and for a given acid the toxicity increases with the 
atomic weight of the metal —On the pure culture of a green 
algae formation of chlorophyll In the dark, by M Radais. 
Comparative experiments on the cultivation of CkUrtUa vulgaris 
in the daylight and in the dark showed that the multiplication 
of the cells was the same in both cases. After about a fortnight's 
growth at 25*, the green tint was also the name in both, the 
identity of the green colouring matter formed in the dark with 
chlorophyll being proved spectroscopically —The andesitic vol 
cano of Tifarouinc (Algeria), by M L Cicntil — Specific heat of 
the blood, by M II Bordier The measurements were made 
by the method of cooling, the upper starting temperature being 
45° Arterial blood, defibnnateo blood and serum gave 901, 
920 and 932 respectively The specific heat of arterial blood 
■a greater than that of venous blood ( 893) It follows from 
these figures that the specific heat of the organism taken as a 
whole must lie nearef o 7 or o 8 than 1 *o as usually assumed 
—Restoration of the functions of the heart and central nervous 
system after complete anemia, by M Fr 4 d£nc Batelll —Method 
for the examination and measurement of taste, by MM Ed 
Toulouse and N Vaschlde hour solutions were employed of 
salt, sugar, quinine bromhydrate and citric acid, which were 
systematically diluted Special precautions as to temperature 
and mode of contact with the tongue were made, the start being 
made with a tasteless solution, the strength of which was 
gradually increased until the taste became perceptible —Some 
considerations concerning the freezing of water, by M F 
Rordas 
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CELESTIAL PHOTOGRAPHS 
Photographs of S/arj, Star-dusters and Nebulas , to¬ 
gether with Records of Results obtained in the pursuit 
of Celestial Photography By Isaac Roberts, D Sc., 
F R.S Vol 11 Pp. 178 Plates (London Know¬ 
ledge Office, 190a) 

T is now nearly six years ago since Dr Roberts pub¬ 
lished his first volume on celestial photographs, 
which was noticed at some length in these columns 
(vol 1 p. 447)- It was there remarked that the volume 
was the result of a ** remarkable example of what can be 
done single-handed in a new line of research," and we 
might echo the same statement as regards the contents 
of the present issue. 

Every astronomical reader is familiar with the first 
publication , indeed, Dr Roberts’s celestial photographs 
of long exposure were, and still are, so remarkable that 
many of them have been reproduced in most of the 
more recent works on astronomy It is interesting to 
remark that in commencing astronomical photography it 
was the author’s original intention to make a photographic 
chart of the sky between the north pole and the equator, 
so that those who came after him could, by taking similar 
photographs and comparing them with his, detect any 
changes that might have taken place during the interval 
that had elapsed After he had secured many photo 
graphs on a definite programme of work, the international 
scheme for making a photographic chart of the whole 
heavens was suggested and commenced under the direc¬ 
tion of the late Admiral Mouchez Dr Roberts therefore 
discontinued his charting work, and began the important 
investigation of photographing, on a large scale and with 
long exposures, the various star-clusters and nebulae with 
the object of securing exact pictures of them, so that any 
changes that might take place in them might be detected 
after the lapse of some years 
The first volume indicated to the astronomical world 
the great and well deserved success which rewarded the 
labours of Dr Roberts in this, perhaps, the most interest¬ 
ing branch of astronomy, and he may be said to have 
continued with the photographic plate the work that the 
Herschels accomplished visually with their giant tele¬ 
scopes. Like these celebrated observers, he has photo¬ 
graphed 41 double and treble nebulse variously arranged 
large ones, with small, seeming attendants , narrow, but 
much extended, lucid nebula* and bright dashes , some of 
the shape of a fan, resembling an electric brush, issuing 
from a lucid point, others of a cometic shape, with a 
seeming nucleus in the centre, or like cloudy stars sur¬ 
rounded with a nebulous atmosphere; 1 different sort, 
again, contains a nebulosity of a different kind, , while 

others shine with a fainter, mottled kind of light, which 
denotes their being resolvable into stars.” 

Of the seventy-two objects enlarged from the original 
negatives, and here beautifully reproduced in collotype 
by the London Steroscopic Company, thirty-three*are of 
spiral nebuUe, fifteen of dusters, fourteen of nebulae, 
inregular and doudlike in form, six of crowded star areas, 
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and four of annular nebulae The original photographs 
which are 15 centimetres square, were all obtained, as 
formerly, with the silver on glass reflector of 20 inches 
aperture and 98 inches focal length It may be here 
mentioned that Dr Roberts has added to his instrumental 
equipment a specially made Cooke triplet portrait lens 
of 5 inches aperture and 19 22 inches focal length, with a 
photographic field of 15 degrees diameter 

In the work before us, the arrangement of the plates 
differs from that adopted m the first volume The photo¬ 
graphs, instead of following each other in the order of 
right ascension, are here divided into classes or groups, 
each of which indicates apparent physical relationships, 
and the members of each group are arranged as far as 
practicable m the order of right ascension The scale 
of enlargement is given in each case, as well as a table 
for converting the measured right ascensions of the stars 
shown on the photographs into intervals of time for each 
degree in declination. It may be remarked that the 
table of corrections to be applied to the scales of the 
photo-plates which appeared m the first volume has 
been dispensed with, owing no doubt to the improvement 
in the manufacture of photographic films The co¬ 
ordinates of each of the fiducial stars are given for the 
epoch 1900, and on the plates these stars are marked 
with dots as formerly 

In the reproduction of such difficult objects as those 
here illustrated, it is well known that much fine detail is 
lost in the process Reproductions, although approxi¬ 
mating closely, yet never come up to the quality of the 
original negatives. The last mentioned, however, are 
subject to many vicissitudes They can become broken, 
the films become discoloured after some time, images 
fade, and faint nebulosities disappear entirely That 
such is the case is clearly proved by the experience of 
Dr Roberts, which is related in bis introduction 

To mention only one instance of many, he tells us 
how, shortly after a photograph of a certain region of the 
sky was taken (in February 1886), he counted 403 star 
images on the negative On May 29, 1895, or after an 
interval of nine and a quarter years, no less than 137 
stars had disappeared from the same plate, he being only 
able to count 272 images 

With such facts before us, it is therefore of great 
importance that as each negative is secured an impres 
sion of it should be made in permanent form, such as in 
printer’s ink. If the work be done well, as is the case 
with the beautiful illustrations in this volume, future 
astronomers will have valuable data at their disposal for 
making direct comparisons. 

In the introduction, Dr. Roberts refers to several 
points of great interest, which will be read generally 
With advantage, but especially by those who expose 
their plates to the sky for long intervals of time He 
first gives us an account of his experiments regarding 
the effect of 11 atmospheric glare ,’ 1 which is due to star¬ 
light, causing a general fogging of the whole photo¬ 
graphic plate For exposures extending over several 
hours, Dr. Roberts 19 led to deduce that, at any rate for 
this country at least, by the tune that the image of an 
eighteenth magnitude star it well impressed on the 
photographic plate, the whole plate has become so 

A A 
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generally fogged that the density of a star of the nine¬ 
teenth magnitude, or of even nebulosity of the same 
brightness, is not distinguishable Thu glare, therefore, 
apparently places a limit on the photographic penetrative 
power of the instrument employed, and, as far as Dr 
Roberts's conditions of observation are concerned, the 
limit for luminosity of the feebleness of about the 
eighteenth magnitude is reached Perhaps for such a 
clear atmosphere as is experienced at Areqnipn, in 
Peru, and like stations, and with instruments of larger 
aperture, even fainter stars might be reached This is a 
subject, however, which requires considerable research 
before any very definite statement can be accurately 
made. 

The next point dealt with is perhaps the most impor¬ 
tant of all It is the general impression that if a 
photographic plate be exposed m a telescope for several 
hours, it will, on development, show more stellar images 
than if it had been exposed for one hour , indeed, tbe 
longer the exposure, the more detail will be impressed 
on the photographic plate, and one can quite imagine 
that if exposure were sufficiently long, the whole plate 
would be covered with images, indicating that we are 
practically surrounded by a wall of stars 

This, however, is not the case according to the in¬ 
vestigations of Dr Roberts, and he produces very strong 
evidence in his favour If two exposures be made on 
one ofagect, say, one lasting one and one-half hours, and 
another for twelve hours, and should the same amount of 
detail be depicted on each, tbe natural deduction would 
be that the longer exposure did not show any more 
detail than the shorter one, because there would be no 
more images to record From a minute examination of 
photographs of the great nebula in Andromeda, in Onon, 
tbe group of the Pleiades, and the region of the Milky 
Way about Cygnus, Dr Roberts finds that such is the 
case, and that lengthened exposure need not necessarily 
mean an increased number of stellar images. He is thus 
led to accept the fact as a demonstration “ of the accuracy 
of the surmises of astronomers in the past, that the part 
of the starry universe visible from the earth is limited in 
extent, and that notwithstanding tbe enormous assistance 
afforded by the photographic method* wc are again 
brought to a check because of the inadequacy of the 
powers we possess to enable us to peer beyond that part 
of space in the midst of which we are placed ” 

It would be interesting to inquire whether Dr Roberts 
has examined other photographs of these regions taken 
by different observers who have also employed long 
exposures and other instruments, and, if so, whether his 
opinion as regards this point has been endorsed Such 
an examination as here suggested might lend additional 
strength to the conclusion he has already drawn. 

In directing attention to the evolution of stellar 
systems, tbe author places before his readers a senes 
of beautiful illustrations of his plates showing nch fields 
of stars of various degrees of condensation , spiral 
nebulae varying as regards symmetry j circular, annular 
and irregular nebulae, and lastly, nebulae of a cloud-kke 
nature which cover enormous areas and are conspicuous 
by their great irregularity The wonderful groupings 
into lines and carves of many of the stars in these 
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clusters and nebulte, and the forms of the nebulous 
mutter, leave, as Dr Roberts points out, no room for 
doubt that they are the effects of physical causes, and, on 
account of their persistency on the plates, are very im 
probably due to coincidence only The author further 
differentiates between those stars which are actually in¬ 
volved m nebula?, and those which are situated simply 
in the line of sight, but do not conform with the trend of 
tbe spirals or with the curves of the nebulous stars 
involved in them. 

Many other points of interest are referred to m these 
pages, among which we may mention the variability and 
motion of nebulse , these and others, however, we must 
leave to those of our readers who have the good fortune 
to examine the volume for themselves. 

In the publication of this work, Dr Roberts has not 
only nobly ennehed astronomical science, but has raited 
a monument to himself which will last as long as 
astronomy has any interest for mankind This handsome 
book, besides being a most valuable mine of information, 
serves not only as a demonstration of the success that 
has rewarded his efforts after an infinite amount of most 
skilful instrumental adjustment and working, but as an 
excellent example of the valuable work that can be 
accomplished single-handed when one is endowed with 
both the love for and the means of studying the oldest of 
the sciences. William J. S Lockykr 


TWO MONSTROUS REPTILES . 

(1) A Complete MosasnuPs Skeleton and (a) A Skeleton 
of Diplodocus Being Parts iv and v of vol 1 of 
“ Memoirs" of the American Museum of Natural 
History By H F Osborn With 8 Plates and 28 
Text Illustrations (New York The Knickerbocker 
Press, 1899.) 

HE memoirs above mentioned are the latest of a 
senes which, though not yet in their second volume, 
have already taken their place in the foremost rank of 
zoological publications For this praiseworthy result the 
world is largely indebted to the author of the present 
memoirs, through his great monograph on w The Extinct 
Rhinoceroses *—the third m order of succession to ap¬ 
pear That came to those cognisant of bis rich resources 
and familiar with his former doings as the fulfilment of 
a desire, and in itself set a high standard of excellence 
In the memoirs under review this has been fully main¬ 
tained, both as regards text and illustrations, which are 
alike highly finished works of art, worthy a pupil of 
Huxley The two sets of remains dealt with are equally 
remarkable—One for the fact that parts usually toet by 
decomposition after death are here preserved , the other 
as furnishing us, for the first time m an undisturbed 
state, with well-nigh half the axial skeleton of a colossus, 
whose backbone was hitherto known only by some few 
isolated vertebra. 

The specimen of the Mosasaur is from the famous 
Kansas Chalk, which vies only with that of Mesvra in yield¬ 
ing the remains of the later aquatic reptiles, as evidenced 
by the grand senes preserved m the Brussels Museum. 
The specimen under consideration measures some thirty 
feet in length, and is In detail noteworthy for tbe con¬ 
dition of its cervical vertebra and limb skeleton, and 
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forth* ymr v it ion of the cartilaginous sternum, sternal 
nbs, and coracoids, and laryngo-tnrheal supports. Of 
the corneal vertebrae there were indubitably seven, and 
the kiser parts of these are so well preserved that the 
author Is able to give a detailed account of the “atlas 
complex” and individual relationships of the “inter- 
centra,” admitting of comparison with the corresponding 
pacts of recent reptiles But one sacral vertebra is 
pr ese n t, sad of the twenty-two so-called “ dorsals * ten 
are proved to have entered into the composition of 
the sternum. The limbs are of the usual Mosasaurian 
type, except for a broadening and shortening of the 
fifth metapodial in both fore and hind members, 
while the phalanges of the fourth and fifth digits of the 
manus are estimated as nine in number The caudal 
vertebrae come in for consideration, and there is given a 
restoration of the entire skeleton in outline, and an ac¬ 
companying attempt at that of the animal in the flesh 
For this the author expresses his indebtedness to Mr C 
Knight, who, on the whole, does not seem to have been 
eo successful as with some of his earlier efforts of the 
kind. The introduction of a M nuchal fringe *' by analogy 
to PlaUcarpus is risky, and the contour of head and jaws 
grotesque, if not erroneous. 

Concerning the affinities of the Motasauri, the author 
11 unable to decide, for while showing them to be 
possessed of varanoid characters beyond those already 
recognised, he points to differences between the two 
groups, which he considers irreconcilable with the view 
that they sprang from a common stem Here, however, 
he does not appear to have sufficiently considered the 
Dolichosaurian kinship, so strongly urged by Boulenger, 
supported by Dollo, and accepted by Smith Woodward , 
and his assertion that the presence of but seven cervical 
vertebra is against this is unfortunate, since J there it 
reason to believe that in some members of that suborder 
the number was thus small The great expansion 
and non-fenestration of the unossified portion of the 
coracoid is a feature in respect to which this Tylosaurus 
ts on a closer structural equality with the Rhyncho- 
cephaha than with the higher Lacertilia , and if it be 
that the bone claimed by Bauras the quadrato-jugal in 
Plat tear pus really represents that, in consideration of 
the condition and inter-relationships of the palatines, 
pterygoids, and vomers, so well known in certain Mosa- 
saurs, there can be little doubt that these struck off from 
4>me reptilian type intermediate between the Rhyncho- 
cephalia and the higher Lacertilia as to*day|represented, 
4 / that they arose 11 at an early stage in the evolution 
of the Squ&mata, before the modern Lacertilia and 
Ophidia had become differentiated,” as Smith Woodward 
has so aptly remarked. Our greatest desideratum in 
the osteology of these creatures is a foller knowledge 
of the posterior portion of their maxillo-jugal J arcade, and 
k is unfortunate that with the present specimen, in which 
tfot^qndtaons for preservation have been so favourable, 
tk p rm i s been crushed. 

Diplodocus is a notorious member] of the Jurassic 
«ttdtupedal Dinosaurs, believed to have been an aquatic 
fonder | and, as already remarked, a full ac- 
qpafounce noth its axial skeleton has been a deifteratum 
The present specimen was obtained from the Como Bluff* 
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of Wyoming, by a prospecting party led by the author 
in 1897 Hopes of the recovery of the entire skeleton 
proved false, hut there were obtained a complete set of 
caudal vertebra, together with the greater portion of 
the sacrum, hip-girdle and femur, all in an undisturbed 
state, and also fragments of the rest of the vertebral 
column and the ribs Passing over important details 
concerning the cervical aqd so-called "dorsal” and 
pre-sacral vertebrae, with which the memoir deals m 
detail, it is as concerning the posterior of the latter, 
together with the sacral and caudal, and the ilium, that 
interest it greatest. The overlapping, by forward ex¬ 
tension of the ilium, of certain firee lumbar nbs with 
accompanying co-ossification of parts furnishes an in¬ 
teresting feature of convergence towards the Ratite bird 
type. Passing on, the author remarks that Diplodocus 
"gives us a new conception of the Cetiosaurs,” as 
involving the following interesting facts. He points 
out that the tail—some thirty foet in length—constitutes 
one half of that of the whole animal, that the sacral 
spines mark the highest point in the backbone, and 
that the sacrum and ilium " come as a centre of power 
and motion "—the whole set of parts being so disposed 
as to lead us to regard the tail (which undoubtedly 
served as a propeller) as a “lever to balance the 
weight of the dorsal vertebra" and the anterior 
portion of the body He further points to a 14 balance 
between the opisthocodous pre-sacrals and the proccclous 
post-sacral*,” and draws the conclusion that the domin¬ 
ating principle of this great backbone is 41 maximum 
strength with minimum weight,” while (to him) the whole 
is a mechanical triumph of great size, lightness and 
strength, which “baffles the Lamarckian as well as the 
Darwinian " 

Beyond the more salient features above recapitulated, 
these memoirs are a storehouse of carefully recorded 
detail, of immense service for reference. Of the illus¬ 
trations, no praise can be too high There are eight 
plates, of which three are devoted to the Mosasaur, five 
to the Dinosaur, and all, with the exception of the 
thud, which is an enlarged copy of a restoration of the 
skeleton incorporated in the text, are photographs of 
great merit In addition, there are twenty-eight text 
illustrations, which, so far as they delineate parts of the 
actual remains, are ideal 

In conclusion, a word or two as to terminology and a 
looseness of expression, which we regret In describing 
the unostified remnant of the coracoid as an 44 epicoracoid 
cartilage, 1 ' and (using the term in us noun form) as an 
“epicoracoid" on one and the same page, the author 
is perpetuating a prevailing error against which we 
have more than once protested. The term "epicora¬ 
coid" is only applicable when a distinctly segmented 
element is present Unfortunate, again, is the use of the 
term (p 181) 44 sterno coracoid plate." The sternum, 
which is apparently meant, is compared with that of 
certain living lizards , but when of these it is found that 
while at most three pairs of nbs contribute to its form¬ 
ation, in two of the species a second sternal cartilage ib 
present, the comparison of Tylosaurus , with its ten pairs 
of costal nbs, is at least strained. Indeed, in its elon¬ 
gation and apparent longitudfhal cleavage—its two most 
distinctive characters—the sternum of this aquatic reptile 
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anticipates conditions independently realised later in 
time by that of certain Cetacea. Equally regrettable 
is the application of the term <( dorsal " to those vertebras 
possessed of free ribs. This term is one of orientation, 
and “thoracic" would have been preferable, except that 
in Dipiodocus all the vertebra between the third or 
fourth cervical and sacrum are nb bearing The old 
terms “thoracic* and “lumbar” have ceased to be 
tolerable in their original sense, and in view of the 
general presente of lumbar nbs among the terrestrial 
venebrata and of the importance, both morphologically 
and physiologically, of the costal sternum, the suggestion 
that in the future we must enumerate the parts of the 
pre-sacra) vertebral column of the Amniota in relation 
to the sternum may be revolutionary, but it will assuredly 
have to be adopted. 

Zoology is pre-eminently that branch of pure science 
cultivated in the States, aud our American confreres 
have a partiality for “big" game It is pertinent 
to the present occasion, with its allusions to the Cetacea, 
to remark that rumour reaches us that they have lately 
come into possession of a complete Ztuglodon skeleton 
If so, we can desire nothing better than that it may be 
monographed either m or on the lines of the memoirs 
f under review , and we sincerely hope that the treasure 
1 ift Store will prove a more genuine concern than that [ 
of the famous giant Cetacean now preserved in the 
Paleontological Division of the Berlin Museum, which, 
having been publicly exhibited in that city as a 
ipystenous creature of some 114 feet in length, was 
proved by Johannes Mtiller to embody the remains of 
individuals of two distinct species, and by him reduced 
to the less pretentious proportions of but some sixty to 
seventy feet 

We note that in the description of the Tylosaurus 
limb (Fig 9) the word “left " should read “right “ , and 
that in the table on pk 21s, the reputed length of 
Dipiodocus in metres is misleading, by omission of that 
of the caudal vertebra, which, if added, would more than 
double the record given G B H 

A NATURALIST IN CHILE 
Temperate Chile A Progressive Spam By W Ander¬ 
son Smith Pp X + 40Q. (London Adam and Charles 
Black, 1899) 

R. ANDERSON SMITH, formerly a member of 
tbe Scottish Fishery Board, is well known for his 
sympathetic descriptions of the wild life of the western 
highlands of Scotland In the course of a visit to southern 
Chile a few years ago, the object of which is not dearly 
stated, but appears to have been some study of natural 
conditions, possibly on behalf of tbe Chilean government, 
he made notes on the country from many points of view, 
which are published in the volume before Os. 

The author's style Is original, and indeed a little difficult 
on account of the wealth of simile and half-concealed 
allusion which it displays, so that the reader's mind is 
every now and then drawn from tbe matter in hand to 
think who M Thomas, not the rhymer, but the proser" 
pay be* to marvel why Chile should be termed a “toy 
^pspubhc,” to recollect whert the “comforts of the Salt- 
market ”originated, or even to wonder if “Fresh fields 
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and pastures new "—applied to a forest country too—may 
after all be tbe correct quotation. Tbe arrangement 
of the matter in the descriptive parts is not systematic, 
and one can only gather the dates of the visits to various 
settlements with difficulty and without precision, which 
in a description of a progressive country is a real draw¬ 
back. The map of Chile supplied, although dear and 
full for its scale, ought to have been supplemented by a 
cutting from the Admiralty chart of the neighbourhood of 
Chiloe, the topography of which cannot be found m any 
English atlas , without a detailed map the description of 
the various short journeys is not easy to follow 

Apart from these details of literary form and illustra¬ 
tion, the book is both charming and valuable. It deals 
with a region of which little or nothing has been written 
m English by any naturalist since Darwin's “ Voyage *, 
and it appears at a convenient time, for the Chilean 
government is again exciting itself to induce emigrants 
from northern Europe to make their home in the new 
lands of the far south 

The descriptions given of the civilisation, social life, 
and political systems of the Chileans are not attractive. 
How far they are just we cannot say , but it would per¬ 
haps be fairer to judge the people and methods of any 
republic in Latin America by comparison with those of 
the other republics than by any absolute standard or 
even by tbe entena of Europe. Still, for any one who 
contemplates residence m Chile, the opinion of an observer 
so competent and impartial as Mr Anderson Smith is of 
very great value, and should be carefully considered. 

The struggle of high culture with barbarism in southern 
Chili is almost pathetic Luxurious Pullman cart land 
the passenger in the midst of literally pathless forests, 
through which a track must be cut before a horse can 
pass Yet wires fixed to the trees allow of telegraphic 
and telephonic communication with hamlets which lie 
weeks apart for the traveller One reads with envy of 
a postal system so generous that newspapers are carried 
free in the mails, and with disgust of post-office adminis¬ 
tration so hopeless that letters lying in the head office at 
Valparaiso are refused to the addressee on application, 
in order to save the trouble of looking for them, and 
afterwards returned to Europe 

The thnftiessness of the lower classes, half or wholly 
Araucanian, is horrifying even to one accustomed to the 
not too enterprising crofters of the West Highlands. 
They live contentedly in houses or huts without furniture, 
and in matters of food take little thought for the morrow 
or even for the day. Mr Smith found a number of well- 
boused Indians with boats and fishing tackle at a station 
in Chiloe quite without food, and with tbe utmost difficulty 
induced them to take out a net The result was good— 
“A second draw produced a fair supplement, but was 
purposely taken by the lazy rascals where the chance was 
less. A further draw we could not persuade them to 
try Why ? Because they would have required to carry 
tbe fish to the house, a hundred yards or so from the river, 
for there were at least three hundredweight of beautiful 
robalo tome 6 to 8 pounds weight each. And yet these 
people were starving t° 

The heavy rainfall and mild, climate of the sooth 0 £ 
Chile produces a forest growth of a luxuriance and variety 
more to be expected in the tornd than in the temperate 
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son* Yet in many parts this growth appears to be 
recant Near Osoroo great trees were found growing in 
deserted gold workings of the present century, and an 
old Indian woman rem em b er ed the time when there were 
no trees and the guanacoe (which do not inhabif forests 
and now keep to the eastern side of the Cordillera) used 
to come down from the mountains to the pastures where 
all is now grown with timber, On Chiloe and the islands 
and coasts further south the forest seems to be primeval. 
The great trees are smothered by long slender canes 
and cre ep er s, and every branch dnps with a rich variety of 
moss and ferns, while the bird life is of remarkable variety 
and beauty On the coast, where the trees come down to 
the very edge of the sea, the tropical huOimu}g-bird and 
pelican may be seen together with the penguin of the 
antarctic The water-fowl of the rivers, many of which 
are quite overgrown with forest trees rooted in the midst 
of the permanent stream, are equally varied Mr Smith 
has much to say of the quetru or steamer-duck, so-called 
from its curious stroke like the action of a paddle steamer, 
a bird with a head like an anvil and a skin so tough that 
it can hardly be penetrated by shot 

The fish, and still more the edible molluscs, of the rivers 
and coasts are referred to very frequently, but from the 
economic rather than the scientific point of view There 
are oysters of good quality, but the gigantic mussels of 
several species are more sought after These, as well as 
limpets and other “ shell-fish,” are dried in immense 
quantities, and strung together like onions find their way 
over the whole of Chile, being much esteemed as food. 

As to the colonists who are struggling to clear the 
forests and form homes in that land of perpetual cloud* 
Mr Smith gives the first place for thrift, cheerfulness and 
ingenuity to the French , the Germans have established 
themselves firmly as the commercial and manufacturing 
people of southern Chile, but although many capable and 
prosperous Untish settlers were met with, the attitude of 
the author towards the bulk of his countrymen in Chile is 
that of the candid fnend who recognises room for im¬ 
provement rather than matter for praise 

Hugh Robkrt Mill. 


RECENT PUBLICATIONS FROM KEW 
List of Published Nam** of Plants introduced to Culti¬ 
vation^ 1876-1896 Kew Bulletin of Miscellaneous 
Information. Additional series iv Ppw uc + 41a 
(London Eyre and Spottiswoode, 1900) 

Hand-List of Tender Dicotyledons cultivated in the 
Royal Gardens, Kew. Pp xu + 691 (Kew Royal 
Gardens, 1899.) 

W HEN a collection of dried plants is rec e ive d.from 
any quarter* there is generally no p art icu la r 
necessity for naming them at once. Time can be ex¬ 
pended In sorting, examining and naming the speci¬ 
men*. 

It is otherwise with cultivated plants. These are for 
the most part introduced by the nurserymen , and when 
it wits their purpose to launch them into commerce, a 
name must be given to them at once. ^ 

1 To the credit of the great nursery firms, it may be 
sfxted'that they do endeavour to ascertain, from Kew or 
elsewhere, the true name of the plant they are about to 
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“send out” Very often, most often, perhaps, the 
material sent for investigation is not sufficient for the 
purpose. Years, it may be, may elapse before a par¬ 
ticular plant flowers and reveals its identity 

It is obvioqs that the business man cannot wait The 
only course left to him, therefore, is to adopt a conjectural 
or a provisional name. Long experience in handling plants 
often enables the plantsman to make conjectures, which 
• afterwards prove to be correct In other cases, where 
there is no oItvious clue, a provisional name is adopted. 
The abbreviation “ hort ” is, or should be, appended in 
such cases when writing the name, m order to avoid 
unnecessary trouble to the student and monographer 

Natural hybrids are not unfrequently imported, especi¬ 
ally among orchids, and these have to be named accord¬ 
ing to their presumed parentage 

Not unfrequently the guess of the importer is borne 
out by the skill of the cultivator, who, by impregnating 
the flowers of one species with the pollen of another, 
gives rise to a hybrid corresponding with that produced 
naturally Such hybrids, natural or artificial, are gener¬ 
ally honoured with specific names in Latin, but differen¬ 
tiated by the addition of a X 

Nowadays, the number of species introduced by collec¬ 
tors it, at any rate, relatively much smaller than it used 
to be. Nevertheless, the aggregate of so-called u new 
plants ” is much larger 

Of late years, too, new forms have been obtained in 
great abundance, either by selection or by cross-breeding, 
and these new forms require to be named (t is among 
the secondary hybrids and selected “ strains ” of partic¬ 
ular species that we get the names which afford amuse¬ 
ment to the public, and which, moreover, indicate what 
is occupying the public mind Of late, we have seen 
plants named in honour of Lord Roberts and other 
South African heroes , whilst, as if to show the cosmo¬ 
politanism of horticulture, the names of President Kruger 
and General Cronje have not been wanting from the 
labels of plants exhibited before the Royal Horticultural 
Society 

The personal authority for the naihes has been uni¬ 
formly omitted from the book whose title stands at the 
head of this notice, as it was found in too many cases 
impossible to assign it with certainty We may acqui¬ 
esce in this omission, but we demur to the further 
statement that “ the reference given is to the publication 
in which the plant is first described or figured” Take, 
for instance, on the first page, Abies brachyphytta, The 
reference given is to the Revue Horticde , whilst Abie* 
Eithleri is attributed to the Florist and Pomologist 
Both these plants were described elsewhere prior to their 
publication m the periodicals mentioned, and so with a 
large number of others. 

It n, of course, very desirable that all names be 
duly registered. Some of them are important to the 
botanist, others to the physiologist, and others more 
particularly to the gardener. A tribute of recognition is 
due from each of these groups of workers to the author¬ 
ities of the Royal Gardens, Kew, for the compilation of 
the volume before us, and to the Government for giving it 
publicity Without attempting to gauge the scientific 
value of the names, the compilers h^ve searched the 
records in the horticultural Press and tabulated them im 
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the pretent volume It makes no pretension to be a 
scientific enumeration, but it will be of the greatest 
service to those who occupy themselves with the numer¬ 
ous scientific questions that arise in connection with 
cultivated plants, such as heredity, adaptation to varying 
conditions, variation, selection, cross-breeding, the origin 
of species, &c 

The book has reference to the introductions made 
within a period of twenty-one years, and the total number 
of names registered is no fewer than 7600, of which the 
majority are orchids, an indication of the taste and 
fancies of the times 

It is of interest to note that whilst in the early part of 
the century New Holland and the Cape of Good Hope 
furnished a very large proportion of the introductions— 
now the majority of the actually new plants 44 have been 
derived from the United States of Colombia, the Malayan 
and Polynesian regions " 

The second volume referred to at the head of this 
notice is another of those very serviceable hand lists 
which we owe to the director of Kew and his staff The 
list includes the majority of what are called stove and 
greenhouse plants, omitting orchids and other mono 
cotyledons elsewhere treated This list is not a mere 
compilation of published names, but is an enumeration 
drawn up with as much scientific accuracy as the nature 
of the case permits. 

It will thus, with the lists previously published, be 
invaluable to the botanist and to the cultivator who is 
interested in the plants he grows for seasons other 
than the mere attractiveness of their appearance or their 
economic use. 

The director contributes a preface containing some 
very interesting information concerning the history of 
the Kew collections, and of the structures built to con¬ 
tain them The Temperate House, now completed by 
the construction of two wuigs, is no less than 628 feet in 
length, and, what is of more importance, it is filled with 
well cultivated plants of botanical or economic interest 
The part that Kep has played in the collection and 
distribution of cinchona, india-rubber and other pro¬ 
ducts, is appropriately referred to in the preface. It 
reminds us that whilst we are proud, as we have every 
reason to be, of our National Garden as such, we have 
also reason to rejoice in the great benefits it has been 
the means of conferring on humanity at large. 

t Maxwell T Masters. 

OUR BOOK SHELF 

Lu arbres *1 Gutta Perch a, leur culture Mittum relahv 

A Vacchmatahon de ces arbres aux Antilles it la Guyane 

Par Henri Lecomte Pp 95 (Paris G Car r€ et 

C Naud, 1899.} 

M Lecomte was charged by the French Minister of the 
Colonies to effort the plantation of gutta-ytoldmg plants 
injthe French cetanes of the new world. For this 
purpose he took with him, in ward tan cases, plants be¬ 
longing chiefly to the genera Palaquium (DichopsU) and 
SideroxyUm* and in the small brochure before us he em¬ 
bodies an account of his expedition In the form of a 
Report to the Minister of the Colonies, and also includes 
in it a statement respecting the indigenous trees, such as 
Mlmusops Bulatm^ which ne found already growing wild 
in Guiana. 
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The first portion of his book is devoted 
sketch of the various plants which yield g< 
and it appears to be largely drawn from the m 
on the Sapotacere by Burck. It cannot be mid, 

1 that M Lecomte has contributed much to the 
the discovery of these economically important GMt, end 
indeed he seems now and then to have ftitannto in¬ 
accuracies. Thus he states that gutta-percha dgjt Intro¬ 
duced by Montgomery (w) into Europe in i83xwkfrtas 
it would seem mat Montgomerie, although be'mm pet 
with the substance in 1822, lost sight of it for* twenty 
years, and it was not until 1843 that he sent hoesfl his 
first specimens from the East, M Lecomte states that 
Palaquium (fsonandra) Gutta is extinct, bat nev erthel ess 
there appear to be soil a few trees known m Singapore 
besides those growing in the Buitenzorg garden. 

The chief source of the best gutta at the present day 
is, as the author remarks, the closely allied species r 
oblongtfohum , which, previously distinguished as a 
variety of P gutta ,, was raised to specific rank by Burck 
The native name in Perak for P oblongifoltum is given 

S f M Lecomte as Taban merah , whilst it is stated by 
bach that this name really belongs to P gutta, the other 
plant being known as Taban sutra, In this M Lecomte 
adopts the views of Burck (Rkppon Gutta Percha, 1884), 
who has expressed the opinion that P oblongtfohum is the 
real Taban merah, since P gutta was not found by him to 
occur in the Malay peninsula, but only in Singapore. 

It is of course possible that this may turn out to 
represent the true state of the case, since, although 
differing in habitat, the two species (?) closely resemble 
each other , but if so it is a pity that the matter was not 
more folly enquired into, as the native names are of some 
importance in a matter of this kind If Burck should 
prove to be correct m his statements, its wide geographical 
range, extending from Malacca to Sumatra ana Borneo, 
would perhaps indicate that P oblongifoltum ought to be, 
regarded as the parent species, P gull* representing a 
local off shoot which has developed in, and is confined to, 
a very limited area. But in any case it is clear that 
several questions with regard to the mutual affinities of 
these plants still await definitive solution. 

The book is an interesting record of an endeavour to 
extend the cultivation of a most important senes of 
tropical economic plants, and it is sincerely to be hoped 
that the efforts made in this direction will be crowned 
with success J. B. F. 

Determination of Radicles tn Carbon Compounds By 
Dr H Meyer Authonsed translation by Dr J B 
Tingle Pp x + 133. (New York J Wiley and 
Sons , London Chapman and Hall, LtcL, 18991; 
There is no doubt but that the original edition of Dr 
Meyer’s “Anleltung zur quantitative Bestimmung der 
orgamscben Atomgruppen 0 supplied a want which had 
been felt for some time by all who had senously taken op 
the study of organic chemistry, as well as by more 
advanced workers engaged in original investigation** 
The translation, which has now been provided, is 
thoroughly up-to-date, and, In the author’s words,** has 
been further improved by certain changes m arrangement 
which Dr. Tingle has made. 0 

It might, perhaps, be suggested that but lhtle dis¬ 
tinction is drawn between methods which are purely 
qualitative and those which also admit of quantitative 
treatment, in spite of the feet that, according to the 
translator, one of the main objects of the book is “the 
introduction of some quantitative work mto the OoBige 
courses of organic preparations 0 ; generally speaWqg* 
however, the arrangement is excellent, and the numerous* 
references to the original papers is a noticeably useful 
feature in a work of this kind. 4 

The statement that .“constdembfe care has beau 
bestowed on the proof sheets" is hardly borne out bath* 
results. F. 5 . X* . 
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UnUis dlectrigim ahsolues By Fro£ G Lippmann. 

Pp. 11 + 340. (Pans Can* and Naud, 1899.) 

This treaties u the reproduction of professorial lectures 
delivered at the Sorbotwe in the session of 1884-85, and 
consists mainly of three parts. The first part deals with 
the electrostatic system of amts, the second with the 
electromagnetic system, and the third with the electro¬ 
magnetic theory of light These are preceded by an 
introduction, which treats of units in general and the 
cgs* system At the close of the book are two supple¬ 
ments, dealing respectively with the conservation of 
electricity and Ltppmann’a electrodynamometer 
The treatment is chiefly mathematical, the experimental 
methods referred to being described in outline The 
analysis is, however, simple and the text illustrated by 
a hundred excellent figures. Indeed, the book is on the 
whole so good and clear that one regrets the more that 
the dimensional formula have not been brought up to 
date by embodiment of the progress made in the fourteen 
years which have elapsed between the delivery of these 
lectures and their publication In our view, the value 
of the book would have been much enhanced by the in¬ 
troduction in it of Prof RUckeris work on the usually 
suppressed dimensions of p and k (see paper read before 
the Physical Society of London, November 24, 1888 , 
Nature, vol xxxix. p 165 ) 

This, impossible in the lectures themselves delivered 
in 1884-85, was both possible and highly desirable in the 
book of 1899. E H B 


Elementary Practical Physiography {Section II) By 
J Thornton, M A. Pp. vm + 208 (London Long¬ 
mans, Green and Co., 190a) 

This is an effort to meet the requirements of candidates 
for the Queen’s Scholarship in Section 11 of the syllabus 
of elementary science Its scope is best described by 
the sub title “ A Course of Lessons and Experiments in 
Elementary Science,” but it is necessary to add that the 
only branches of science touched upon are chemistry 
*na astronomy In both these subjects some knowledge 

g amed by experiment and observation is now expected , 
ut though the author claims to have kept this in view 
throughout, there is little in the book to entitle it to be 
called practical It is true that reference is made to 
seventy-four experiments in chemistry, but they arc for 
the most part better adapted as suggestions for the 
teacher than for performance by the student In the 
astronomical section an excellent course of reading 
lessons it provided, but the author has by no means 
taken sufficient advantage of the opportunity of directing 
the student's attention to the heavenly bodies themselves. 
Instead of the descriptions of simple apparatus for 
making observations which might have been expected, 
such, for instance, as the measurement of altitude ana 
azimuth, half-a-dozen class-room demonstrations are 
alone given. 

Objection may be taken to the author's statement that 
44 most of the diagrams are new and original ” , many of 
them seem familiar, though they may have been re-drawn 
for their present purpose. A. F 

Atlas dd Photomicrographie tfes Plantes Midictnales 
Par MM lee Drs. Braemer et Suit. Pp vi + 230 , 
76 plates. (Pans * Vigot Frfcres, 190a) 

THtt hook coastal of series of plates derived from micro 
photographs of the ordinary medicinal plants. To the 
plates relevant to each plant a descriptive text is added, 
denting with the morphology of the respective plant 
The m icroscopic tectum are very dear and well re¬ 
produced. 

The book ought to be useful to thoee interested in 
maUrt» 1 nnUt* , but although we know oftoo similar 
work, we an ifraid it will only mppeaUto a relatively 
tei all circle of readers 
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LETTERS TO THE EDITOR. 

[ The Sitter dees not hold himself responsible for opinions m- 
pretsod by his cerresfendents Neither con he umdertabo 
to rotmm , or to correspond with the writers ef % rejected 
manuscripts intended for this or any other fort of Natuis. 
No notue it tahen of anonymous communications ] 

Effect! of Lightning upon Electric Lamps 

In a communication to N Arc as (p 391), Prof Wood pointed 
oat the simllantyof the features exhibited io Mr Webb's photo¬ 
graphs to the trails of luminosities exhibited in a picture taken 
with a moving camera. 

To this I replied (p 413), saying I had understood that the 
camera was fixed, and calling attention to two features which 
seemed to show that the phenomenon was real 
An independent suggestion similar to that of Prof Wood, 
from another quarter, accompanied by photographs purposely 
taken with a moving camera, 1 subsequently came before me. 
Thu helped to arouse suspicion, and it occurred to me as con¬ 
ceivable that though the camera was fixed, Mr Webb might as 
a matter of convenience have taken it up before he capped It, and 
if so, trails might have been left from the short exposure between 
lifting and capping I wrote to him accordingly, suggesting 
that he should try the effect of lifting before capping This lea 
him to try the effect of exposure With a m wing camera, with the 
result that there appears to be no doubt now that such was the 
origin of the supposed effects. In his reply, enclosing photo* 
graphs taken with a camera which was purposely moved, Mr 
Webb writes 14 1 had made so sure that there was no shake of 
my camera, in spite of your frequent suggestions to the contrary, 
that I cannot even now understand it, placed as it was on the 
balcony rail, excepting m the No. 6 or five flash exposure, when I 
wilfully raised or depressed the camera a little to avoid geLting 
two of the horizontal flashes on the same plane of horizon." 

I must now refer briefly to the two arguments I used (p 41 j) 
in support of the reality of the effects. I pointed out that in 
Fig 4 there was a real de c re ase of scale in the iuminosttiea 
about the nine more distant lamps, in accordance with the 
iociearing distance from the camera. I confess it seemed to me 
that the difference of scale* though real, was not as great as I 
should have expected, but I had no measurements of the 
distances of the several lamps from the camera whereby to 
calculate what the difference of scale should have been if the 
luminosities were real, and of the same size for the different 
lamps. A difference of scale might be produced in a moving 
camera if the exposed plate had a movement of rotation about 
the line of sight The other argument wai founded on the 
visibility of the discharge It seemed to me that such a dis¬ 
charge as those shown for instance in Fig. 1, taken as real, 
might be expected to be seen directly if the eye were defended from 
too much glare of the lightning, and I suggested to Mr Webb 
to be on the look out If an occasion should occur He states In 
hKfetter to Nature (p. 343 \ that he actually saw such a 
discharge. I think it is not difficult to reconcile this with the 
supposition that there is no real discharge The observer on 
the look-out would have his eye directed to the lamp, and when 
the flash came might unintentionally look in a somewhat 
different direction In the rapid rotation of the eyeballs the 
image of the lamp would leave a trail on the retina, which might 
easily be mistaken for an actual luminous discharge * 

The beading of the discharge now presents no difficulty. 
Indeed, the fim Wea which naturally occur* to one on seeing it 
is that it might be connected with the rapid alternation of the 
current , but so long as the picture Is supposed to represent a 
real discharge, it seems difficult to Imagine how the alternation 
could possibly account for ths beading 
Cambridge, March 23 G G Stokes. 


The Absorption of the Beoquerel Raya by Solid and 
Gaseous Bodies 

I wish In this note to give sqmc observations recently made 
with regard to the ^absorption of the Beeqoerel rays Though 
tWexperiments are not complete, it is hoped that the results 

*CTfcs pkiaogrsphi refe rr e d to wen taken fay Mr J Willlamion, of How, 
the electric lamps towards which bis earner* wu directed being those along 
Ktngmad, Brighton. The effect# were produced by giving a stand ex 
p*ure of from five to ten scoondi, md then Boeing the camera about lor a. 
lew secoedi with the cap mill off —Editor, NVrvmjuJ 

> Mr Webb has suggested to ms another exp lanat i on . 
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akeady obtained may be of sufficient Interest to justify pre¬ 
liminary publication The experimental details will be more 
appropriately Riven with the completed experiments. 

Curie has shown that the rays from active barium compounds 
are of two kinds. One kind is easily absorbed, and is not 
deflectable by the magnet. The other kind is much more pene 
(rating, and does suffer deflection In a magnetic field. It is to 
the latter kind exclusively that the experiments refer 
The intensity of the radiation was measured by the electrical 
conductivity of air exposed to it It was again measured after 
partial absorption by a plate of the material under investigation 
In the following table the first column gives the coefficients 
of absorption \ defined by the equation 
r = 

while r », r, are the initial and final intensities of the radiation, 
and d the distance traversed 


Material 

Coefficient of 
■btorption 

Density 1 

1 _ 

Coefficient of 
•btorption 
Dainty 

Platinum { 

‘fi 5 

31 5 I 

7 34 

Lead 1 

11 4 1 

548 

Silver 

j 6s 7 

10*6 ! 

6 20 

Copper 

49 a 

53 

5 5 ° 

Iron 

1 52 2 

674 

Tin 

1 5 * 3 

7 3 

7-01 

Zinc 

4 ° 3 

7 2 

5 S» 

Mica 

108 

2 74 

it 

Glass 

12 5 

3 73 

Aluminium 

11-6 

2 7 

43 ° 

Celluloid 

5 45 

* 36 

4*01 

Ebonite 

4 77 

1 14 

4 18 

Card 

3»4 

1*0 

384 

Sulphur dioxide 1 

■0413 

•00758 

5 45 


It will be seen that, although the coefficient of absorption is 
not accurately proportional tp the density, yet the departure 
from this relation is not very great, if the enormous range of 
denrity be taken into account Thus between solid platinum 
and the compressed sulphur dioxide used, there is a three 

thousand fold difference of density The quotients 

are respectively 7 3 and 5 45 It is interesting to compare these 
results with Lenard’s observations on the absorption of the 
kathode rays [PVted Ann vol Ivi p, 255). lie found that 
the above relation between absorption and density held to about 
the same degree ,of approximation The coefficients of absorp¬ 
tion for the kathode rays are, however, some five hundred 
times greater than for the rays investigated in my experiments. 

We may, I think, fairly consider that the approximate pro¬ 
portionality between absorption and density is an additional 
argument in favour of the view that the deflectable Becquerel 
rays are of the nine nature as the kathode rays. To account 
for the enormously greater penetrating power of the latter, one 
must suppose either that the particles constituting them are 
much smaller, or that their velocity 11 much greater 

H J Strutt 

Planets at their Oreateet Brilliancy 

Mr Denning's able and luaa 1 article upon the planet 
Mercury (Nature, March 1 ) indices me to send a few note* 
With inclined elliptical orbits it is a complicated matter to 
determine when an interior planet Is at It* greatest brilliancy 
But if the orbits are assumed circular and coplanar, interesting 
results are easily obtained 

Theory shows that there 11 a certain elongation, at which the 
interior planet, viewed from the exterior ooe, has a maximum 
brightness. Now, for a given elongation, there are two 
distances, a long and a short one, between the planets. Con 
side* only eastern elongations. It will be founa that Mercury 
has its greatest brilttawy (for mean distances and circular 
orbits) when its elongation is 22* 19', and when its distance 
(1100) from the earth is the larger of the two distances possible 
for this elongalioo. The illuminated phase is 0’6a Thus 
Mercury is brightest btfort Us maximum eastern elongation of 

2a 0 4 r 

11—ruled vapour at 13 C 
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Venus has its greatest brilliancy at elongation 39* 43' % but 
its distance (o 43) from the earth must be the stnalfir of the 
two possible ones. The phase iso 27 Thus Venus b brightest 
after its maximum elongation of 46° aO' < 

But, If from Venus we view Mercury, then (as In the, due of 
the earth and Venus) we must take the shorter distance for 
maximum brilliancy The elongation Is 31* 36', distance b 54, 
phase o 4a Thus Mercury, seen from Venus, is brightest after 
its maximum eastern elongation of 32° it' 

That a planet should be brightest exactly at maximum elonga¬ 
tion involves, I find, the fmlowtng relationship between the 
radii vectores the radius vector o? the extenor planet should 
be jnst times that of the interior one When the factor 
exceeds tj$, the interior planet is brightest before maximum 
elongation When the factor falls short of ^5, the interior 
planet is brightest after maximum elongation Circular orbhs 
are assumed. For the pairs. Mercury Venus, Venus-Earth, 
Earth Mars, Jupiter Saturn, the factor is less than ^5. But 
for Mercury Earth it is greater j hence Mercury Is brightest 
before maximum elongation east, a fact clearly brought out by 
Mr Denning's observations. On several occasions I nave seen 
Mercury with the unaided eye, and, generally, after greatest 
eastern elongation, when the conditions are less favourable than 
before it C T Whitmrli- 

Leeds, March 5 

P S —The American Ephemera for 1900 shows that the 
maxima of brightness for Mercury occur very irregularly One 
maximum occurs 6 days before greatest east elongation, another 
only 1 1 days after superior conjunction Eccentricity accounts 
for these irregularities 


The Um of 8ilicn in Thermometry 

I have just learnt from your last number (p 521) that Mons 
A. Du four has recently exhibited two silica thermometers in 
Paris, and that he proposes to study the suitability of silica for 
use In thermometers. 

As I bad the honour of exhibiting silica tubes of various sixes 
last June at the soiree of the Koval Society, and also then ex¬ 
hibited. in conjunction with Mr. Evans, our process for making 
such tubes, I am anxious at once to state that I have continued 
to study the applications of silica in conjunction with Mr 
H G. Laccll, ana that We have at this moment the bulbs and 
steins of four delicate sibca thermometers ready to be joined 
and filled as soon as their scales and some fittings ore delivered. 
In February lost we filled one of these ungraduated thcr 
mometers and tested it It was shown to our colleague, Mr 
J E Pearson, but was afterwards cut in two in order to alter 
the length of the degrees (20 mm ), as they were not quite as 
long as we then wished them to be. 

I may add that the scales for these thermometers have been 
ordered, through the Cambridge Instrument Company, of 
Merer*. Zeis, and that a special glass thermometer nas been 
constructed for use in studying their zero points, which has now 
been In the heads of the Superintendent at Kew for some days. 

Clifton, April 2, 190a W A. Shknstonb. 

1 

The Natural History Museum—A Correction 

In a paper of mine on IhopfyUms eonaeoui, which appeared 
recently In the Natural History 7 >ansactbns of Nortkumher 
land and Durham, I referred to certain direct ions—which had 
been described by Mr Thomas Scott, and are now In the 
Natural History Museum at South Kensington—as having (< de¬ 
teriorated so as to be useless," at the same time ascribing this 
statement to Prof. T Jeffrey Bell, who had kindly examined 
the directions *t my request The statement, so for as Prof 
BeU’s authority is concerned, » not quite accurate, and at his 
request I wish to be allowed to porract It in yoor eohuons. 
What Prof. Bell told me was that the dissections consist of 
r ‘nothing but unrecognbable fragments," and that “Mr. 
Pocock, who had charge of the Crustacea In 1893, sajs the tube 
came there In the state it is In now ,v 

1 think I need scarcely add that my words, as quoted above* 
were not meant in any way to Impute negligence or want of 
care to the officials of the Museum. G S. IJrady. 

The Durham College of So fence. Newcastle-upon-Tyne, 
March 29. 
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New Mode of Using the Concave Diffraction Orating 

I orkatly regret that iq a note of mine on a " new mode 
of ostag the concave diffraction1 crating," in the " Agronomical 
Cole ran n of March 33 (p. 501X 1 wrongly interpreted a sentence 
of Prof Riuo's article, which led me to think it was inconvenient 
for him to oie the instrument in the usual way The words 
"Dr Riazo Invent (gated this disposition on account of being 
unable to use ih« instrument *n usually set up,” should therefore 
not have been included Thk Writer op the Noir 


Internal Stresses in Iron and Steal 

Can >ou kindly inform me where I may obtain a copy of the 
researches of General KaiakouUky on the 11 Interns! Stresses 
in Cast Iron sod Steel/' translated by the late Sir William 
Andenon, F R.S., Director General, Royal Ordnance Fac 
tories. Thos Andrews. 

Sheffield, March 37 


Tuft work in question—“ Investigation! into the Internal 
Stresses In Cast Iron and Steel," by General Nicholas Kala 
koutsky—was published by Georre Kevcirs, 4 and 5 Graystoke 
Place, Fetter Lane, E C , in 1888 
Second hand copies can occasionally be procured from dealer* 
in technical books. B H B 


ELECTRICITY IN WAR 
NDER the Presidency of the late Dr Hopkinson, 
the Institution of Electrical Engineers established 
an Electrical Engineer Volunteer Corps affiliated to the 
Roval Engineers. I ord Kelvin u now its Honorary 


in warfare, and in consequence of their unfamihanty 
with existing apparatus are very likely to quickly notice 
methods of improving it 

Hitherto many of these men have had a yearly drill in 
the management of the electrical apparatus in use for 
submarine mining and home defence 

I would point out that the ordinary volunteer drill of 
these men is only a part of their preparation for the 
nervous tension of an enemy's presence There is no 
more trying experience than that of a young engineer in 
a central electnc light station when the " peak 11 of the 
evening load is coming on, and every appliance is worked 
to its highest capacity, when the stoker cannot get 
enough draught for his boilers, and a short-circuit sud¬ 
denly takes place. It is interesting to note how the man 
who was nervously afraid of himstlf beforehand, braces 
himself up to meet the emergency, and to his own wonder 
afterwards, manages to do exactly the nght thing at the 
critical moment A man who has proved his coolness in 
this sort of way is not likely to be flurried in the field, even 
when a ram of those most dangerous of all missiles, the 
37 mm Vickers Maxim shells, are exploding about his 
search-light 

A few years ago, when Major Crompton vainly urged 
the necessity for the provision of new apparatus, practice 
in the use of existing field search lights, &c, such as 
might lead to better designs, and money to enable such 
better apparatus to be constructed and tested, some of 
us felt very strongly that the War Office was wasting an 
invaluable opportunity 

A committee of the Institution of Electrical Engineers 
was able to assure Major Crompton of considerable 
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Colonel, the well-known electrical and mechanical 
engineer, Mr k E Crompton (formerly Captain in 
the Rifle Brigade) is its Major It is a corps consisting 
of 350 young men, most of whom have had a scientific 
education; they are all engaged every day in practical 
electrical engineering work, many of them are con¬ 
stantly engaged m mvemmg new apparatus and im¬ 
proving old apparatus, all of them are athletic, and 
enjoy such exefcise as the volunteer drill affords, 
many of them are experienced bicyclists^ all of them 
are curious as to the existing applications of electricity 

NO. 1588, VOL. 6l] 


pecuniary help in case the War Office gave facilities, and 
it was proposed that the corps should take up some one 
problem at a time, and work it out to a thoroughly good 
practical result For example, the production of a really 
good field search-light was proposed To work awhile 
with the existing things, which were like ship search¬ 
lights carried upon ordinary waggons, and to expend all 
the ingenuity of the corps upon the creation of a piece 
of apparatus perfect for military purposes. This involves 
alio the best design of mobile steam engine and dynamo 
plant, the best kind of cable, and the best ways of paying 
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it out and reeling it in. It also involves the design of 
the best arrangement of telephonic communication 
between the generating plant, the light*, and the officers 
in command and the general officer, possibly miles 

depart ’ 

\gam, is there anything of greater practical importance 
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than this? Suppose we bate such electric generating 
plant in the field , the engine, v hich is a traction engine, 
may be utilised in actual traction Or a spare dynamo 
may be sent forward across a river or up a kopje with a 
aimple winch arrangement, which mAy quickly be set w 

E dition, so that waggons or the materials of a bridge may 
s hauled across the river, or the heaviest guns may be 
hauled up the hills, or ammunition hoists or pumps may 
be set in motion Electricity guea us the means of 
transmitting power in great or small quantities to any 
-distance for all sorts of purposes , and Major Crompton 
imagined the sradtul working out of all such problems, 
•one at a time, by this corps of men, whose qualifications 
were just perfect for such purposes It is to be re 
tnembered that in such work tne requirements of war 
service introduce special conditions such as never have 
to be taken mto account by the ordinary engineer 
Everybody understands something about traction engines. 
Now the best English traction engines are made to run 
•on good roads , their wheels are, therefore, too small, 
their tires are too narrow , their spring arrangements, 
and therefore their gearing, are quite unsuited for motion 
on a South African veldt Not only so, but they are 
designed for places where the suppl) of water is plentiful 
•everywhere A traction engine, using up at least a ton 
•Of water every five hoars, u not quite what is wanted m 
a dry country 

( wonder if the War Office officials dream of the 
nutnbeg of ways m which the scientific engineer might 
be made useful A few really experienced practical [ 
•electrical engineers will sometimes get together and un* 1 
bend and talk of the things that might so easily be done, 
if instead of appointing third class men to important 
(XMtt, the Government would really try to utilise the 
eervices of good engineers. 

I shall not here refer to the fact that temptations are 
NO 1588 VOL. Oil 


dangled before the eyes of third daft men by un¬ 
scrupulous contractors, about this side of the subject 
1 do not care to speak. I think merely of the importance 
of the services of clever experienced men. 

Even a good man would perhaps have but little chance 
of doing much service under existing arrangements. A 
Government prefers to spend ten inuhons of pounds in 
building ships that are something like existing ships, 
slight improvements on existing models, than to waste, 
as they would call it, a hundredth part of the sum in 
making experiments which would teach how ships may 
really be improved And so it is in all branches of 
applied science. Bring forward a cut and dned scheme, 
perfect, be prepared to spend your own money in show 
mg that it is good » if you have sufficient influence your 
scheme will be tned and may be adopted. But even a 
powerful clever head of a Government department must 
show a finished working thing to represent expended 
money. As this is so generally the case in all Govern¬ 
ment departments, it is probably not very fair to blame 
the War Department for not utilising the inventive and 
experimental talcm of the Corps of Electrical Engineer 
\ olunteers. Even if it could justly be blamed, there Is 
now no desire to criticise the past inaction of the War 
Office There is no inaction now , Major Crompton has 
been given a free hand in the equipment of active-service 
contingents He has worked night and day for two 
months,and his success has been marvellous One of these 
contingents, consisting of fifty-eigbj men and six officers, 
started for South Africa a few days ago Under Captain 
Lloyd, R E , it took with it a complete equipment of two 
search lights, including four waggons, each carrying 
4 tons, and two traction engines, each with its dynamo 
as well as one spare dynamo, and 1 am greatly mistaken 
if this spare dynamo be not before long used as a motor 
for many useful haulage purposes. The dynamos are 
multipolar, semi-enclosed, 110 volts , 750 revolutions per 
minute , 80 amperes all day, or occasionally 100 amperes 
Instead of working the projectors they may work 
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ordinary arc and incandescent lights for use with pight 
working parties (24 arc lights with portable lanterns, as 
I well as ?oo incandescent lamps have been sent out) , 
Future dynamos will have spare armatures wound for 
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'much 'higher voltages t alro they will be driven from 
smaller fly wheels by chains instead of beUsi The 
detachment takes with it twenty-five khaki-coloured, 
long crank, specially strong bicycles Fig 1 shows the 
eogliie,' bitt 1 Km sorry to' say that 1 Us dynamo 
has been removed front its front end and replaced 
by luggage. Special spring arrangement* at the 
,front end of the engine prevent hurt to the dynamo 
from jolts. 1 know of no other compound traction 
engine whose weight is only 8 tons 1 am told 
that in practice it consumes about 32 pounds of 
water per Wir per electrical horse-power developed- a 
wonderfully good result for so small an eng ne (maximum 
electnqal power, probably 13) With a little experience j 
'tWs expenditure may be cut down to 28 pounds It will * 
be part of the regular drill of the men tb run a search¬ 
light for a specified time, there being Competition as to 
the expenditure of coal and water When ‘We consider 
that these very economical engines nedd Shout 400 
pounds of water (they need also about 45 oV'$o pounds 
of coal) per hour, we see the defect of She ordinary 
traction engine for army transport purpose#. A third 
engine which is going out with Major Crompton and a* 
second contingent this week will have partial condensa¬ 
tion of its steam, so that the water will not all be wasted ( 
It is to be hoped that so easily designed a thing as a 
traction engine with lifjht surface condensing plant con-, 
densmg all its steam will be id use before long Major 
Crompton has had a considerable experience of engines 
in general, And of traction engines in particular, having 
earned out experiments on traction for the Indian 
Government long before he became identified with 
electrical engineering. T understand that the Whr Office 
11 now considering his scheme for working the transport 
service of an entire division of the army, independently 
of all railwajs 

This is the first time that projectors have been fitted 
to special trails like gun-carriages. The carriages of 
riveted best cast steel are strong and light, as hiay be 
seen in Fig* 2*3 and 4. The wheels are from the Royal 
Arsenal, and may be replaced if hurt in the field. The 
limbers are shown in Fig 5 Foies and harness equip- 


dctached from their carriages add stand on the ground on 
theur four feet. The Coles reflectors are of deposited copper 
faced with Silver, and a thin coat of palladium to prevent 
tarnishing The lamp mechanism is new, the pattern 
service lamp being far too heavy and clumsy , moreover 
the usual arc striking arrangement would be hammered 
to pieces by the vibration of the moving carbon when the 
lamp is travelling about The new lamp locks the move- 
able Carbon holder in position after the arc is struck, and 
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the feeding movement is earned out by the shunt coil 
acting on the other carbon These search-lights may be 
stationed a mile or more away from each traction engine, 
as there may be a fell of 52 volts between dynamo and arc. 
The main cables are of quite a novel kind They are 
concentnc cables with an insulated core, one-tenth of a 
' square inch in cross section , they are armoured on the 
outside by a copper braiding, which forms the return con- 
1 due tor, but there are other forms of cable arid uninsulated 


1 copper ropes for returns The telephone arrangement* 
are noveL Major Crompton has adopted the Swedish 

■ cavalry pattern of instrument, which can be used as a 

1 telephone, or the signals may consist of the M buu" 
through a high resistance or through a very leaky circuit. 
Oft trial, he finds that there is very good speech through 
the telephones and two miles of bare wire on the wet 
I grass. Of course there will be audible speech fen. 
’ possibly* six miles, on dry grass This fine (No. 22; 
' copper wire may be laid from reels fixed on bicycle* 
when the bicycles are going at ten miles an hour; 
I and it may be picked up at a speed of four miles an hour 
I fThere’is also a supply of the more usual concentric tele- 
1 phone cable, and twelve sets of combined telephones and 
, dues telegraph instruments have been sent out 

I am not at liberty to publish an account of the novel 
ideis ap to the best use of search lights which Major 
' Crompton hopes to illustrate when in front of the enemy** 
; position. I think that the whole experiment is a hopeful 
, I one. Everybody knows the sort of athletic, energetic 

Fio. i'.'-PfttftettmfasaUdfcywai * i young men who are chosen for mountain battery work 

T ; thet art as resourceful and cat like as sailor men, 

3 ’ | Imagine such young men, with, in addition, the qualifi- 

raents for ten Span of mules have been provided. The, cation* which i have enumerated, and you have some idea 

pnriectors may be hAuled either by the engines, or by the 1 of these young electrical engineer volunteer* With 

snubs; or by the men The projectors are novel in .Captain Lloyd and Miyor Crompton in command, it is tn 
dttfgn? almost the only feature of existing projectors be expected that there will be a good return for the 
embodied in them is the barrel. Their mirrors, glasses expense incurred The money paid for equipment is only 
aivergart are mounted in aluminum They have gun- a very small part of the total expense of this experiment, 
jinetal Wes moving in ball run turntable* They maybe John Perry 

HO, 1588, VOL. 61] 
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NOTES. 

The Antarctic expedition equipped and sent oat by Sir 
George Ne*nes in August 1898, under the direction of Mr 
Borchgrevink, has safely returned The follow lr^ cablegram 1 
sent from (he Bluff, Campbell town, which u one of the 
southernmost ports on the south coast of the South Island of 
New Zealand, has been received by Sir George Newnes from 
Mr Borchgrevink —"Object of Expedition carried oat 
Furthest south with sledge, record, 78 50 Present position of 
South Magnetic Pole located Zoologist Nicolai Hanson dead 
Smihtm Crvss safely at Stewart Island Leaving for Hobart 
All well Borchgrevink." The expedition has thus been a 
very succemfal one so far as geographical results are concerned, 
and we trust that its success may be taken as an earnest of what 
will be accomplished by the expeditions winch depart next year 
The highest latitude reached by Ross, in 184a, was 78” to' S , 
this being the latitude at which his ships met with the great ke 
barrier Mr. Borchgrevink has gone farther than this, and he 
most have made a long Journey by land to have reached 
lab 78* 50' It will be interesting to know the position of 
the magnetic pole located dating tpe expedition From the 
observations nude during Rom's expedition it has bsen inferred 
that a magnetic pole is situated in let* 73* 5' S , and Idig. 
147* 5' E. This places the real southern magnetic pole not tar 
from the position assigned to it by the calculations of Gauss, 
viz. lat 7 i* 35' S. and 15a* 30' E Since Rosa's expedition, how- 
ever, nearly sixty years have passed, and It will be interesting 
to compare Mr Borchgrevink^ determination of the present 
position of the magnetic pole with that deduced by Rots, and 
that predicted from theoretical considerations. While upon the 
subject of Antarctic exploration, it is noteworthy that Prof 
J W Gregory, who has succeeded the late Sir Frederick M’Coy 
as professor of geology at Melbourne, has been appointed 
director of the scientific staff of the British Antarctic expedition 
to start next year The Scottish expedition referred to last 
week (p. 518) Is to be a private expedition organised by Mr 
W S. Bruce, and will not be officially connected with the 
Royal Scottish Geographical Society 

The Paris corre s pondent of the Timu announces the death, 
after a long ill nett, of M Joseph Bertrand, the eminent 
mathematician. 

We regret to record that Dr St George Mlvart, F R.S , the 
distinguished biologist, died on April 1, at the age of seventy- 
three 

At yesterday's meeting of the Institution of Naval Architects, 
the gold medal of the Institution was presented to Mr J Bruhn, 
and the premium to Prof. W E. Dalby 

At a recent meeting of the American Academy of Arts and 
Sciences, the Rumford medal was presented to Mr C. F 
Brush for his electrical work 

Prof P. Tacchini has resigned the directorship of the 
Royal Italian Bureau of Meteorology and Geodesy after forty 
yean of service. Prof Luigi PaUuo has been appointed 
temporary director 

Six William T. Galrdnee, F R.S., professor of medicine 
in the University of Glasgow, has resigned his chair because he 
feels unequal to the task of the enormous amount of reading 
necessitate! by the pro f essorship in order to keep in touch with 
the developments of medical science, and also beca u s e be wished 
to give way to "a younger pair of eyes, and perhaps a younger 
brain as well." 

A Pasteue institute was opened at Antananarivo, the capital 
of Madagascar, on Friday last 

MO. 1588. VOL. 6l] 


The Actoolan Price of 100 guineas hat bin awurdof by thd- 
Royal Institution to Sir William and Lady Hug g lnSfor thrif 
work, “ An Atlas of Representative Stellar Spedtva.” 

The celebration of the jubilee of the Royal Meteorological 
Society began on Tuesday 'with an Afternoon meeting, held in 
the Institution of Civil Engine?**, with Dr Ct Thdodorfe 
Williams, the president, in the chair The president read An 
Interesting paper on the history of the society, written by the late 
Mr G J Symons. In the evening the Fellews and their 
friends attended a conversazione held in the galleries of the 
Royal Institute of Painters in Water Colours 

Prof H G Seeley, F R S , sends the following particulars 
from a communication received by him from Dr Corptorphine. 
While Mernrs. Rogers and Schwarz, of the Geological Survey 
of Cape Colony, were examining the Uitenhage or Sundays 
River beds, which are of Middle or Lower Jurassic age, Mr. 
Schwart came upon the skeleton of a small Pleriosaurian about 
four feet long The remains Include the head showing the 
snout and palate, and the lower jaw The teeth are in sockets, 
as usual, with fluted conical crowns and wcylindrical base The 
largest teeih are in front Thirty-elgfit vertebra were col¬ 
lected, and one of the limb-girdles, regarded as that of the fore 
limb. The greater part of the flat, paddle shaped band is pre 
served! With this fossil were found A start* br*wm % large 
Trtgonias and OlcosUphanus atk*rst*mi 

Wi regret to see in Scitnc* the announcement of the death, 
at her home In New York City, of Mu* Catherine Wolfe Bruce, 
who made generous gifts for the advancement of astronomy to 
Harvard University, Columbia University and other insti 
taboos. 

Many naturalists and archstologists will regret to see the 
announcement of the death of Canon J C Atkinson, on March 
31, within a few weeks of completing his 86th year His welt 
known volume, 11 Forty Yean in a Moorland Parish," published 
in 1891, was at once recogpifed as a work of permanent value, 
worthy of a place beside Jbe immortal 11 Natural History of 
Sclbprne ” Indeed, Canon Atkinson had many points in 
common with Gilbert W&fte, bring a keen naturalist and sports 
man, as well as a highly trained antiquary and philologist 
Many generations of school boys have derived their first interest 
in country matters from Ws still popular book on u British 
Bird! and their Nestf" and the contemporary volumes, 11 Walks 
and Talks " and “ Play hours and Half Hobdays," all of which 
are still In circulation 

A Vfw particulars of the career of M Samson Jordan, the 
distlngubbed FmCh engineer and metaUnrgist, whom death we 
referred fo last truck, ate given in the^uwi He was bora In 
Geneva In i8jt In 1855 he constructed the Saint-Lonb btgit 
foroaces, near Marseilles, of which works he was for soma yean 
engineer add afterwards a director These blast furnaces were 
the first in France built for the purpose of smelting the pure, 
nch Iron ores from Elba, Spain add Algeria, with coke as a fori. 
To M. Jordan is due the Introduction Into France of iron and 
manganese ores tom Spain and tom the Mediterranean coast, 
as is also the manufacture of a special quality of cast iron. In 
1064 M Jordan removed to Peris, where 1 m cont in ued Ms 
professional work, and In 1865 be Was appointed profemor of 
metallurgy at the fceole Central* tie* Aits et MsnafecUie^ of 
which he was a former pupil Thb appdntmenc he held at the 
time of his death. M Jordan ih anmeroas'wUji promoted the 
advancement of the Iron and meet ind ustri es hi France. Ha 
was the author of several vufatblqmdfefarrirol t reat ises. In 
1874 he was elected President of the BdpNtd des I ngj foWm s 
Civil* de France, and an honorary sWte of thrSeStopof 
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Eng in e ers ii\ EA||ud. He was ibo a member of the Iron and 
9 ted Institute of Great Britain, of the Imperial Institute, sod 
of the leading technical societies of Fiance. 

WE have to record, with regret the death of Dr. Wilhelm 
Waagen, professor of pahmtology at the University of Vienna. 
In 1865 ha published at Munich an important easy on the 
ctus&catiofi oftthe Upper Janisic strata, and subsequently 
gave much attention to tha study of ammonites. On the death 
of Ferdinand Stotfctka In 1874, Dr. Waagen was appointed 
palaeontologist to -(he Geological Survey of India. This post 
he was unfortunately compelled to resign at the end of three 
yean, on account of his Inability to resist the effects of a tropical 
climate. He, howcWer, continued to labour at the Indian 
fossils, and after he had published his important memoir on the 
Junaric Cephalopoda of Kach (1873-78), he devoted his 
attention tb the remsHuble series of fossils, ranging from the 
Lower Cambrian to the Trias, which had been obtained from 
the Salt Range. As remarked by Dr W T Blaoford, 11 his 
masterly summary of v the geological results" thoroughly 
justified the award of ibe Lyell medal, which was made to Dr 
Waagen by the Council of the Geological Society in 1898. He 
died at Vienna, on March ^4, in the fifty ninth year of his age 

1 

The announcement of the death of Prof Pepper, formerly 
honorary director of the Polytechnic, Regent street, and the 
Inventor of the celebrated “ Pepper’s Ghost" effect and other 
illusions, came as a surprise to most men of science, for it was not 
generally known that until a fe# days ago he was still living He 
assisted to popularise science tn various ways, and was one of 
the founders of evening science classes in London He lectured 
also for many years, making tours through America, Canada, 
and Australia, where he met with enthusiastic receptions. He 
was an honorary life member ofc the Institution of Civil 
Engineers, and a Fellow of the Chemical Society, and the 
author of the " Boy's PlUybook of Science " and the " Boy's 
Plmyhook of Metals." 

It it officially notified that all applications for space at the 
Glasgow International Exhibition, which is to be opened in 
May 1901, must be lodged not later than June 1 with the 
General Manager, Mr H A. Hedley There are in all eight 
classes, embracing agriculture, mining, fodustnal design and 
manufactures, machinery and labour nving Appliances in motion, 
locomotion and transport, marine engineering and shipbuilding, 
lighting and heating, science, education, music, sports and 
•porting appliances. Separate sections will be devoted to 
women's exhibits, archeology and fine art ‘ 

A kbuaukablb I n stance of the destruction qf a species of 
bird by a hurricane Is related by Mr T Digby Pigott in a 
recent issue of the Tima Before the West Indian hurricane 
of September 1898, one of the tamest and commonest birds on 
the Island of St. Vincent was a small bronxe-green humming 
bird. It appears, however, that since the hurricane the bird 
has entirely disappeared. A fitead of Mr, Pigotth, who was 
familiar with the bird, lately n^ade a seven weeks' stay on the 
■land, but did not see a single specimen , and upon Inquiry he 
found that none of the birds pmd been seen since September 
1898. The disappearance U the more remarkable aa other 
humoring birds formerly less common than the one now missing 
ait still to be seen In St Vincept, though In diminished numbers. 
A posribte explanation lies In the fact that the humming bird 
Which has apparently been extirpated was the smallest of the 
threa sp ecies khwwn upon the island, ahd therefore the most 
easily killed Mr Pigott has been unable to find the name of 
Ithe bird that has dis app e ar ed , but his friend describes it as 
to ba recognised by IU habit of rittlng with its crest erect 
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At the recent annual meeting of the Association of Chambers 
of Commeroe, the following resolutions referring to the metric 
sy st em wen carried unanimously —(1) That steps be t a ken by 
this Association to again urge Her Majesty's Government 1 (a) 
to introduce into and endeavour to carry through Parliament, 
as speedily as possible, a Bill providing that the We of the 
metric system of weights and measures shall be compulsory in 
this country within a period of not more than two yean from 
the passing of the Bill j and (A) to adopt the system with as 
little delay u possible In all specifications for Government con¬ 
tracts. (a) That in the opinion of this Association it is neces¬ 
sary, In order to promote knowledge of the metric system of 
weights, measures and money among the people, that the 
Education Department should require Her Majesty's Inspectors 
to hold a real and effective examination of scholars in this 
system in the public elementary schools, and that a deputation 
of this Association do wait upon the vice preudent of the Com 
mittee of Council on Education, and call his attention to the 
necessity of such examinations by Her Majesty'* Inspectors 

Thb Assistant Secretary to the Treasury Department of 
Washington, before whom a petition was recently brought by 
a number of persons in Buffalo as to the expediency of levying 
a tariff duty on electricity generated in Canada, and transmitted 
to the United States, has decided not to recommend such a 
proposal The decision of the former Assistant Secretary 
Tichener has thus been upheld, and as a consequence It is 
agreed that no tariff will be collected on electricity 

Thb post of Technical Assistant to the Imperial Department 
of Agriculture for the West Indies has been offered to and 
accepted by Mr Wm G Freeman, B.Sc. Educated at St 
Olaves Grammar School, Mr Freeman obtained a National 
Scholarship in Biology, and spent three years at the Royal 
College of Science, making botany his special subject He 
obtained the Associateship of the College, with a first clan in 
botany, and was awarded the Edward Forbes medal and price 
for biology In February 1896, he went out to anist the late 
Dr Tremen at the Botanic Gardens, Ceylon, and afterwards, 
Mr Willis, the present director In October 1897, WM 
appointed Demonstrator m Botany, under Prof. Farmer, at the 
Royal College of Science 

Thb second number of the Wtst Indian Bn/Min, just pub¬ 
lished, is devoted to a report of the proceedings at the Agricol 
tuial Conference held at Barbados in January lost It contains 
the address of the President, Dr Morris, and the various papers 
and discussions on them, which were recently described in 
Naturb by Prof D*Albuquerque (pp. JpJ, 398) 

Dr W Burse, of Berlin, intends starting early m April for 
German East Africa, to investigate the Aon of the steppes, for 
the purpose of discovering any plants of technical or medicinal 
value. He proposes to remain tune months. 

From a summary of the mineral production of Canada in 
1899, by Mr E D Ingall, just published b£ the C a n a di a n 
Geological Survey, It appears that the increase which has been 
so marked a feature during the past *ew years was sustained 
Compared with the corrected total for 1898, the preliminary 
figures for 1899 show an Increase of over aa a par cent, the 
increases for 1898 and 1897 having been nearly 35 per cent and 
nearly $7 per cent, respectively Of the increase of aa a per 
cent, 15*53 pereeut Is created to the increased output of gold 
from the Yukon placers, a *92 per cent to the teemset in the 
other metallic products, and 3 84 per cent to the growth of the 
non-metal lie mineral industries. 

References to the work done at the Astrophysical Observa¬ 
tory of the Smithsonian Institution are made by Prof S P 
Langley in h(s report upon the operations of the Institution for 
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the year ending June 30, 1899 It has been shown that rock* 
suit prism*, whether obtained from mineral mined in Russia or 
Bavaria, have exactly the same refractive Indices. It appears, 
therefore, that this interesting crystal, which from the tune of 
Me Horn to Prof Langley himself has been chiefly used on 
account of its qualitative properties as regards the transmission 
of radiations, can now be used quantitatively as a standard of 
refraction to which all ware lengths may be referred with the 
same order of precision as to the diffraction grating Prof 
Langley’s measures of 1897-98, which determined the exact 
positions pf 700 Fraunhofer lines in the infra-red spectrum of 
rock-salt, may thus be regarded as fixing constants of nature 
As the ware lengths of the lines were determined with an 
ayerage probable error of three parts in 10,000, we are led to 
the surprising fact that, by working automatically in the dark, 
with the bolometer, it has been possible to analyse the infra red 
solar spectrum with an accuracy comparable with that attained 
with much more pains through the eye itself 

Am artificial lights, even the best, are extravagantly wasteful 
of energy, in that they lavish it in the infra red, and hot in the 
tuible spectriim Mr C C Abbot, who has charge of the 
Astrophystcal Observatory of the Smithsonian Institution, hw 
examined the light emitted by the Welsbach mantle (which 
consists of Impure thorium oxide> and other incandescent 
mantles, by means of the bolometer, with a view to comparing 
their efficiencies. Though the illuminating pdwers differ con¬ 
siderably, the d win but ion of energy is much lea diversified than 
would be supposed, and shows clearly the wastefulness even of 
the Welsbach light as a source of illumination The infra red 
in each case includes by far the greater portion of the energy, 
and not ther visible spectrum, as is the case with the sun, and 
■till mote, with phosphorescent substances. Excluding the 
Infra red radiation, the Welsbach mantle was found to be 
superior in light to the others experimented with, especially in 
the red, orange and jellow parts of the visible spectrum 

In a paper published in the Gtobgical Mhgaum for March 
and April, Dr C Davison describes some of the less important 
British earthquakes felt during the yean 1893-1899. The total 
number oT Shocks recorded in these seven years Is forty two, of 
whloh twenty eight occurred in England and Wales, and fourteen 
In Scotland In England, earthquakes were most numerous In 
the counties of Pembroke, Hereford and Cornwall, and in 
Scotland, In Annan dale and Glen Gdrry, and near Comne and 
Fort William The eart hq ua k es at the two last places are in¬ 
teresting from their connection with the two- great faults which 
bound the Highland district, and the study of the shocks shows 
that the southern boundary fault near Comne hades to the 
north west, and the northern fault near Fort William probably 
to the south east A list of doubtful and spurious earthquakes 
is given, and among these are several which have been referred 
to by correspondents jn Nature. Several local earth shakes 
In mining districts are described, and Dr Davison suggests 
another cause of some of these shocks besides rock falls in old 
workings, namely, small fault slips in those places where the 
coal has been worked right up tq the fault, arid so withdrawn 
support frdm the rock above 

Hunt R. Parkinson has a unique knowledge of several 
districts of Melanesia, and he has recently contributed a vary 
valuaMe paper on the ethnography of the North western 
Solomon Islands to the Abkomil u Brickie 4 K Zo*L at. 
Amikrop* Mus , DrtsAe m, Bd. viL 1899. He brings forward 
some fresh information on that evergreen topic of totem ism, In 
Buka there are two clans which are called after their respective 
totems, the howl and the Frigate-bird, and members of the one 
must marry Into the other In North Bougainville the same 
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clans exist, but in South Bougainville and in the neighbouring 
islands there are a number of bird dans; here also no one may 
many into his own dap, though he may many into any other 
In all cases the children belong to the mother’s clan The lads 
are initiated into the Rnkruk society in- a tabooed clearing in 
the bush , as in Australia and elsewhere, a bull roarer is whirled, 
and the women believe that the Unearthly noise produced By 
this mystical instrument is the conversation between U* initiates 
and the male and female spirit After this ceremony the lad 
may many As Parkinson deals with other customs, uuksiej 
houses, clothing, ornaments, money, utensils, weapons and the 
like, it will be apparent that this memoir is of considerable nm 
portance, especially as the author has peculiar facilities fair 
gaining trustworthy information 

In the Report of the Rugby School Natural History Society 
for 1899 wMl bq found an excellent plate of the aketaon of 
Ichthyosauri platyodon disinterred at Stockton in 1898. 1 

From the Report juil to hand, the Ghbeh Zoological Gardens, 
under the direction of Mr S S Flower, seem to be in a 
flourishing condition By far the most interesting snimaja 
acquired during the year are the Proboscis Monkeys presented 
by the Netherlands Government 

As the result of an examination of the specimens brought hack 
by the Hammen expedition, Dr C H Merriam (Free Wash, 
iiigton Academy, u pp. 13-30) describes no less than twenty- 
six mammals from Alaska and British North America as new 
Although the majority of them are described as species, many 
naturalists will probably relegate at least a percentage to the 
rank of local races. 

The Sttnmtgsbonckte of the Royal Scientific Society of Bohe¬ 
mia for 1899 is a bulky volume containing a large number of 
papers on various subjects, many of which, from being written 
in Cxech, are unfortunately a sealed book to the majority of 
Englishmen Among interesting or important biological papers, 
we may call attention to one, by Herr Ryba, on a new Megaphy- 
tum from the Coal measures, to a second, by Herr Smyflka, on 
the occurrence of the European Pond tortoise in Silesia \ and to 
a third, by Dr. Rohon, on the morphology of the Devonian fishes 
in one of the Petersburg museums. 

Di O Z. Bianco has sent us a copy of an interesting com¬ 
munication made to the Royal Academy of Sciences at Turin 
on February p r The paper is Intended to be a contribution to 
the history of meteorology, and contains an account of some 
recent investigations of Italian men of science upon the [thyrical 
constitution of the atmosphere, founded upon the famous balloon 
ascents of Mr James Glalsber In the yean 1862-6, which sdll 
hold their place as the best and most extensive series that we at 
present possess. The principal object of the paper is the eon* 
■traction of improved barometric formulae for the determi n a t ion 
of heights. 

We have received from Prof G. Schwalbe an excerpt paper 
from the Annals* 4§r Physik (Iv series, 1900), giving an account 
of his recent expert menu upon Exncr's theory of atmospheric 
electricity The experiments, like Utoqe made some years ago 
(Wted A*** voL lviiL p. Jpo, 1896), were carried on at the 
physical laboratory of the Agricultural High School at Berlin with 
the view of investigating the electrical behaviour of the vapour* 
rising from electrified fluids. The author finds that such vapgun 
carry no kind of electricity with them, and that consequently 
the experiments do not support Extwr's theory, which explains 
the phenomena of atmospherio electricity by the transfer of thf 
electric charge of the earth to the air by meant of the evapo^ 
tion going on from m ass es of water. 
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Recent numbers of tbe C o mm unitottens from the Physical 
Uboctborjr of the Unfvenity of Leyden are oc cu p ie d with 
Work carried out in the cryogenic laboratory, which ha* 
been reopened after completing certain safety arrangements 
required by the Privy Council Dr. H. KamerLlogh Onne* 
gives an account of certain methods and apparatus, 
Including (1) a cryostat or bolling-gl*** and boiling ease, 
for measurements with liquefied gases, especially oxygen, 
(a) the arrangement of a Brotherhood air compressor for the 
c ompr es si on of gases to be kept free from admixture with air , 
<j) methods of pouring out little quantities of liquid nitrous 
oxide f and (4) boiling nitrous oxide In large quantities. In 
another Issue, Dr G van Everdingen, jun , describes a con 
donation of his experiments on the Hall effect at the low 
temperatures now available, and has found no indication of a 
maximum value to this effect down to the boiling point of 
liquid oxygen. Dr Fritz Hasenoehrl Investigates the dielectric 
constants of liquid nitrous oxide and nitrogen, a branch of 
investigation previously carried out by Dewar and Fleming. 
The results are for nitrous oxide 1*933, and for oxygen 1 465, 
as compared with Dewar's 1 491, while the Clausius Menotti 
formula is at any rate not negatived by the experiment!. 

Messrs. Watkins and Doncaster have sent us their 
Catalogue of natural histoiy apparatus, books, birds, eggs, 
leptdoptera and other requisites of the field naturalist 

A second edition of Part 1L of Prof Chryital's " Algebra” 
has just been published by Messrs. A and C. Black The 
principal changes occur in the sections on the Theory of Senes, 
which have been rendered non useful to students proceeding to 
etudy the Theory of Functions In the interests of the same 
class of readers, a sketch of the modern theory of irrational 
quantity has been added to the chapter The first edition of 
Part ii. of Prof Chrystal’a work has already been noticed in 
Nature (vol xlL p 338), and the menu of the work are so 
well known that it is unnecessary to do more now than announce 
the publication of th e new edition. 

The London Geological Field Class, conducted by Prof 
H. G. Seeley, F.R.S., offers exceptional opportunities of obtaining 
observational knowledge of the physical geography and geology 
of the London district ViiiU are made to selected places on 
Saturday afternoons between the end of April and the beginning 
of July* and short addresses are given upon tbe characteristics 
of the rock structures and the development of the land forms 
seen during the excursions. The places to be visited this year 
have been selected with the view to illustrate the geological 
struqtore of the London, basin by an examination of Cretaceous 
focks at Godaiming, Opted, Gomshall and elsewhere, and of 
the Oolite of Bedford. The first excursion will be made on 
April e8 

Sevisul parts of elaborate scientific memoirs in course of 
publication by Mr W Engelmann, of Leipzig, have been 
reodvad from Messrs. Williams and Notgate Included among 
these recent works are —“ Moosunfa 1 Beitntge zur Kenntniss 
der Vegetation des slid- uod ostasUtischen Monsungebietes" 
(Band L), by O Warburg; Monographleen afrikamechcr 
pflansen-Famillen and Gsttttsgea IV Combretacae excl 
Cmbracum," by A- Engler and L. Didst “Genera Slphono 
mmmrm ad Systems Englenanum Conscripts * (FaqdcUlas i h 
qy Dr* CG.de Dalis Torre and H Harms 1 and “ Conspectus 
fiofae graeoac ” (Fasciculus l), by E de HaUcsy In addition 
to those publications of the house of Engelmano, we have 
neelved from the firm of GebrUder Bemtfaeger, Berlin, tbe first 
putdf the first volume of " Die mlkroskopiache Analyse der 
Dngtyutr*, 11 an atlas for chemists and druggists, by Dr 
Lbddfc Sock We propose to review these qprks when they 
have been completed. 
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The question as to the origin of the energy posiamcd by the 
Becq u erel rays U one of considerable interest. The existence 
of substances capable of emitting radiations possessing energy, 

! without any appreciable loss of weight or introduction of work 
from external sources, would appear to be impossible from the 
! view of conservation of energy The measurements of M 
Henri Becquerel upon the deviation of the radium rays in an 
electric field, taken in conjunction with those of M and Mme. 
Curie of the charges carried by these rays, lead to results which 
show a way out of this difficulty, on account of the extreme 
minuteness of the quantities of energy In question The cal¬ 
culations of M Becquerel show that the energy radiated per 
square centimetre U of the order of one ten millionth of a watt 
per second Hence a loos of weight of about a milligram in a 
thousand million yean would suffice to account for the observed 
effects, assuming the energy of the radium to be derived from 
on actual loss of material. 

The detailed study of the hydrocarbon indene has hitherto 
been hindered by the difficulty of obtaining It in large quantities 
in a pure state. In the March number of the Journo! of the 
Chemical Society, Messrs. Kipping and Hall describe two new 
syntheses of indene, in which the yields are practically theo¬ 
retical Cinnamic add is the starting point, from which 
a-bydrindone is prepared by methods previously described , the 
oxime from this is then reduced to a hydnndaraine, from which 
indene can be obtained either by heating the hydrochloride at 
250° C , or by preparing the iodide of trimethyl-hydrlndamine 
and submitting this to dry distillation The indene thus prepared 
was shown to be identical with that synthesised by Perkin and 
Rdvay, and also with indene from coal tar 

It is now very generally agreed that the true constitution of 
the sulphites U represented by the unsymmetrical formula 
ICSOfOR, as opposed to the symmetrical SO (OR)!. One 
interesting outcome of the former view is that there should be 
isomeric doable sulphites, the one R SO r OR', and the other 
R' SO* OR, and Schwicker and Barth have indicated the 
existence of such Isomers in the case of sodium potassium 
sulphite. Dr Frapt, however, in the March number iff the 
American Chemical Journal , after carefully repeating these 
experiments, has been driven to the conclusion that no such 
isomerism exists in this case This coincides with the views of 
Hantcsch, who bolds that structural Isomerism Is unknown in 
inorganic bodies. 

The additions to the Zoological Society’s Gardens during the 
past week Include a Secretary Vulture (Serpenlortus rtphlt - 
vena) from South Africa, presented by Mr James D Logan, 
jun. , a Spanish Blue Magpie [Cpanepoltus cooki) from Spain, 
presented by Mr E. G B Meade-Wa ldo , a Greater Black- 
backed Gull [Lotus marinus), European, presented by Mr H 
Clinton Baker; four Marbled Newti [Molge marmarata) from 
Bordeaux, presented by Mr G A. Boulenger, F.R.S 


OUR ASTRONOMICAL COLUMN 

New Variabi e in Andromeda —Dr T D Anderson, of 
Edinburgh, has communicated to the Attrenomuche NackrickHn 
(Ed. 15s, No. 363a) his observations of the variability of a new 
variable star In the constellation of Andromeda. The co¬ 
ordinates of the star's position are — 

R.A. * oh 8 510 1 /,Q- e v 
Dec! ~+4«* I* / (I85S) 

lying almost exactly on the boundary between Cassiopeia and 
Andromeda. It Is not mentioned in the Bonn *nkmus( 9 run$ % 
As measured from the comparison stars B D + 46° 38 (8 5), 40 
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(9'6) and 48 (9 i) f the following are the obaerved magnltndea 
of the variable — 


Jan 

16 

88 

Feb, 

19 

87 

20 

9*0 

March 14 

95 


Solar Et lii^ses ot the soth Century — In a repirnt from 
the Bulletin de la Soctftl Astrenomtque dt France for November, 
M Camille Flammanon bring* together the local particular* for 
the eclipses of the no which will be visible in Pam during the 
20th century FortjMhree eclipses will be visible, but only 
thirty three under good observing conditions. Special attention 
is drawn to the eclipses of Apnl 17, 1912, and August 11, 1999, 
as although Pans is not included in the path of totality, in each 
cate the central line of eclipse n only a short distance away 
from the capital Maps are given of the paths of the shadow 
for both dates. These are also reproduced in the last number 
of the Bulletin (Match) 

A Brilliant Firkhaiu— On March 28, 8h 21m , a very 
large meteor, giving several dashes like vivid lightning, was ob 
served from the south eastern parts of England At Bishops 
Stortford, Herts, the light was so great that it illuminated the 
country, and three distinct explosions were obaerved A sound 
like that of the roar of a distant cannon followed the disappear¬ 
ance of the meteor, and would Indicate that 'it was 24 miles 
distant, but this is probably much underestimated The meteor 
descended from the constellation Leo In the south In Berk 
shire it was seen falling in Virgo, and it flashed out very btilli 
antly Just prior to its disruption The head of the meteor was 
very much brighter than Venus, and it travelled rather swiftly 
Two vivid flashes were obaerved here as at Reading, where the 
terminal point of the flight was noted as being near • Virginia. 
At the latter place the phenomenon ended In a cloud of sparks, 
and for a moment the sky and landscape were flooded in light 
At Blackheath the meteor was seen by Mr Crommelin, of the 
Greenwich Observatory He estimated it as three times as 
brilliant as Venus at her brightest, and describes the terminal 
point as t° N of fl LeonJs, Many reports of this brilliant object 
are available for discussion, and it will be possible to determine 
its real path satisfactorily Many Urge fireballs are directed in 
very slow flights from westerly radiants, but in this case the 
object moved swiftly, and probably had a radiant not far from 
the star • in Ursa Major Its position was over the east coast of 
Kent, and its height, when it finally burst and disappeared, 
about 52 miles. 


MODERN EXPLOSIVES 1 

'T'HF subject of explosives is one which never fails to excite 
A interest even uuder the most ordmarj conditions, doubt 
less owing to the enormous potentiality of these substances, 
whilst at tne present time more than usual attention is directed 
to them, it being scarcely possible to read a daily paper without 
finding some reference to the behaviour of various modern 
explosives in the theatre of war 

Explosion may be defined is chemical action causing 
extremely rapid formation of a \ery great volume of highly 
expanded gas, this Urge volume of gas being generally due to 
the direct liberation by chemical action and the further 
enormous expansion by the heat generated Explosion itself 
may therefore be regarded as extremely rapid combustion, 
whilst the effect is obtained by the enormous pressure produced 
owing to the products of combustion occupying prelxibly many 
thousand times the volume of the original body The effect of 
high temperature Is seen in the well known case of explosion of 
a mixture of hydrogen and oxygen, where if the original mix 
turc and the products of explosion are each measured at the 
same tempeialure above the boiling pent of water, a less 
volume of gas (water vapour) is actually found. The explosion 
can only have been produced by the enormous expansion of 
this vapour in the first place liy tne heat of the reaction Such 
an explosion when carried out In a closed bomb with the mixed 
ga es under ordinary conditions of measurement produces a 

f iressure of about 240 lbs. to the square inch. A more practical 
Must ration is seen with nitroglycerine, which Nobel found 
yielded about 1200 times its own volume of gaa calculated at 

1 A lecture delivered at the London Institution «n FebmSry **i by Mr 
j S 8 Brant 
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ordinary temperatures and prewures, whilst the heat liberated 
expands the gas to nearly eight tunes this volume. 

Clearly, then, a substance for use as an explosive must be 
capable of undergoing rapid decomposition or combination 
with the production of large volumes of gas, and further pro¬ 
duce sufficient heat to greatly expand these gases v the ratio of 
the volume of gases at tne moment of explosion to the volume 
of the original body largely determining the efficiency of the 
explosive 

Ex plosive*.may be divided into two great classes—mechanical 
mixtures and chemical compounds. In the former the com 
bustlble substances are intimately mixed with some oxygen- 
supplying material, as m the case of gunpowder, where carbon 
and sulphur are intimately mixed with potassium nitrate , while 
gun cotton and nitroglycerine are examples of the latter clam, 
where each molecule of the substance contains the necessary 
oxygen for the oxidation of the carbon and hydrogen present, 
the oxygen being m feeble combination with nitrogen Many 
explosives are, nowever, mechanical mixtures of compounds 
which are themselves explosive, eg cordite, which is mainly 
composed of gun cotton and nitroglycerine 
Two methods are in common use for bringing about 
explosions—Ignition by heat, thus bringing about ordinary but 
rapid combustion, molecule after molecule Undergoing decom¬ 
position ; and detonation, where the effect is infinitely more 
rapid than in the first case , in fact, it may be regarded as prac¬ 
tically instantaneous. The result may be looked upon at 
brought about by an initial shock imparted to the explosive by 
a substance—the detonating material—which u capable of 
starting decomposition in the adjacent layere of the explosive, 
thus causing a shock to the next layer and so oq with infinite 
rapidity That the results are not entirely due to the 
n ecbamcal energy of the liberated gas particles is shown by the 
fact that the most powerful explosive is not the most powerful 
detonator, neither u it entirely due to heat, since wet substances 
undergo detonation The probability is that the result is 
brought about by vibrations of particular velocity which vary 
for different substances, the decomposition being caused by the 
conversion of the mechanical force into heat in the explosive, 
thus bringing about a change m the atomic arrangement of the 
molecule According to Sir Frederick Aliel’s theory of detona¬ 
tion, the vibrations caused by the firing of the detonator are 
capable of setting up similar vibrations in the explosive, thus 
determining ils almost instantaneous decomposition 

The most common and familiar of explosives is undoubtedly 

E inpowder, and although for military purpose* 11 has been 
Tgely superseded by smokeless powders, yet it has played such 
an imponant pari in the history of the world during thjs last 
few centuries that apart from military uses it is even now of 
sufficient importance to demand more than a passing notice 
Its origin, all hough somewhat obscure, was in all probability 
with the Chinese Roger Bacon and Berthold Schwarts appear 
to have rediscovered it in the latter years of the thirteenth and 
earlier part of the fourteenth centuries. It was undoubtedly 
used at the battle of Crecv The mixture then adopted appears 
to have consisted of equal parts of the thred ingredients—tul 
phur, charcoal and nitre , but some time later the proportions, 
even now taken for all ordinary purposes, were introduced, 
namely— 


Potassium nitrate 

75 P«tf 

Charcoal .. 

<5 >1 

Sulphur 

10 ■■ 


too „ 


Since gunpowder is a mechanical mixture, It is clear that the 
first aim of the maker must be to obtain perfect tncdrpomUon, 
and necessarily in order to obtain this, the Materials must be in 
a very finely divided state. Moreover, in order that uniformity 
of effect may be obtained, purity of the original Substances, the 
percentage of moisture present, and the density of the finished 
powder are of importance. 

The weighed quantities of the Ingredients are first mixed in 
gun-metal or copper drums, having blades in the intenor capable 
of working in the opposite direction to that in which the drum 
Itself is travelling. After pairing through a sieve, the mixture 
(green charge) is passed on to the Incorporating mills, where it is 
thoroughly ground under heavy metal rollers, a small quantity of 
water being added to prevent dust and facilitating I nco rp or ation, 
and during this process the risk of explosion is greater pomibty 
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than at any other stage m the manufacture, There are usually six 
mills working in the same building, with partitions between 
Over the bed of each mill is a horizontal board, the " flash 
board,* which is connected with a tank of water overhead, the 
arrangement being such that the upsetting or one tank dis¬ 
charges the contents of the other tanks on to the corresponding 
mill beds below, so that in the event of an accident the charge 
is drowned in each case The " mill cake " is now broken 
down between rollers, the "meal” produced being placed in 
strong oak boxes and subjected to hydraulic pressure, thus 
increasing Its density and hardness, at tne same time bringing 
the ingredients into more intimate contact After once more 
breaking down the material (press cake), the powder onlv requires 
special treatment to adapt it for the various purposes for which 
It is intended 

Within the last half-century an enormous alteration has taken 
place in artillery, the old smooth bore cannon, firing a round 
•hot, having gradually given place to heavy nfled cannon, firing 
cylindrical projectiles and requiring very large powder charges. 
This has naturally had Sts influence on the powder used, and 
modifications have been introduced in two directions—first, 
alteration in the form of powder, and second, in the proportions 
of the ingredients. As the heavier guns were introduced, a 
large gram powder which burned more slowly was adopted, 
but further increase in the sue of the guns led to the introduc 
tion of pebble powders, which in some cases consisted of cubes 
of over an inch side. Such cubes having large available surface 
evolved the usual gases in greater quantity at the start of the 
combustion than towards tne finish, since the surface became 
gradually smaller, thus causing extra strain on the gun at the 
projec ile was only Just beginning to move General Rodman, 
an American officer, Introduced prism powder to overcome this 
difficulty, the charges being built up of perforated hexagonal 
prisms In which combustion started in the perforations and pro¬ 
ceeding, exposed more surface, the prisms finally breaking down 
into what was virtually a pebble powder 

In order to secure still further control over the preswre, modi 
fieations in the proportions of the ingredients became necessary , 
the diminution or the sulphur and Increase of the charcoal 
causing slower combustion, and moreover tlie use of charcoal 
prepared at a low temperature giving the so-called "cocoa 
powders '* 

The products of the combustion of powder and its manner of 
burning are laigely influenced by the pressure, a property well 
illustrated by the failure of a red hot platinum wire to ignite a 
mass of powder in a vacuum, only a few grains actually In con 
tact with the platinum undergoing combustion The gaseous 
products obtained are carbon dioxide, carbon monoxide and 
nitrogen, other products being potassium carbonate, sulphate and 
sulphide The calculated gas yield at o° G and 760 mm pres 
sure is 364*6 cc , whilst Noble and Abel actually obtained by 
experiment 363 74C.C , numbers agreeing very closely At the 
temperature of explosion this volume is enormously increased 

In 1833, Breconnot found that starch, ligneous filnc and 
similar substances when treated with strong nltnc and yielded 
exceedingly combustible substances, and Pelouze in 1838 ex 
tended tire Investigation to cotton and paper Schonbein an 
nounetd in 1845 Ms ability to make an explosive which he 
termed gun cotton, and a year later Bduger made a similar 
announcement, and on a conference being netd between these 
chemists their methods were found to be idenliea] The method 
was not disclosed at the time, since it was hoped that the Ger¬ 
man Government would purchase the secret, but in a very 
short time several investigators solved the problem, and attempts 
to make the new explosive mnsnwcisTlj were common Un 
fortunately the earlier product was nnetabkr, and se v eral dis- 
astroea accidents occurred which led 10 the abandonment of the 
experiments except In Austria. General von Lank, who con 
tinned experimenting In that country, showed that if sufficient 
care was taken to ensure complete nitration and to remove all 
traces of free sen from the finished Ate rial, the substance was 
stable. He Introduced a method of manufacture which was 
improvgd by Sit Frederick Abel in 1865 The physical character 
of the cotton fibre is such that it presents every obstacle to the 
removal m free mod, since it is bulk up of capillaries, but by 
reducing there tubes to the shortest posdUe length, as in Abel's 
process, the removal of add is facihtated 

Since water Is a product of the reaction of nitric acid on 
cellulose, the nitric acid would be c ome diluted, forming " collo¬ 
dion cotton " instead of the more highly nitrated gun cotton, j 
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and therefore sulphuric acid is used with the nitric acid to 
absorb this water, the usual proportions being three parts by 
weight of sulphuric acid (1 84) to one part by weight of nitric 
acid (1 5a) Cotton waste, which has been picked, cleaned, cut 
into short lengths and dried, U dipped in 1| lb charges In the 
acid, removed after five or six minutes, the excess of acid 
tqueexed out, and the cotton placed in cooled earthenware pots 
for some twenty four hours for nitration to be completed The 
gun-cotton now goes through the lengthy process for removal 
of all traces of acid, starting with the removal of the greater 
portion of the add by a centrifugal extractor, washing in water 
till no acid taste can be detected, boiling in water till free from 
action on litmus, reducing to pulp in a hollander, and, finally, 
the thorough washing of uie pulp by more water If the pro¬ 
duct now satisfies the tests for purity, sufficient alkali—lime- 
water, whiling and caustic soda—is added to leave from one 
to two per cenL in the finished gun cotton The pulp is drawn 
up into a vessel from which it can be run off in measured 
quantities into moulds fitted with perforated bottoms, the 
water being drawn off by suction from below, and, finally, a 
low hydraulic pressure Is brought to bear on the semi solid mass. 
The blocks arc taken to the press-house and submitted to a 
ressure of some five tons per square inch, after which the 
rushed block will contain from twelve to sixteen per cent of 
water 

From its chemical reactions gun-cotton must be regarded as 
an ether of nitric acid, a view first suggested by B&harap. The 
point of ignition of the substance has been found to vary con¬ 
siderably, ranging from 136° to 223° C., this difference being 
probably due lo variations in composition Good gun cotton 
usually ignites between 180° and i 84*C 1 he combustion is 

extremely rapid when fired in loose unconfined masses, so rapid, 
in fact, that it maybe ignited on a heap of gunpowder without 
affecting the latter When struck between hard surfaces gun¬ 
cotton detonates, but usually only in that portion which u 
subjected to the blow The volume of permanent gases evolved 
by the explosion of gun-cotton, as staled by different observers, 
has varied greatly Mac nab and Rtsiori give for nitrocellulose 
—13 30 per cent nitrogen—673 c c per gram, calculated at o*G 
and 700 mm Berthelot estimates the pressure developed by the 
detonation of gun-cotton—sp gr 1 1—under constant volume 
as 24,000 atmospheres or 160 tons per square inch 

Various attempts have been made to adapt gun cotton for use 
in guns, but the tendency to create undue pressure led to it* 
abandonment In 1868, Mr h O Brown, of Woolwich, 
showed that wet gun-cotton could be detonated by the use of a 
small charge of dry gun-cotion with a fulminate detonator, and 
since it can be stored and used m ihu moist state, it becomes one 
of the safest explosives for use in submarine mines, torpedoes, 
&c 

Nitroglycerine is a substance of a similar chemical nature lo 
nitrocellulose, the principles of its formation and purification 
being very similar, only in this case the materials and product, 
are liquids, this rendering the operations of manufacture and 
washing much leu difficult The glycerine is sprayed into the 
acid mixture by compressed air injector*, care being taken that 
the temperature during nitration does not rise above 30° C The 
nitroglycerine formed readily separates from the mixed acids, 
and bang insoluble in cold water, the washing is comparatively 
simple 

This explosive was discovered liy Sobrero In 1847 Nitro¬ 
glycerine is an oily liquid readily soluble an mo-tt organic 
sol van ts, but becomes solid at three or four degrees above the 
freezing point of water, and in this condition is less sensitive 
It detonates when heated to 2 w* C, or by a sudden blow, yielding 
carbon dioxide, oxygen, nitrogen and water Being a fluid 
under ordinary conditions, its uses as an explosive were limited, 
and Nobel conceived the idea of mixing it with other substance* 
which would act as absorbents, first using charcoal and after¬ 
wards an infusorial earth, *' kieselguhr,’’ and obtaining what he 
termed •‘dynamite.” 

Id 1875, Mr Alfred Nobel found that "collodion cotton"— 
soluble gun-cotton —could be converted by treatment with nltro 
glycerine into a jelly-like mass which was more trustworthy in 
action than the components alone, and from its nature the sub¬ 
stance was christened " blasting gelatine ” The discovery is of 
importance, for it was undoubtedly the stepping stone from 
which the well known explosives ballistlte, nine and cordite 
were reached In 1888, Nobel took out a patent for a smokeless 
powder for use in guns, in which these ingredients were adopted 
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with or without the use of retarding agents. The powders of 
this class are ballistite and filitc, the former being In sheets, the 
bitter in threads. Originally camphor was introduced, but its 
use has been abandoned, a small quantity of aniline taking its 
place 

Sir Frederick Abel and Prof Dewar patented In 1889 the use 
of tnoitrocellulose and nitroglycerine, lor although, as is well 
known, this form of nitrocellulose is not soluble in nitroglycerine, 
yet by dissolving the bodies in a mutual solvent, perfect incor 
poratlon can be attained Acetone Is the solvent used in the 
preparation of “ cordite, 1 * and for all ammunition except blank 
charges a certain proportion of vaseline is also added The 
combustion of the powder without vaseline gives products so 
free from solid or liquid substances that excessive friction of the 
prqjectlle in the gun causes rapid wearing of the rifling, and it is 
chiefly to overcome this that the vaseline is introduced, for on 
explosion a thin film of solid matter is deposited in the gun, and 
tcti as a lubricant 

The proportion of the ingredients arc — 


Nitroglycerine 
Gun cotton 
Vaseline 


58 parts. 
37 „ 

5 »» 


Gun-cotton to be used for cordite is prepared as previously 
described, but the alkali is omitted, and the mass is not sub¬ 
mitted to great pressure, to a\oid making it so dense ihat ready 
absorption of nitroglycerine would not take place The nttro 
glycerine is poureu over the dried gun cotton and first well 
mixed by hand, afterwards in a kneading machine with the 
requisite quantity of acetone for 3} hours. A water jacket is 
provided, since on mixing the temperature rises. The vaseline 
u now added, and the kneading continued for a similar period 
The cordite paste is first subjected to a preliminary pressing, 
and is finally forced through a hole of the proper size in a plate 
either by hand or by hydraulic pressure The smaller sizes are 
Wound on drums, whilst the larger cordite Is cat off in suitable 
lengths, the drums and cut material being dried at zoo" F , thus 
driving off the remainder of the acetone 

Goraite varies from yellow to dark brown in colour according 
to its thickness When Ignited it burns with a strong flame, 
which may be extinguished by a vigorous puff of air Macnab 
and Riston give the yield of permanent gases from English 
cordite as 647 c c , containing a much higher per cent of carbon 
monoxide than the sues evolved from the old form of powder 
Sir Andrew Noble failed in attempts to detonate the substance, 
and a nfle bullot fired into the mass only caused it to burn 
quietly 

Lyddite is prohably the explosive which has received most 
notice during the past few months. In 18*3, Sprengel, in a 
paper read before the Chemical Society, slated that 11 picric acid 
alone contains a sufficient amount of oxygen to render It, with¬ 
out the help of foreign oxidisen, a powerful explosive when 
fired with a detonator Its explosion is almost unaccompanied 
by smoke. * 

Picnc and was first prepared by Ilausmann in 1878, by treat 
ing indigo with mine and It may be made by the direct 
nit Alton of phenol (carbolic add), but a better result is 
obtained by first dissolving the phenol m sulphuric acid, forming 
phenol sulphonic add, which u dissolved in water, and nitrating 
this compound with nitric acid (14) On cooling, the picric 
add separates out, and is purified by recrystallisation from hot 
water, the yellow crystalline product being dried at a temper¬ 
ature not exceeding ioo° C 

Picnc add containing as much as 17 per cent of water can be 
detonated by a charge of dry picric powder , a thin layer may 
also be exploded by a blow between metal surfaces, its sensitive¬ 
ness to shock being greatly increased by wanning, for at a 
temperature just below it* melting point a pound weight falling 
from a height of 14 inches will explode it 

The senutlveness of picric add can be reduced by converting 
the powder into huger masses, this being accomplished either 
by granulating it with a solution of collodion cotton in ether 
alcohol,Is in the earlier forms of melinite, or by forioo, which 
takes place some twenty degrees above the boiling point of 
water, and casting directly into the shell, as in lyddite and 
possibly the melinite of the present day In any condition 
perfect detonation would yield only colourless gaseous products 
rich In carbon monoxide, but the bursting of a lyddite shell Is 
frequently accompanied by a yellow smoke, probably formed by 
undecomposed acid in the form of vapour The shells appear 

NO 1588, VOL. 6l] 


to burst in two distinct ways, In one case giving ft sharp power 
fill explosion with enormous concussion and no yeOow smoke, 
and the other a dull heavy report with the yellow smoke, the 
two results appearing to be due to perfect decomposition Iq the 
first instance, whilst in the second partial decomposition only 
probably occurs. 

Various mixtures of picric acid or its salts, together with some 
oxidising agent, have been used from time to time, Abel's 
powder consisting of ammonium picmte, potassium nitrate, and 
a small quantity of charcoal 

It is impossible to deal with the numerous other explosives 
which arc largely in use in such a survey as this, and therefore 
attention has oeen confined to those which play the most active 
part In modern warfare 


ANTI PLAGUE INOCULATIONS 


"THE final proof of Chapter iv of the Indian Plague Com 
A mission Report, dealing with Haffklne’s anti plague In 
oculmtioni, has already been briefly referred to (p. 44s) \ the 
following are further notes upon us contents 1— 

The first paragraphs contain a brief review of the history of 
preventive inoculation, the Commissioners trace it up to Haff 
Line’s anti-cholera inoculations, in which a measured quantity 
of bacteria of known virulence was used The next practical 
extension is stated to be the anti typhoid inoculations introduced 
by one of the Commissioners (Prof Wright), in which dead 
cultures were used , the first of these inoculations were done m 
July and August 1896 Next, they say, come In chronological 
order the experiments of Yenin, Calmette and tiorrel, con 
jointly in 1895, which showed it was possible to confer a certain 
amount of immunity against plague by injection of dead cultures 
of plague bacilli Mr Haffkine* anti plague inoculations, the 
Commissioners say, represent an extension of this system of 
preventive inoculation to men That Mr Haffkine was not 
indebted to Vcrsin, Calmette and Roml, nor to the system of 
anti typhoid inoculation, for the suggestion to use dead cultures 
in his plague prophylactic, Is evident from the words used by 
Mr Haffkine in his lecture on 11 Anti Cholera Inoculation ” re¬ 


ported in the British Medical Journal , February n, 1893 
"The microbes introduced under the skin do not propagate, 
but after a certain time they die and disappear It is the sub¬ 
stances which they contain, and which are set free when they 
die, that act upon the animal organism and confer immunity 
upon it It is found that the same result can be obtained If the 
microbes be killed before inoculation, and if their dead bodies 
only be injected " Prof. Wright recognises this, for, in his 
account of the first anti typhoid inoculations. Lancet % September 
19 1896, he says 1 " I need hardly point out that these anti¬ 
cholera Inoculations have served as a pattern for the typhoid 
vaccinations detailed above." 

Had the Comnusmonen quoted Mr Haffkme’i experiments 
with sterilised cultures of cholera bacilli, the anti typhoid vaccine 
and the anti plague prophylactic of Yertin, Calmette and 
Borrel, would have been shown to be an extension of Haffkine’s 
own anti cholera vaccine rather than the other way about, U It 
would appear from the report 

The report goes on to a very stringent criticism of the method 
of preparing the prophylactic. A certain proportion of bottles 
were round to be contaminated In dealing with large quanti¬ 
ties of prophylactic, it is not unlikely that some bottles should 
become contaminated' possibly by some of the corks not being 
sterile, as Mr. Haffkiqe suggests. The fact was not brought 
before the notice of Mr Haffkine, but was sprang upon the Com¬ 
missioners and mentioned in the daily Press at the time, with the 
evident Intent to detract from the value of the prophylactic 
The Commurionert Investigated the matter, but found no serious 
results could be traced to such accidental contaminations. 

The comparative value of the bacterial sediment and of 
the supernatant fluid ts discuswd, and, finally, the method of 
standardisation 


The process of manufacture Is criticised from the point df view 
of scientific manipulation in a properly equipped laboratory 
for experiments on a small scale. The Cpmtmnrionen do not 
mention the fact that the prophylactic is made on a Urge scale, 
as much as ao,ooo doses being turned out per day, andthisba 
laboratory wkh no proper equipment, ana with an insu ffic ien t 
and partially inefficient staff And now having ndveretly criti¬ 
cised the theory and methods of the General who is conducting 
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the ounpdn against plague, one expects td find some radical 
altmdooadTfoed, but no, they turn round and join force*, 
raying, 11 We recognua that even thoogh a vaccine which i* in 
sufficiently standardised, and which U occasionally contaminated, 
is from the scientific point of view a very imperfect vaccine, yet 
judged from the standpoint of practical life, inch defects may 
very well be overiookedif the insufficient standardisation and the 
occasional contamination of the vaccine have not interfered id a 
sensible manner with Its utility 
“ This standpoint, which is indeed the only reasonable stand 
point, is the standpoint which has been taken up for Mr Uaffkine 
tn the statement tnat was handed in by him, and which 1* pub¬ 
lished, at his request, in our Proceed tugs ” 

The second part of the report criticises the statistics of anti 
plague inoculations. In their summary, the Commissioners ray 
that Inoculation diminishes the number of attacks and diminishes 
the death rate among those inoculated, that It does not appear to 
confer any degree oTimmunlty till a few days have elapsed after 
inoculation, and that the protection lasts certainly for a consider 
able number of weeks, and possibly for some months. 

They recommend that inoculations under safeguards and con 
Ait Ions stated In the report should be encouraged wherever 
possible, and in particular among disinfecting staffs and attendants 
of plague hospitals. C B. S 


EXPERIMENTAL STUDY OF 
FERTILISATION 


I N 1898 Prof Yves Delace made a remarkable experiment 1 
He divided the unfertilised 'egg of a sea urchin (Strongy- 
loautrotns 1 nidus) under the microscope Into two parts—one 
containing the nucleus and the centrosome, the other simply 
cytoplasmic. Beside these he placed an intact ovum, and then 
supplied spermatozoa. Towards these the three objects showed 
equal "sexual attraction’' , all three were fertilised; and all 
three segmented, the intact ovum most rapidly, the nucleated 
fragment more slowly, th^non nucleated fragment more slowly 
still. In one experiment, the development proceeded for three 
days, during which the intact ovum had become a typical gas- 
trule, the nucleated fragment a smaller gastrula, and the non 
nucleated fragment a quasi gastrula with almost no cavity In 
each case the cells showed nuclei. The conclusion was then 


drawn that fertilisation and some measure of development may 
scow in a fragment of ovum, without nucleus or ovocentre, and 
it was suggested that we have in fertilisation to distinguish two 
processes (a) the stimulus given to the ovum by a specially 
energetic kinoplasm brought in by the spermatozoon, perhaps 
fr) its centrosome j and (b) the mingling of heritable qualities, or 
amphimixis. One may also note that the experiment was sag 
gestlve In furnishing experimental confirmation of what u 
generally assumed, that each of the sex cells is a fully equipped 
potentmJ individuality. Here we may recall the remarkable ex¬ 
periment ofH E. Ziegler, 1 who divided the just fertilised ovum 
of a sea-urchin In such a way that each half had one pronucleus, 
and observed that the half with the male pronucleus segmented 
and formed a blastula. 

In 1899 Delage continued his experiments, 1 and with striking 
ttccesa Non nucleated fragments of the ova of a species of 
Echinus, of Dentalium entale, and of Lamce conckiltga were 
effective ly fertilised; they proceeded to develop, and gave rise to 
plutei, velWertt and trochophores respectively. The terms 
merogonk fertilisation and meragowc development are suggested 
to express the remarkable feet* observed 

The segmentation of the fertilised non nucleated fragment was 
wacttesJly normal in the sea-urchin, very Irregular In Doniahum, 
less irregular In Lanue (the chief irregularity being tack of 
corre s p on dence between the nuclear and the cytoplasmic 
divisions), but as the development proceeded some self ran 
Utive pro c e ss reduced tbs abnormalities to msignificance. The 
plutei only differed from the normal in the extreme reduction of 
the arms \ the veligen 'and trochophores were almost typical 
They showed no lack of vitality, and although further develop¬ 
ment did not occur, the same is usually true of normal larvae 
stored in afanffar conditions. 
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As to the limits of possible merogony, Delage got some results 
which are nothing if not striking A quarter of a Dentalium 
ovum was fertilised and segmented , about a fifth of a Lama - 
ovum was successfully treated, but the chef <foeuvre of 
experimental nicety was seen when 1/37 of a sea-urchin ovum 
gave rue to an ague blastula Delage has christened his pigmy 
creations—tetartogonic, pemptognntc, he —but he seems to 
hesitate in regard to that arising from the 1/37, fur he puts the 
title 41 tnacosthedomogomque ” in a footnote That there is a 
limit to merogony he is convinced, but he will not at present fix 
it It seems not inappropriate to recall Marchal’s description 1 
of the strange behaviour of the ovum of Encyrtus fiiscuollu ([one 
of the parasitic Hymcnoptera), which gives rise to a legion of 
morula:, and forms a chain of 50-100 embyroi within ope 
elongated aramotlc envelope For practical purposes it is con¬ 
venient to remember that, Just as four lancclct embyros may be 
got by shaking apart the first four bUstomerea, so Delagp by 
cutting a sea urchin ovum obtain* three I nr ire from one egg 
The issues involved in these experiments are so sqripui 
(biologically) that one is naturally led tp consider possible 
criticisms, which Delage in his candid scientific spirit hat him 
self suggested It is difficult to refrain frojn the suspicion t)iqt 
there may have been some mistake somewhere The qett 
criticism would, of course, be to repeat the experiments j but in 
default of this, let us briefly consider with the author some of 
the possibilities of eiror (0) It may be suggested that the eggs 
experimented with had been previously fertilised by suag 
spermatozoa, but Delage s experience has been that l)\e 
spermatozoa die 24-36 hours after liberation , and the watep- fn 
which the eggs were placed had stood for three or four da>s pi 
a stone astern Moreover, only in one case was segmetyL^'jpp 
seen among the eggs from which those experimented upon* weyp 
taken. (J) It may be suggested that tjie segmentation qf^bc 
fertilised non nucleated ovum fragments was not genuine, bit 
a pathological fragmentation such as Is occasionally obseryed 
after mechanical or chemical stimulation, but it must, bo 
remembered that larvae were reared, and there were, of course, 
control observations on non fertilised fragments, (c) It may be 
suggested that the nucleus was cut in tho delicate operations, 
so that each part had really a portion of nucleus as well as 
cytoplasm But it roust be remembered that the nucleus is 
very small and very mobile, and thus runs little chance of being 
cut, in the clear ova of the sea urchin it was sometimes seen 
after the operation in the lafgcr part, only once in the smaller 
part, never in both In the other two cases {Dentahum and 
Lama) the opacity of the egg hides the nucleus. Perhaps life 
best answer is, that in one experiment three embryos were gpt 
from one ovum, and that fragments representing x/10 and 1/37 
of the total volume of the egg were also seen to segmenr , It 
seems, however, possible at\U to retort that the operation brqko 
the nucleus and caused a distribution of nucleoplasm into the 
various fragments before they were quite separated 
What are the conditions of successful merogony ? Delage 
failed with the ova of Cuma, Sahotis, Chiton, Sabe liana, &c , 
and he almost failed with those of Lama until he learned thft 
particular " tour de mam" in cutting them The experiment 
is not practicable except with eggs which are liberated separ 
ately before fertilisation It usually fails if there 1* a shell The 
ova to be tried by other experimenters should be naked or with 
a delicate glairy envelope, not too brittle,, of firm consistence, 
and not low than r/zo mm In diameter In all Delage s experi¬ 
ments there was a certain percentage of failure, due perhaps to 
the inability of the fragments to recover from their wounds, or 
to a diminution in the viscous substance which surrounds the 
ovum and keeps its parts together Bui, in *pite of these 
failures, the number of merogomc segmentations was generally 
at least equal to, and sometimes greater than, the number of 
segmentations among intact ova in snular condition*,—a 
remarkable fact which leads Delage to the daring suggestion 
that the absence of the female pronucleus may favour fern|is 
atkm. 44 The female pronucleus is perhaps useful tn securing 
for the embryo the advantages of amphimixis * but it *s not 
useful m fertilisation nor necessary for the development of fpe 
parts of toe organism , 

The preceding paragraphs give the gist of Deluge's remark¬ 
able experiments, but there are some less secure addenda which 
deserve notice He has shown the possibility of tncrogbnjp 
hybridisation, he observed phenomena which point to a 

1 C R Ac Set AirA, cxnxvL (189B), pp. 669-664 Ann Nat Hilt H, 
pp. *6-30. 
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distinction between cytoplumic and nuclear maturation, he 
reared a merogocuc sea urchin larva whose cells had the normal 
number (18) of chromosomes, although the spermatozoon 
nucleus (the only one in this case) imported (it is presumed) but 
half that number The last fact leads him to conclude that the 
number of chromosomes is a specific property of the cell 

Although Deluge's experiments stand at present atone as 
regards the method pursued, there have been of late a number 
of experimental studies on fertilisation, all of which present 
points of great interest. From among these we select tnose of 
Prof Jacques Loeb, 1 as it seems of particular importance that 
his results should be collated with those of Delage 

Loeb finds that the mixture of about 50 per cent of V n 
MgClf with about so per cent, of sea-water is able to bring 
about (In the eggs of the sea urchin Arbana) the wune result as 
the entrance ofa spermatozoon After being subjected to this 
mixture for about two hours, the eggs were returned to normal 
sea water, wherein many developcaTformmg blast ube, gaslrulae 
and plutel Fewer eggs developed than in natural conditions, 
and the development was slow, but otherwise the results were 
normal The author believes that the only reason why the eggs 
of this sea-urchin and of other marine animals do not usually 
develop parthenogenetlcally Is the presence or ahnence of ions of 
•odium, calcium, potassium and magnesium The two former 
nature to be reduced, the two latter to be increased 

*' The unfertilised egg of the sea urchin contains all the 
essential elements for the production of a perfect pluteus " 
All the spermatozoon needs to carry into the egg for the process 
of fertilisation are ions to supplement the lack of favourable 
ions, or to counteract the effects of the other clam of ions in the 
aea water, or both “ The spermatozoon may, however, carry 
in addition a number of enzymes or other material But the 
eons and not the nucleins tn the spermatozoon are essential to 
the process of fertilisation ” 

It is interesting to observe that while Delage's experiments go 
to show that the nucleus of the sea urchin ovum u not essential 
to development, Loeb's experiments go to show that the sperm 
atozoon may (with Intact ova) be dispensed with What is now 
needed is a combination of the two modes of experiment 

J A T 


CHANGES OF COLOUR OF PRAWNS 
TT has long been known that the very numerous varieties of 
A the prawn Hippolr/e[Firbtus) variant reflect, each after its 
kind, the colour of the weed or zoophyte to which they cling, 
«nd on which they find both food and shelter A few natur 
alists, after noting this striking case of 41 protective resemblance," 
have detached some of the more brilliantly coloured specimens 
for the purpose of making ■ detailed subsequent examination. 
When they came to do thu they found that the vivid brown and 
other tints had In the Interval largely feded, or were replaced 
by others. This discovery has no doubt been made in 
depcndently time after time, and has given point and emphasis 
to the essentially variable character of this prawn. Not only 
do individuals differ from each other, but any one of them is 
capable of altering its characteristic tint 

Thus, at the time when Keeble and Gamble began lheir 
observations, 1 Hippotyte variant was known to change colour, 
bat while one author stated that a sympathetic colour-change 
was rapidly effected, as well in the dark as in the light, when 
weed of a new tint was introduced f another affirmed that even 
in the light the change was slow and did not always agree with 
the colour of the new weed Yet a third author stated that 
darkness by itself has a distinct reddening effect The only 
definite conclusion to be drawn from these curiously conflicting 
atatements was that Htppob/e offered a fine field for research, 
and that though a few strollers had here and there plucked an 
ear or two of corn, there was a fine harvest still to be 
gathered. 

After ffcro yean’ work on the coasts of Lancashire and of 
Normandy, Keeblp and Qamble have come to the conclusion 
that three kinds of colour change may be distinguished in 
Hippotyte 

1 On die nature of tfa* proem* of fertilization and Um artificial production 
of normal larvfl (plum) from the unfardlUed aggi of ibo •ea-nrchln 
{Amor Jomm (tS«X PP* ) 

* " The Colour-Phytidogy mrimmi 7 ' By T W K table, 

Calu College Cunbndc*, and F W Oamble, ©mss College, Manchester 
Read before the Royal Society on November 93, 1899. 
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I First, a penodLt and rhythmic cycle of change coU i poe erf of a 
diurnal and a nocturnal phase of colour Towards evening a 
decided red tinge—a sunset glow—makes its appearance, and 
this ushers in the nocturnal change. A g r een tinge msecs, 
which spreads fore and aft from the middle of the body 
Presently this green colour gives place to an amre-blue Colour, 
which Is the characteristic nocturnal tint, and is accompanied by 
a greatly heightened transparency In the tim ucs. Under 
natural conditions this colour phase persists until daybreak. At 
the first touch of dawn it disappears, and that of the previous 
day is gradually reaasumed 

More sinking even than the distinctive colours Is the period!* 
city of the nocturnal and diurnal phases. Thus, in constant 
darkness a nocturne (that is a prawn in the noc tu rnal colour- 
phase) recovers to Its diurnal colour In constant light, a 
diurnal form passes over to the nightly phase. Thopgn light 
often Induces, and induces with marvellous rapidity, a recovery 
from the nocturnal colour to that of the previous day, yet it u 
often powerless to overcome the habit of the animal The 
periodicity is only worn down in the course of two or three 
days. 

It follows that since the colour of Hippotyte u a function of 
the time of day, that time must be taken into account in an 
investigation on the colours of Crustacea. 

II The second kind of colour-change is the susceptibility 
of Hippotyte to changes of light intensity Although the periodic 
habit of the prawn is the hitherto unknown and yet dominant 
factor, yet its force is greatest at the times of the amumption 
of the nocturnal phase, and the resumption of the diurnal tint. 
At other times external conditions may modify the colour of the 
animal to a large extent, and the chief agent in the production 
of these modified colours is the varying amount of light reflected 
from or scattered by, surrounding objects. 

An almost black prawn changed in a few minutes, after being 
placed in a white porcelain, to a transparent and colourlen con¬ 
dition Further, a ready and almost infallible means of pro¬ 
ducing green prawns is to place them just after their capture in 
■ white jar, and cover the mouth 91 the vessel with muslin 
Under these circumstances the change—from brown to green, 
for example— takes place in from thirty seconds to one minute 

Speaking generally, exposure to a low light Intensity during 
the day favours an expankon of the red pigment, and so pro¬ 
duces urown or even reddish effects. Hence, probably the red 
colour of these prawns at sunset ; whOe an increase in the 
amount of light, especially if scattered from a white smooth 
surface, produces a green effect by expanding the blue and 
yellow pigment and causing the red to contract. 

HL The thud change differs chiefly from the second in Us 
rate of progress It is the very Mow sympathetic colour- 
change wMcn ensues when adult prawns, taken from a food* 
plant of one colour, are placed with the weed of a new colour 
Thus, if green Hippotyte be placed with brown weed, and the 
light intensity maintained unaltered, as for as possible in com¬ 
parison with the light-conditions of its former habitat, the 
prawns will retain their green colour even for a week alt more, 
but in the end give way and become brown Their subsequent 
recovery when placed with green weed is more rapid Keeble 
and Gamble have repeated such experiments tune after time In 
the open, and under as natural conditions as possible, and found 
that the prawns were either quite refractory or responded in 
this slow manner Yet these same sped me os, as each evening 
drew on, underwent the colour-changes culminating in the noc¬ 
turnal hue with the greatest readiness, and re co vered as quickly 
the next morning to the tint of the previous day 

The great difficulty In ascertaining whether Hippotyte re 
spends to change in the colour of ha surroundings by a sytn 
pathetic change wf its own bodily tints is now dear It lies in 
their marvellous sensitiveness to ohangns of light intendty, as 
apart from colour, and la increased by the dominant and periodic 
colour-changes which subvane night and morning If it wart 
poraiWe to eliminate these two factors, then we might be able to 
detect the response of Hippotyte to colour or 'change of colour 
per so , in feet, Keeble and Gamble have made an attempt By 
the use of colour-screens, baaed on the Instruments used by 
Landolt and other workers, the prawns arc subjected to rad, 
green and blue light, and also a width of a spectrum from the 
red to the green. The results of these experiments are curious* 
They show that even when the light transmitted fay the screen, 
and falling on the prawns, is hfanfthe fnmmdeaoent lamp ana 
a mirror being used to effect this), yet that with rod, green end 
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blue light the colour of the animal become* more or leu rapidly 
of the nocturnal dot, and the tiuoea acquire the characteristic 
transparency Farther* that If these screens be employed all 
night the prawns do not recover so soon the next morning as do 
those which are simultaneously exposed to the same source of 
light In open white dishes. Without attempting to full) explain 
due effect of mooochroisadc light, Kecble and Gamble conclude 
that the prawns do not respond to light of any colour in virtue of 
its specific wave length, and that in ao far a colour-tense 
cannot be demonstrated 

Other experiments* however, show that under natural con 
diboQS Bippolyt* vsrisms has the power of choosing from a 
mixed quantity of weed that one on which it naturally occurs, 
and with which it agrees In colour This power of choice is, 
however, very erratically exhibited Nevertheless, It would 
appear to be the chief means of safety should the prawn be 
violently washed away from its usual habitat 

The colour changes In Bippetyt* are largely, if not entirely, 
controlled by the nervous system That the eyes are not 
essential to the dally rhythmic colour-cycle 1* shown by the 
feet that blinded prawns nocturne and recover as completely as 
normal ones, but more slowly and somewhat more erratically 
The periodicity does not reside in the eyes and optic ganglia. 
It is a function of the rest of the nervous system That the eye 
lx a most important auxiliary in modifying the control of the 
central system cannot be doubted j but it can not be supposed 
that the light, acting through the eye, differentiates such stimuli 
as to cause each coloor variety to show, as in a mirror, the 
pattern of its weed There must be local control, and this, under 
the strong central organisation, seems to be the efficient force 

The paper closes by a note on the response of the chromato- 
phores of the saas larva of HipfolyU These colour-elements 
develop before the time of hatching, and occur, chiefly in pairs, 
symmetrically throughout the body Changes of light intensity, 
neb as alternately placing the larvae on a black and then a 
white ground, are rapidly followed by changes in the pigments. 
In the former case, the yellow green pigment expands 1 in the 
Litter, it contracts and the red pigment spreads out So far 
at the observations went, these larvae did not exhibit a blue 
nocturnal colour phase, and further investigation, upon which 
the authors are engaged, will have to decide at what period in 
the life-history periodicity sets in , whether there is a particular 
phase in development during which the young prawn is specially 
sensitive to the colour of its surroundings , and Lf at that time 
its diurnal colour becomes relatively fixed, ai the animal grows 
into these surroundings. 

NATURE STUDY IN RURAL SCHOOLS 

pVKRYQNE who is familiar with the work of our Education 
Department knows that the Inspectors are given explicit 
Instruction! to discountenance the unintelligent teaching of 
science, and to do everything in their power to encourage the 
observation and study of natural objects and phenomena The 
11 object lessons,” which are given in the lower standards, are 
intended to lead the pupils to use their eyes and compare one 
thing with another, and though they have become in some 
schools of too detailed a character to develop the faculties of 
observation and reasoning, the feult is chiefly due to the fact 
that many teachers are not observers of nature themselves, and 
are therefore unable to describe natural things except m the 
langume of the text-book. Every effort has, however, been 
mack by the Education Department to show teachers that this 
is not the land of teaching Intended to be given as object lessons. 
Several circulars bare been issued containing instructions as to 
what shook! be done, and the new Board of Education has 
drown sympathy with the work of arousing interest in nature 
by lining a circular, from which the following extracts have 
been taken, to managers and teachers of rural elementary 
schools. The lane of this document by Sir G W Kekewich at 
the very commencement of the work of the Board of which he ii 
the secretary, may, we treat, be taken as an indication that 
increased attention is to be given to the teaching of scientific 
re b je ct s in elementary schools t— 

The Board would deprecate the Idea of giving in rural 
elementary schools any prefamlnual training m practical agri 
culture, but they think that teac her s should rose no opportunity 
of giving thetr scholars an intelligent knowledge of the sur 
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roundings of ordinary rural life and of showing them how to 
observe the procases of nature for themselves. One of the 
mam objects of the teacher should be to develop in every boy 
and girl that habit of inquiry and research so natural to children , 
they should be encouraged to ask their own questions about the 
simple phenomena of nature which they see around them, and 
themselves to search for flowers, plants, insects, and other 


their teacher 

The Board consider it, moreover, highly desirable that the 
natural activities of children should be turned to useful account 
—that their eyes, for example, should be trained to recognise 
plants and insects that are usefiil or injurious (as the case may 
be) to the agriculturist, that their hands should be trained to 
some of the practical dexterities of rural life, and not merely to 
the use of pen and pencil, and that they should be taught, when 
circumstances permit, how to handle the simpler tools that 
are used m the garden or on the farm, before their school life 

over 

The Board are of opinion that one valuable means of evoking 
Interest in country life Is to select for the object lessons of the 
lower standards subjects that have a connection with the daily 
surroundings of the children, and that these lessons should lay 
the foundation of a somewhat more comprehensive teaching of 
a similar kind in the upper standards. But these object lessons 
must not be, as U too often the case, mere repetitions of descrip¬ 
tions from text books, nor a mechanical interchange of set 
questions and answers between teacher and class. To be of 
any real use in stimulating the intelligence, the object lessons 
should be the practising ground for observation and inference, 
and they should be constantly illustrated by simple experiments 
and practical work in which the children can take part, and' 
which they can repeat for themselves at home with their own 
hands Specimens of such courses can be obtained un apph- 
cation to the Board of Education These may be varied in 
definitely to suit the needs of particular districts. They are 
meant to be typical and suggestive, and teachers, it Is hoped,, 
will frame others at their discretion Further, these lessons 
are enhanced in value if they are connected with other subjects 
of study The object lesson, for example, and the drawing 
lesson may often be associated together, and the children should 
be taught to draw actual objects of graduated difficulty, and 
not merely to work from copies. In this way, they will gain a 
much more real knowledge of common implements, fruits, 
leaves, and insects than if these had been merely described by 
the teacher or read about In a leasoa book Composition exer 
dies may also be given—after the practical experiments and 
observations have been made—(or the purpose of training the 
children to express In words both what they have seen and the 
inferences which they draw from what they nave seen , and the 
children should be frequently required and helped to describe 
in their exercise books sights of familiar occurrence in the woods 
and in the fields. Problems in arithmetic connected with rural 
life may also be frequently set with advantage 

The Board of Education also attach considerable Importance 
to the work being done by the elder scholars outside the school 
walls, whether such work takes the form of elementary mensu¬ 
ration, of making sketch plans of the playground and the district 
surrounding the school, of drawing common objects, ponds, 
farms, ana other suitable places under the guidance of the 
teacher, or of the cultivation of a school garden 

The teacher should as occasion offers take the children out o. 
doors for school walks at the various seasons of the year, and 
give simple lesions on the spot about animals in the fields and 
farmyards, about ploughing and sowing, about fruit trees and 
forest trees, about birds, Insects and flowers, and other objects 
of interest. The lessons thus learnt out of doors can be after¬ 
wards carried forward In the schoolroom by reading, composi¬ 
tion, pictures, and drawing 

In this way, and in various other ways thst teachers wilt 
discover for themselves, children who are brought up in village 
schools will learn to understand what they see about them, and. 
to take an intelligent interest In the various processes of nature 
This sort of teaching will, it u hoped, directly tend to foster in 
the children a genuine love for the country and for country 
pursuits. 

It is confidently expected that the child's intelligence will be 
so quickened by the kind of training that is here suggested that 
be will be able to master, with far greater ease thanbefbre, the 
ordinary subjects of the school curriculum. 
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UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

An association of American Universities has been formed for 
the pur|)ose of considering matter* of common interest relating 
to graduate study The oaaocialion includes most of the leading 
universities of the United StatCL 

It has already been announced that a school of forestry is 
about to be established at Vale University Wc now Icaih from 
Scirme that, at a meeting of the corporation on March z6, a gift 
of 150,000 dollars for tnU purpose was acknowledged. Mr 
Henry S Graves, assistant in the Division of Forestry, U S 
Department of Agriculture, has been appointed professor of 
forestry 

Sir George W Kkkiwich, ICC B , has been appointed 
Secretary of the Board of Education, which came into existence 
on April 1 A circular letter has been Issued stating that in 
future all communications relating to elementary education 
should be addressed to the Secretary, Board of Education, 
Whitehall, London, S W , and letters concerning science, art, 
and technical education should be addressed to the Secretary, 
Board of Education, South Kensington, London, S W 

As the subjects which should form part of elementary educa 
lion in rural districts have recently been much under discussion, 
It is of interest to call attention to a chapter on methods of in¬ 
struction in agriculture, included in voL il of the Report of the 
U.S Commissioner of Education, for 1897-98 The chapter in 
eludes reprints of leaflets illustrating the educational work done 
at the Cornell Agricultural Experiment Station, and at Purdue 
University The volume also includes reports of U S Consuls 
on school gardens and gardeners' schools in Russia. 

Tub Cambridge Summer Meeting will be held on August 
2-15, and August 15-27 Among the lectures to be delivered 
in the section on scientific progress are the following Pkyttcal 
Science —The development of the nebular theory in the nine 
teenth century, by Sir Robert Boll, F R S , the spectroscope in 
astronomy, by Mr Arthur Berry , the wave theory of light, by 
Sir George Stokes, Bart , K R.& , advances in the science of 
electricity, by Prof J J Thomson, F R S , the conserve 
tlon of energy, by Prof J A. Fwing, FRS, chemistry and 
its applications, by Mr M M PatUson Muir , electro chemical 
methods, by Mr D J Carnegie. Biological Science —The 
theory of evolution and its influence on thought and research, 
under arrangement, researches on the brain, by Dr Alex Hill 
There will also be lectures on some aspects of advance in the 
following sciences —geology, by Prof T McK. Hughes, 
F R.S , anthropology, by Prof A Macalister, FR.S , agn 
culture, by Prof W Somerville , bacteriology, by Prof Sims 
Woodhead Mr H \ ule Oldham will give a lecture on geogra 
phlcal exploration In the nineteenth century ( Prof W M 
Davis, of Harvard, USA, will give six lectures on the study 
of the development of land forms The study of special points 
in the following departments will be undertaken in sectional 
meetings —chemistry and physics, under the direction of Mr 
A W Oaydcn, evolution, under the direction of Mr F W 
Kecble, Mr C Warburton, and othen , anthropology, under 
the direction of Prof A. C Haddon, FR.S There will in 
addition be srranged, primarily for teachers, practical courses In 
chemistry and geography 

Thk Passmore Edwards Museum in the Romford road, Strat¬ 
ford, u now approaching completion, and arrangements for the 
opening will shortly be made The museum has been built and 
furnished by the Council of the County Borough of West Ham 
at a cdst of about 9000/, of which 4000/ was the gift of Mr 
Passmore Edwards. The main portion of the museum will be 
devoted to the Essex Museum 01 Natural History, belonging to 
the Essex Field Club, which is deposited in the building under 
agreement between the club and the Borough Council The 
remainder of the building will be used os on educational museum 
m connection with the adjoining Municipal Technical Institute. 
The scientific control of tbs Essex Field Club collections remains 
With the club, and they contribute 50/ a year towards the cure 
tonal erases, the council contributing 100/ a year The 
club appoints thajpuretor At their meeting 00 March 27, the 
council resolved to set arid* annually out of the Estate Duty 
Grant the sum of 1000A for museum purposes. It is expected 
that from 50a to 600 4 of this will be needed for the up-keep and 
maintenance charges, the balance being placed to the credit of a 
museum purchase fund, which will be treated as a capital fund, 
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from which payments may be made from time to time for the 
purchase of objects and of the necessary cases, foe., in which 
to exhibit them The Essex Field Club have appointed Mr 
W Cole as curator of their Natural History coll set loos. The 
building itself and the educational collections of the council ace 
under the charge of the principal of the Technical Institute* Mr 
A.E Briscoe 


SCIENTIFIC SERIALS . 

Bulletin of the American Mathematical Society, February —« 
The opening articles respectively jfive abstracts of the proceed* 
logs end papers read at the sixth annual meeting, at New 
York, December 28, 1899, by Prof F N Cole, arid at the 
sixth semi annual meeting, at Chicago, December 28 and 29, 
1899, by Prof T F Holgate —On cyclical quartic surfaces 
in space of n dimensions, by Dr V Snyder, was read at the 
first of the above meetings The method employed is a gene 
ralnation of that first employed by Darboux, using Lie's more 
general co ordinates. For n = a (bicircular quartic curves) refer¬ 
ence is made to memoirs by Casey, Darboux, Cox, Loria and 
others, where the curves have been discussed from a different 
point of view, and for n » 3 (eyetides) reference is again made 
to Casey, and to Maxwell, Cayley, Darboux, Reyc, Loria, 
Bfchcr And others In the case of u a 4, the number of 
distinct types is 58, and of n m. higher numbers, the number 
of types has not been determined.—At the same meeting, 
Prof H Taber read a paper on the singular transformations 
of groups generated by infinitesimal transformations, and Prof 
Dickson gave a proof of the existence of the Galois field of 
order pr for every integer r and prime number p Exist¬ 
ence proofs have been given by Senet {Alg Sup voL 3) 
and by Jordan [Traitldee Suhstit pp. 16, 17). The develop 
mentt used by Scrret are lengthy, and the short proof by 
Jordan assumes with Galois the existence of imaginary roots 
of so irreducible congruence modulo p The present proof 
proceeds by induction Assuming the existence of the GFl/*], 
it derives that of the GF[^"«], q being an arbitrary prime num 
ber Since the GF[/*] exists, being the field of integers taken 
modulo /, it follows that the Grip 1 ] exists, and by a simple 
induction that the GFt^] exists lor r arbitrary —Dr Lovett 
contributes a lengthy review of the “Lefons nouvelles sur 
['analyse (nfimtfeimale et ses applications gfomltriques" of Ch. 
Me my (1st part, 1894, and part, 1895 1 3rd part, 1897 1 and 
4th part, 1808).—Varied information of interest to mathema 
iicians occupies the “ Notes" and •* New Publications." 

Annalen cUr Phynk % No. a —Solubility of carbonic acid in 
alcohol between - 67* and + 45 0 , by C Bohr The absorption 
of carbonic acid in alcohol increases rapidly at low temperaturca. 
The coefficient is 1 *97 at 47“, 4 46 at sero, and 39 4 at - 65* 
The coefficient of evasion at zero Is O 524, and the coefficient of 
Invasion 2 375.— Specific heats of metals, alloys and graphite at 
low temperatures, by U Bebu. This paper deals with the 
specific heats of antimony, tin, cadmium, silver, cine and mag 
nesium, brass, graphite and three tin lead alloys. Of these, 
only giophite and magnesium show a very considerable foil of 
specific heat down towards the temperature of liquid air Many 
of the curves are probably parabolic, and concave towards the 
axis of temperaturea.—Heat of sublimation of carbonic acid, and 
heat of evaporation of air, by U Behn. The former is 142 4 
calories, and the loiter 50*8 calories.—A vacuum electroscope, 
by H Pflaum. By exhausting a gold leaf electroscope to such a 
degree that no vacuum discharge was able to traverse it, the 
author proved that an extreme vacuum u a perfect insulator, and 
that electrostatic forces act across it with great Intensity,—The 
experimental basis of Eancr's theory of atmospheric electricity, 
by G. Schwalbe. The author has made further experiments to 
show that a vapour arising from an electrified liquid is incapable 
of conveying away any of the charge. He exphuns the contra™ 
results obtained by Pellat, 00 the ground of looea particle* ad¬ 
hering to the vessels used. Solid particles are canahto of oonvey- 
lng away the charge. Bauer's theory of a t mosp h eric electricity,. 
os derived from the evaporation of oatuml bodies of water, is j*# 
confirmed.—Discharge of statical electricity from point*, by 
H Sieveklng —Native electricity begins to be discharged 
from a point at a lower potential than positive elec tricity , and 
the quantity discharged Is also greater. Positive electricity is 
chiefly discharged along the axis of the point. Gases may be 
arranged in accordance with their capacity of encouraging I he 
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radiation of negatife electric!tv Oxygen ti at the top of the 
mice, and carbonic add at the bottonu—Reflective power of 
metals and glazed jmirrora, by E, Hagen fed H Rubens. The 
anthon study the reflecting powers of silver; platinum, nickel, 
steel, gold and copper for the various parts of the visible spec 
tram They also test various speculum metals. That of Brandes 
and Schtlnemann has a reflecting power of only 50 per cent t but 
» eminently durable It consists of 41 parts copper, 26 nickel, 
24 tin, 8 iron an 4 1 antimony Mach's aluminium-magnesium 
alloys have the highest reflective power —Electrostatic effects in 
connection with vacuum discharges, by J Stark When a con 
dnuous current is sent through a vacuum tube, and matters are 
so regulated that the discharge is only lust able to pats, the 
Current becomes a periodic one. The kathode is set into a state 
of vibtation, and gives a musical note. The vibrations are due 
to the periodical attractions of the charges on the wall of the 
tube 


SOCIETIES AND ACADEMIES 

London. 

Royal Society, December 7—“ Polytrtmmcis and the 
Ancestry of Helioporidce " By Prof J W Gregory, D Sc 
Communicated by Prof Ray Lankester, F R.S, 

The Blue Coral, Heliopora catruUa (Pall ) is one of the most 
Isolated of living animals. It u the only known species of its 
genus, and it has recently been described as the only member 
of its family Some Pabeotoic corals have a very similar 
structure; but the view that these extinct HeHolitids are allied 
to the Hehoporids is strongly opposed by some eminent palaeon¬ 
tologists If these authorities be right, then Hshtfora is an 
animal with no close living relations and with no known 
ancestors. The only fossil tnat has been regarded with any 
probability as a possible link between Btlfafor* and (he extinct 
Hdiolitkbe is the Cretaceous coral Polytrtsruuu* This genus 
was founded by d'Orfaigny in 1849, but unfortunately its 
affinities and structures are Mill in doubt 

In preparing a description of a new spedes of Bthofora from 
Somaliland, the author was led to examine the material in the 
British Museum collection The results seem to confirm the 
old view of the affinity between the Heholitidse and the Ilelio 
ponds?, by showing that Polytrtmacis u truly intermediate 
between the two families. In that case POlytnmacis is of 
considerable phylogenetic interest as an ancestor of Hiliopora. 

Llnnean Society, March 15.— Mr G M Murray, FR.S, 
in the chair —Prof Farmer exhibited (as lantern slides) several 
photographs of dissections of flowers, and made remarks on the 
utility of such illustrations for teaching purposes.—Mr R A 
Rolfe exhibited specimens and drawings of Paphtofcdilnm , 
both of species and hybrids, with their capsules, to illustrate 
remarks on the hybridisation of orchids —Mr L H Burk ill 
gave an abstract of a report on the botanical results of an ex¬ 
pedition to Mount Roralma, in British Guiana, undertaken in 
1848 by Messrs. F V 
ledged authorities on. 
able that the vegetation 
better known, would compare well with that on the Paramos 
of Venezuela 1 but this was not the case The characteristics 
of the trecleM Paramos were absent from Roraima, and Boh 
n4Hm Rcrmimas —the commonest of species on the summit- 
attained, where sheltered, a height of forty feet Lower than 
the Paramos oh the slopes of the Andes was the Btfana zone, 
and to this the upper flora of the mountain was to be ascribed, 
the rest of the vegetation being of a Brasilian type Many of 
the plants oollected wen of anatomical interest} the huge 
muatage-cells of the leaf of B mm t us Roraima* and the quaint 
pitcher* of some of the Utnoutaria* were especially noteworthy 
The complex chain of mountains to which Roraima belongs in 
chides outer,peaks of similar height, such as Dmda over the 
Upper Orinoco ; but in this direction the chain terminates with 
the low-lying for es ts of the Ciriqulare, which has barred unnu 
nation from the higher Andes. The additions to botanical 
know le dge now made by Mem. McConnell and Quelch might 
be said to emphasise the remarkable similarity which had been 
found to exist In the floras of Roraima and the Kaieteur 
Sevan 


Zoological Society, March aa—Dr W Blanford, FR 9 , 
Vke-faaMeafc in the chair — Pfo£ F Jeffrey Bell exhibited a 
collection of land PUnarians made by Dr Goddi in Brazil 
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This, like many other collections of Land Plananans, had been 
confided to Prof Graff for description, and some of the 
specimens were the types of new species described by that 
author in his magnificent monograph on these animals. The 
collection before tne Society had been sent to Mr Sclatcr with 
(he request that he would deposit it in the Bnnnh Museum, 
where it would be a valuable and welcome addition to ihe 
already good collection in that institution —Mr G A B“U 
longer, F R S , exhibited a specimen of Polypttrus fapradn, 
Steiodachner, with large external gills,frecently brought home 
from the Senegal by M P Delhez. The fish measured 590 
millimetres, and was therefore the largest on record in which 
this larval character had been retained In connection with 
this Interesting example, Mr Boulcnger also exhibited a foil 
grown female of the Common Newt {Rtolgn vulgans), from the 
environs of Vienna, bearing well-developed external gills.—Mr 
S L. Ilinde read a senes of field notes on the mammals which 
he had met with during five years' residence In East Africa, and 
illustrated with lantern slides from photographs of the animals 
taken in their native surroundings Some of the points 
specially dwelt upon were the preservation of game animals in 
East Africa, and the possibility of the acclimatisation of East 
African animals in the BnlUh Isles —Mr W Bateson, FRS, 
exhibited & specimen of an Isopodous crustacean, A stilus 
aquations, in which one of the antennules was replaced by a 
well formed mandible The case was to be regarded as an 
Instance of IlomccosU, or the transformation of one organ into 
the likeness of another with which 11 is in serial homology —A 
communication was read from Mr F P Bedford on the 
Echinoderms collected by himself and Mr W h Lanche&ter in 
Singapore and Malacca.—Mr F* E. Blaauw gave an account of 
the Zoological Garden of Berlin and of the progress which it 
had made under the management of the last three Directors— 
Dr. Bodinuf. Dr Max Scnmidt and Dr L. Heck 

Royal Meteorological Society, March 21 —Dr C Theo¬ 
dore Williams, President, m the chair —Reference was made to 
the loss which the Society had sustained by the death of Mr G 
J Symons, FUS, and a note of condolence with his relathes 
was poised by the meeting —Twenty seven new fellows were 
elected, as well as two honorary members, viz M Albert Lan¬ 
caster, Director of the Belgian Meteorological Service, Brussels, 
and General M A. Rykatcheff, Director of the Central Physical 
Observatory, St Petersburg —The following papers were 
read —The ether sunshine recorder, by Mr W H Dines — 
Remarks on the weather conditions of the steamship track 
between Fiji and Hawaii, by Captain W W C llepworth — 
Comparison by means of dots, by Mr A B MocDowall 

Paris 

Academy of Science*, March 26 — M Maurice Levy in 
the chair —Deviation of the radiations of radium in an electric 
field, by M Henri Becquerel Previous experiments on the 
behaviour of that portion of the radium rays devuble In the 
magnetic field showed that this part of the radiation had the 
greatest analogy with the kathode rays. To demonstrate the 
complete identity of these two kinds of rays, it was necessary to 
establish the existence for the rays from radium either of a 
transport of a negative charge or a deviation in an electric field 
M and Mme. Cunc have recently proved the existence of the 
former property, and In the present paper experimental proof w 
given of the latter —On apparatus in fused quartz, by M 
Armand Gautier. Remarking on the paper of M Dufour in the 
last issue of the Comptts rendu *, M Gautier recalls that he used 
tubes and spirals of quartz in 1869 In conjunction with M 
Moiisan, the author attempted, unsuccessfully, to prepare quartz 
connecting tubes for the fluorine apparatus.—On the trans 
formation of fat into glycogen in the organism, by MM 
Ch. Bouchard and A. Desgrez. In previous papers, it 
has been shown that a person receiving no food may gain as 
much as 40 grams In an hour, a gain for which it Is only pos¬ 
sible to account by assuming an absorption of oxygen above that 
required for the formation of respiratory carbon dioxide The 
hypothesis was put forward that this increase of weight Is due to 
an incomplete oxidation of fat, probably to glycogen The ex 
peri menu now given show that it is the muscular, and not the 
hepatic glycogen which arises from the incomplete oxidation of 
fats.—M Hittorf was elected a correspondant for the section of 
phymes in the place of the late M Wiedemann —Remarks on 
an earthquake at Batavia on September 50, 1899, by the French 
Consul at Batavia.—On surfaces for which the lines of curvature 
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of a sypicm are equal, by M A. Demoulln —Remade on a note 
of M A Kom entitled 11 On the method of Neumann and the 
problem of Dirichlet,” by M W Stekloff —On the liqne 
faction of mixture* of carbon dioxide and sulphur dioxide, 
by M F Caubet Eight gas mixture* of varying composition 
were studied The results are exhibited in the form of curve*. 
—Limited chemical reactions in homogeneous systems. The 
law of moduli, bvM A, PonsoL—On tne selenide of zinc and 
Its dimorphism, by M Fronzes Dlacon Since blende occurs 
both m hexagonal and cubical forms, and the selenide of zinc 
obtained by M Nfargottet belonged to the cubic system, the 
author attempted to prepare an hexagonal form The crystals 
obtained by the interaction of zinc chloride vapours and 
hydrogen selenide diluted with nitrogen belonged to the 
hexagonal system —On the hydrated peroxides of ban urn, 
by M de Fore rand A tbermochemtcal paper —A new 
compound of antipyrin with mercuric chloride, by MM 
J Ville and Ch Astre The compounds obtained arc of the 
type alCuHuNgO) HgR^HR where R represents the halogen 
—On the constitution of isolauronic acid, by M G Blanc — 
On the combination of bauc with acid colouring matters, by 
M A Seyewetz.—On the law of separation of hybrids, by M 
Hugo de Vries The experimental results given are wholly 
-covered by the following law if D be the grains of pollen or 
ovules having a dominant character, and R those which have a 
retrograde character, the number and nature of the hybrids Is 
represented by the formula 

(D + R)(D + R) = IV + 2DR + R 1 , 

in which D and R are equal, that is to say, there will be 25 per 
cent of D, 50 percent of DR, and 25 percent of R —Con 
-cernlng the contradictory results of M Raphael Dubois and M 
Vines on the supposed digestion m Nepenthes, by M E 
Couvreur The assumption of a proteolytic ferment in such 
carnivorous plants as the Nepenthes is unnecessary, and the 
author upholds the correctness of the views of Dubois as against 
those of Vines.—On the foldings of the Pans basin, by M 
Munier Chaim as —Characteristics of a specimen of petroleum 
shale from the Megalong Valley, by M Eg Bertrand A com 

G rison of the microscopical appearances of the Blackhcath and 
egalong Valley shales —Comparative estimation of alcohol in 
the blood of mother and foetus and in the milk after the ingestion 
of alcohoL Remarks on the estimation of alcohol in blood and in 
milk, by M Maurice Niclour. The ingested alcohol passes from 
the mother to the foetus and is also present in the milk The pro¬ 
portions of alcohol in the blood of mother and foetus are practi 
cal It identical —The absorption of iodides by the human skin, 
by M F Gallard The arms and hands were immersed in the 
solution, and the iodine estimated in the urine —On the com 
paruon of the barometric movements (at latitude 50" of Green 
wich meridian) cauied by the movements in declination of the 
tun and moon, by M A Pomcard 
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iRoyil Society , at 4 30.—On the Weight of Hydrogen desiccated by 
Liquid Air Lord Rayleigh, F R S —<Combmatorical Analysis The 
Foundations of a New Theory Minor Mac Mahon, F R S.—fiber Ralben 
*uf der Convergomgrcnn Or tt, Lasker —Extinct Mammalia from 
Madagascar I MtjcmUdmjHt tp. n Dr C 1 Forsyth Major 

—Tha Kinetic Theory of Planetary Atmospheres, Pert I Prof Bryan, 
VRS —Observations on the Effect of Desiccation of Albumin upon lu 
Coagulability Prof J B. Farmer 

Ho vax Institution, at 3 —Equatorial East Africa and Mount Kenya 
H J Mackinder 

Mathematical Societt, at 3 30 —The Orthoptic Lod of Curves of a 
(liven Class A. B Basset. F K S.—On Welemram ■ Canonical Heduc 
lion of a 11 Scbarr of Bilinear Forms T J Bromwich —Communiea 
tlons by Prof Burnside, PRS , and Prof Love, K K 9 

Lin mean Society, at ft. — and Its Allies, an Extinct 
Division of the Vascular Cryptogam Dr D H Scott, F R S 

Chemical Society at 8 — (1) The Liquefaction of a Gas by “ Sslf-Cool 
ing M A Lecture Experiment, (■) Note on Partially Mlsdble Aqueous 
Inorganic Solutions O S Newth —The Decomposition of Chlorates 
II used Chlorate W H Sodeau -The Interaction of MeeRyl Oxide 
and Ethyl Sodlomethylmalonate 1 A W Lrossley —The Brominatlon 
of Beoceneacophenol t J T Hewitt and W O Aston 

Iff iriTUTioN OP Slsctkical Encumbers. at 8 

RIntoen Society, at ft —The Influence of the X Rays upon the Growth 
and Development of Micro organisms Dr Norris Woltendoo and Dr 
Forbes Roes. 

Institution op Naval Architects (Society of Arts), at is —On Large 
Largo Steamers Prof J H. Btlei.—'The Practical Results of some 
Innovations In Modern Shipbuilding A B. Worthy —The Strength of 
fvlllpttcal Sections under Fluid P reesn u Captain 0 W Hovgaard — 
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Institution op Civil Engineers, at 8 —Experiments on Strutt with and 
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MONDAY , April*. 

Victoria Institute, at 4 jo.—Egyptian Chronology Rev Dr F A. 
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Royal Astronomical Socirty, at 8 
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RECENT BOOKS ON PHYSICS 
A T&fiBooh of Physics By W Watson, AR.C S , 
B 3 c (London) Pp xxu + 896. (London Longmans, 
Green and Co., 1899.) 

Neat far Advanced Students By Edwin Edser, 
A.RC.S, &c. Pp vnl + 47a (London Macmillan 
• and Co , LtcL, 1899.) 

Text-Book of Experimental Physics By Eugene 
LommeL Translated from the German by G W, Myers, 
of Urbana, Illinois. Pp xm + 664 . (London Kegan 
Paul, Trench, Trtibner and Co, Ltd, 1899.) 

T is a pleasure to welcome a general text-book of physics 
by one of the younger generation of physicists, who 
has had wide experience m the modern methods of 
teaching and investigation Since the general recognition 
of physics as an experimental science, these methods have 
changed so much that, although one could not but admire 
the skill and perseverance shown in re-editing the older 
text-books and writing them up to date, it was obvious 
that a great improvement could be effected by making a 
fresh departure. 

In the arrangement of his book, Mr Watson has adhered 
m the mam to the order of exposition sanctioned by long 
experience, and has avoided the error, into which some 
recent writers hate fallen, of attempting to revolutionise 
the basis of physical teaching The author’s guiding 
principle has been convenience of sequence from the 
point of view of simplicity and dearness of explanation, 
and he has thus succeeded in producing a work which 
the average student may be expected to follow with little 
or no previous acquaintance with the subject. This is a 
thoroughly practical basis, and will commend itself to 
students and teachers alike. As illustrations of this 
method, we may notice the introduction of a very useful 
chapter op ^rave-motion and water waves, with explana¬ 
tions of interference and other phenomena, before the, 
discussion of Sound and Light In a similar manner, the 
composition of simple harmonic motions 11 taken at an 
early stage as an illustration of periodic motion, instead 
of being reserved for die section on Sound A great deal 
is gained m dearness, and saved in space, by taking diffi¬ 
culties of this lund in detail in their proper place. 

Another feature of (he book which will commend itself to 
a large class of students who are compelled to study physics 
.without the aid of the higher mathematics is the elimina¬ 
tion <* purely mathematical difficulties. Some limitation 
of this kind is dearly essential ip general text-book, and 
the author appears to have exercised a nice discrimination 
in the selection of difficulties to be omitted By curtailing 
the mathematics, he has also heed enabled* to devote more 
space to the exp la n at ion and illustration of purely physical 
qaeatftine, and to include many results of recent research 
which dp not involve mathematical treatment. As an 
i ttWr t rifln of these points, we may quote the chapters on 
""Cheng* of State,* and on the u Ionisation Theory of 
Etoctrttiyw * Which subjects are treated from a modern 
standpoint 

In selecting the illustrations for the work, it has been 
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assumed that the student will have access to a Uftorietory* 
and will supplement his reading with a practical cduree 
of experimental work. For this reason, no attempt hai 
been made to supply elaborate figures of apparatus, or 
descriptions of details of construction and adjustment 
which the student can acquire much more effectually by 
laboratory practice. The illustrations are for the most part 
of a purely diagrammatic character, and are intended 
solely to elucidate the text, and not to take the place of 
the actual apparatus. There is no doubt that the general 
appearance of the book might be rendered more attractive, 
and its interest to the general reader, as distinguished 
from the practical student, would be increased by the 
insertion of a number of carefully printed and executed 
woodcuts of instruments and apparatus , but such illus¬ 
trations belong properly to descriptive and technical 
treatises, and would be out of place in a text-book. Dia¬ 
grammatic illustrations are really of much greater 
educational value when carefully designed, as they can 
be made to emphasise the essential points of the method 
or experiment, and are more easily remembered and re¬ 
produced than more elaborate pictures. The habitual 
use of such illustrations also tends to develop the diagram¬ 
matic faculty of thinking and working in diagrams, which 
is so extremely valuable to the experimentalist in'designing 
apparatus or working out a method of research. 

We are inclined to think that the utility of the book to 
the average student would be increased by the adoption 
of a more distinctive setting for the statement of laws 
and definitions, and that it would in many cases be desir¬ 
able to emphasise more categorically the particular points 
m each law which are capable of definite experimental 
verification* The majority of students are too ready to 
accept a formula, and to regard as time wasted any attempt 
to prove it They often acquire a fatal facility m dealing 
with symbols, which may perhaps suffice for examination 
purposes, but which does not correspond to a real under¬ 
standing of the subject, and is of little educational value, 
and readily forgotten Another addition, which would 
be of real value to the teacher as well as to the student, 
would be a carefully selected list of numerical examples, 
arranged to illustrate the various sections It would be 
difficult to make a suitable collection, as nearly all extant 
text-books Are lamentably deficient in this respect, but we 
are convinced that it would be of great use, and we may 
hope to see something of the kind id ftiture editions. 

In matters of detail a few errata may be noted by the 
careful reader, but this is natural, if not excusable in the 
first edition of a new book, and the majority have doubt¬ 
less been already corrected. A punst might here and 
there find fault with the cum of an expression, or a specialist 
in some particular department might criticise some state¬ 
ment or explanation as being incomplete or misleading , 
but the book as a whole is remarkable for clearness and 
correctness of exposition, and must be ^regarded as a 
valuable and original contribution to our text-books of 
physics. 

The object of Mr Edseris book is to give a compre¬ 
hensive account of the science of Heat, both in its 
theoretical and experimental aspects, so far as this can be 
done without the use of the calculus. The descriptions 
of the experiments to be performed by the students are 
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intended to be sufficient to enable them to secure accurate 
results. It is remarkable that this combination of the 
theoretical and the practical is not more often attempted 
A book on any branch of experimental physics necessarily 
contains so much description of experimental work, that 
the additional instructions necessary to enable the 
student to carry out the experiments for himself would 
not add greatly to the length of the book In a similar 
manner, a book intended simply for practical work in the 
laboratory generally and necessarily contains so much 
theory that it would not be a difficult matter to include all 
that the student would be likely to require in this respect 

The limitations which the author has imposed upon 
himself with regard to the use of the calculus apply chiefly 
to the section on thermodynamics. The method of ex¬ 
pansion by the binomial theorem is used instead The 
proofs are worked out from first principles, and are there¬ 
fore generally longer than they would have been if the 
methods of the calculus had been assumed But as a 
compensation they are much more instructive. The 
method of proof compels a close attention to each detail 
of the work, which is likely to result in a much clearer grasp 
of the physical meaning of the equations than the 
mechanical performance of mathematical rules for diflier 
entiation or integration The student who has failed to 
follow the purely geometrical treatment of the same sub 
jectt in Maxwell's 44 Theory of Heat,” will probably find 
these sections extremely helpful They may he also 
strongly recommended to the mathematical student who 
does not desire to regard physics merely as a mathematical 
exercise 

In the selection of the experiments to be performed by 
the student, the author appears to have erred on the side 
of making them too pimple, and of not exacting a suffi 
Ciently high standard of accuracy of the advanced student 
He very rightly lays great stress on the importance of 
accurate thermometry, on which nearly all experiments 
depend He might with advantage have given some 
details of the "variable xero method 1 ' of employing 
mercury thermometers, so ably expounded by Guillaume, 
which is now so generally used for accurate work. The 
method is laborious, but possesses undoubted advantages, 
and ought to be described in an advanced text book, espe¬ 
cially as it does not present any great theoretical difficul¬ 
ties. In determining the expansion of glass by means of 
the mercury weight thermometer (p. 68), the advanced 
student should be instructed to use the accurate equation 
/■—(#* - m r ){ W - w)IW, instead of the approximate equa 
lion which is given in nearly all the text-books. 

He should not be permitted to make an error of 1*6 per 
cent in his calculation, when he may easily obtain ob¬ 
servations correct to a tenth of I per cent Similarly, in 
a text-book for advanced students, it would be more 
.instructive if the author, in introducing a description of 
some of the old time-honoured experiments had ventured 
to he a htde more critical of their weak points, and to 
explain why they failed, or in what respect the deductions 
made from them were uncertain, or how they could be 
improved It seems a pity at the present day, for instance, 
to repeat Tyndalfy fairy tales about the absorption of 
heat by vapoun without adding a large proportion of 
salt 

MO. 1589, VOL. 6l] 


A special section is devoted to electrical thermometry, 
including an explanation of the principles of the methods 
employed, which is simple and at the same tune fairly com¬ 
plete so far as it goes. We may note, however, in passing, 
that a platinum thermometercannotin general be calibrated 
by reference to the absolute zero, as the resistance of the 
pure metal “ tends to vanish " at a much higher temper¬ 
ature (Phil Mag Feb 1899) Also that if a reasonably 
sensitive galvanometer is used, the heating effect of the 
cunent ought not to exceed a hundredth of a degree 
The section contains an account of the thermocouple, 
thermopile, radio-micrometer and bolometer, which 
should be useful as well as interesting. In other subjects 
also, such as the liquefaction of gases, the book appears 
to be well up to date within the limits which the author 
has set himself The whole arrangement is extremely 
clear and practical, and well adapted to meet the needs of 
students, who will find the most important points distinctly 
emphasised. There is a useful summary at the end of 
each chapter, and an excellent collection of examination 
questions. Considering its small size, the book contains 
a remarkable amount of information 

In the preface of Prof Lommel'i M Text-Book” the 
following explanations occur — 44 The present text book 
has grown out of the author's lectures, and is intended 
to develop the subject on an experimental basis in such 
a manner as to make the book easily accessible to be¬ 
ginners. But in order to meet the needs of higher schools 
and colleges, paragraphs in 1 fine pnnt ’ are interspersed, 
which contain the most important mathematical develop¬ 
ments in terse and simple form The author, as a 
general rule, has employed pure German words rather 
than technical expressions from foreign tongues, 
vmcht instead of energy of motion or kinetic energy, 
and j pannung instead of potential and difference of 
potential The translator has not preserved the author's 
distinction between 1 potential' and 1 tension 1 (spannung)* 
but has otherwise attempted only a feithful and worthy 
reproduction of the originaL" 

These aims and endeavours on the part of the author 
and translator appear as a possible explanation of the 
introduction of several rather unfamiliar terms to English 
readers, such as “ living farce n for kinetic Energy, “ laws 
of shock" for impact, "stretch” for extension, “melting 
heat" for heat of fosion, “overmelted” for superfbsed, 
and similar phrases. The word “ tension ” certainly seems 
to be rather overworked, as it is used for the pressure 
of gases and vapours, as well as for electric potential, and 
even in one place for energy of position. On the other 
hand, we observe the apparently needless introduction di 
such words as 41 gyrotrope," 44 pachytrope, 9 “ rheotome,” 
44 rheometer 9 for the more familiar commutators, switches 
and galvanometers. The frequent tise of oxygen for 
hydrogen, calcium for potassium, and coal for carbon are 
possibly simple errata. 

The author has endeavoured to follow the historical 
order as being the most natural and interesting in dm 
development of each part of the subject The names ittd 
dates introduced in following this plan are often instructive 
and show a greater familiarity with English work than is 
common in Continental text “book*. We may instance dm 
dates, Boyle i66a, Manotte 16791 The author nevertbe- 
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lets continues, m accordance with foreign usage, to quote 
the taw Boyle discovered as “ ManotteV* He also gives 
a figure illustrating Cavendish’s method of demonstrating 
the law of the inverse square in electrostatics, but the 
name of Cavendish is hot mentioned, and the figure is 
labelled 14 Coulomb’s Law 0 

It is probable that the historical motive is to be held 
responsible for the retention of many old experiments and 
figures of archaic apparatus. This is in many cases most 
desirable and instructive, provided always that the later 
developments are explained and illustrated so as to point 
the contrast The experiments of Wheatstone (1834) on 
the "velocity of electricity" are of the highest interest 
and educational value, but it is not fair to leave the 
student with the conclusion, 11 Both electricities pass, then, 
simultaneously from the coatings of the jar, and meet 
midway between them The velocity of propagation in 
a copper wire was found to be 430,000 km By a different 
method Siemens (1876) found for the velocity in an iron 
wire 240,000 km 0 Again, it is certainly instructive to give 
a figure of the early type of German mirror galvanometer 
with a massive four inch bar magnet inside a rectangular 
coil, but it is a mistake to ignore the essential improve¬ 
ments introduced by Thomson (Lord Kelvin), and to 
leave the student with the impression that the instrument 
figured is the type of a modern sensitive galvanometer 
Similarly, in the section on the liquefaction of gases, we 
have an illustration of Pictet’s historical apparatus (1877), 
add we are informed that f( Hydrogen was liquefied at a 
pressure of 650 atmospheres and a temperature of-140* 
On opening the tap an opaque stream of liquid of steel- 
blue colour escaped, at the same time the solidified 
hydrogen upon the floor produced a rattling sound as of 
falling shot 0 It is stated on the previous page that the 
critical temperature of hydrogen is - 174° No later experi¬ 
ments are mentioned. Such omissions as these can 
hardly be justified even in the most elementary work, and 
cannot fail to produce the impression that the book is not 
sufficiently up to date to satisfy the requirements of 
modern scientific education. 

In endeavouring to explain a new term, it 11 often con 
sidered necessary in elementary text-books to put the 
idea into somewhat vague and general language, rather 
than in the form of a precise definition, because the more 
exact statement may foil to convey the idea intended We 
are inclined to doubt the wisdom of tbit course, which 
appears to be carried too far by the author The following 
an a few samples of the kind of statement to which we 
refer 

P 24 H Work .—When a force acting on a mass sets it in 
motion, the force is said to do work, and the result of its 
action 11 called work " 41 In transforming forces into work, 
the question is not alone whether work is done, but also 
in what time it is accomplished. The work done in one 
second is called the 4 effect 1 of the force.” 

P. 289. * Equilibrium in Conductors —When a con¬ 
ductor has attained a condition of electrical equilibrium, 
tbp electrical forces, and accordingly also the electrical 
potential, are everywhere a This merely says that in a 
position Of equilibrium, every point in and upon a con¬ 
ductor has the same potential” * * 

P. 372 a Wheatstends Bridge— If the branches amb 
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and anb of the current are connected by a cron wire m, 
called a * bridge, 1 two currents flow in opposite directions 
m the bndge. If these currents have equal strength they 
neutralise each other and no current passes through the 
bridge ” 

P 377—“Edison’s (1879) incandescent lamp depends 
upon the heating action of the current. A charged filament 
of hemp, or cotton, of high resistance (eg 140 ohms) and 
bent into the form of a horseshoe, is enclosed in an ex¬ 
hausted glass globe to protect the filament from burning, 
while a current of about 100 volts passing through it 
heats the filAment to incandescence, giving it an intensity 
of approximately fifteen candles ” (Nothing more is said 
on the subject of incandescent lamps.) 

The paragraphs “ in fine print ” contain the majority of 
the formula?, and are intended to meet the needs of 
higher schools and colleges They appear, however, to 
be of too disconnected and occasional a character for the 
purpose. A good deal of small print, eg three pages on 
thunder and lightning, is of very elementary and purely 
descriptive character On the other hand, some rather 
difficult points are discussed in the “ coarse print,” eg 
the 41 Second proposition of the Mechanical Theory of 
Heat Entropy. Kinetic theory of gases.” In discussing 
the Second Law of Thermodynamics and the Dissipation 
of Energy, no allusion is made to reversible cycles, and 
the information imparted is necessarily so incomplete 
that no application could be made of it Mayer’s calcu¬ 
lation of the mechanical equivalent is given, but Joule’s 
experimental verification of the assumption upon which 
it rests is entirely ignored It may be questioned whether 
there is any profit m introducing such points if they cannot 
be adequately discussed It is not very easy to follow the 
principle upon which the selection or omission of subjects 
for discussion is based. The book as a whole does not 
appear to be sufficiently definite and practical to be suited 
for class or examination work according to English 
standards. It is possible that it may be more suited to 
the methods in vogue in Germany or America. 

Hugh L. Cai lkndajl 


TWO NEW ZOOLOGICAL HANDBOOKS 
A Manual of Zoology By the late Prof T J Parker 
and Prof W A. Has well Pp. xv + 55a (London 
Macmillan and Co , Ltd, 1899.) 

An Elementary Course of Practical Zoology By the 
late Prof T J Parker and Prof W N Parker Pp 
xii + 608, with 156 Illustrations. (London Macmillan 
and Co., Ltd., 190a) 

ROFS PARKER AND HAS WELL have embarked 
upon a difficult and somewhat ambitious undertaking 
To compress an account of practically the whole animal 
kingdom, with 300 illustrations, into a handbook of 550 
pages, intended for beginners, is certainly no light task at 
the present day. Such manuals were quite possible so long 
as it was considered sufficient for a book of this kind to 
deal with the exteriors and the habits of animals, and to 
consist for the greater part of illustrations of monkeys, 
beasts and birds, while about one-fifth or less was taken 
up by reptiles, fishes and insects, with perhaps a figure or 
two of zoophytes or diatoms from Barbados earth But 
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the book before ut la nothing if not scientific and modem 
in its treatment of the subject. It attempts in the first 
place to do justice to the claims of every one of the 
principal existing groups of animals, fairly and without 
favour or prejudice, giving an outline of the structure and 
morphology of the more important types in each class 
In the second place, it introduces the reader to the funda 
mental conceptions and problems of zoology, such as 
evolution, classification and phytogeny, distribution in 
space and time, conjugation, fertilisation, development, 
and the cell theory In a work of scope so wide ard 
comprehensive, with at the same time such narrow limits 
of space, it requires much care and ingenuity to steer a 
just course between the Scylla of over-condensation and 
perplexity and the Charybdis of vague incompleteness 
The inexperienced reader becomes bewildered, in the 
first case with excess, and in the second with lack of 
detail, so that he is at a loss how to sort out, or how to 
connect, the material which he absorbs The danger is, 
therefore, that a treatise of thi9 kind may be used less by 
the beginner, who requires to be stimulated and interested, 
than by the more advanced student, who desires merely 
to “look up" work he has done , in other words, that it 
may degenerate into a mere cram-book. It must be 
admitted, however, that if it is possible to succeed in such 
a task, the authors have done so The book contains a 
great store of information, chosen with judgment and 
set forth with skill In order to avoid as much as possible 
the dangers above pointed out, the authors have restricted 
the extent of ground covered by leaving out some of the 
less important groups, such as Chimacroids among fishes, 
by omitting all descriptions of extinct groups, and by 
dealing only very briefly with embryology Perhaps the 
chief value of the work is in its numerous and admirable 
illustrations, of which the authors had a copious stock to 
draw upon in the pages of their larger two-volume “ Text- 
Book." Amongst them are some coloured diagrams 
of the circulation of the blood in various types, for the 
most part clear enough, but Fig 204, illustrating the 
circulation of a fish, certainly requires a good deal of 
looking at before its meaning can be grasped. The book 
is intended, we are told, principally for the requirements 
of the students in higher classes of schools, but is it 
necessary, even in this educational stratum, to explain 
the meaning of commensalism by coming and printing 
such a word as 41 messmateism, M which looks at first like 
some new form of theosophy ? These are^however, but 
minor points. Judged as a whole, the book is one which 
tills a distinct gap in zoological literature, and fills it well, 
as a handy book of reference, though we are inclined to 
think that the authors have attempted rather too much, 
and that the class of readers who will benefit most by 
their work will not be quite those for whose use the book 
was intended. 

The second book mentioned at the head of this 
notice will be welcomed by many as d handy and 
inexpensive manual of zoology adapted to the needs 
of elementary, and especially medical, students, which is 
at the same time free from the fruits and vices of the 
harmful, unnecessary cram-book. It is written on the 
same plan as the well-known "Elementary Biology” of 
Huxley and Martin ; that is to say, a certain number of 
types are selected, and a connected account of each one 
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is given first, after which follow practical directions, 
necessarily rather brief, for its study and dissection. The 
examples selected are Amoeba and some other unicellular 
organisms, illustrative of the differences between animal* 
and plants , Hydra and Bougainvillea , the earthworm, 
crayfish and pond-mussel, and the amphioxus, dogfish, 
frog and rabbit The frog is taken first and dealt with 
in detail, occupying nearly half the book, as an intro¬ 
duction to biology in its various branches—anatomy, 
physiology, histology, embryology, classification and 
venous biological problems. Then follow the descriptions 
of the other types, beginning with the unicellular forms 
and ending with the vertebrates, and a final chapter 
deals with the cell and with fertilisation and embryology 
The illustrations are numerous and useful, some of them 
from familiar clichds, others appeanng for the first tune. 
The book, it may be safely predicted, will become 
popular and will run through further editions, in which, 
doubtless, alterations will be made to keep it up to the 
level of advances fn science. In the present issue, the 
most recent standpoint of vertebrate embryology is 
not quite adequately represented. Thus more might 
have been made of the frequent occurrence of what 
may be termed the amphioxus stage in the embryonic 
development of many systems of organs in Cranlata, as 
for instance the appearance, in the development of the 
vascular system, of a spJanchnopleuric submtestinai 
vein, prior to the formation of the somatopleunc system 
represented by the cardinal veins, &c, and the ongjn of 
the heart ltaelf from the anterior poruon of the former 
system. Again, m the urogenital system the differences 
between pronephne and mesonephric tubules, both in 
development and structure, and the homology of the 
former with the excretory tubules of amphioxus, might 
at least have been alluded to. The authors do not raise 
the question as to whether pronephne and mesonephne 
tubules are to be regarded as homodynamous or not, but 
leave one rather with the impression that they are; it is 
surely time now, however, that the English, no less than 
the German, student (and, for that matter, the English 
teacher and examiner also) should be told clearly that they 
are not. The concluding chapter of the book might, in 
fret, have its interest, as well as its value, increased m 
many particulars, without adding half a page to its length* 
But this detracts little from the usefulness of the book as 
a guide and help to the student and teacher of zoology, 
and as such it may be confidently recommended 

E.A.M. 


THE TEACHING OF METEOROLOGY 
Practical Exercises in Elementary Meteorology. By 
Robert DeCouicy Ward, Instructor in Climatology in 
Harvard University Pp. viu + 195 (Boston, U.SA. : 
Ginn and Co., 1899.) 

R. ROBERT D. WARD has written a book for 
the use of schools and training colleges, which we 
should think would be very popular with teachers and 
pupils alike. With the former, because he indicates to 
them the proper method of giving instruction in meteor¬ 
ology, and, at the same time, supplies so many va luable 
hints, that he makes their work more profitable, with#** 
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increasing tli* severity of their duties. To the Utter, be* 
cum his object is, among others, to turn the numerous 
meteorological observations that are made at many high 
schools to practical account, to dothe the dry bones of 
mere Instrumental readings with an intelligent purpose, 
and to inh»e a new and sustained Interest into a 
mechanical routine. Nothing, we imagine, can be more 
wearisome than the continual record of temperature and 
pressure and other data of which no definite use is made. 
The educational value of such a practice must be very 
Slight, and Mr Ward has recognised the necessity of im* 
proving this mechanical record, and, at the same time, 
qf investing the ordinary class teaching with a definite 
practical purpose. He has taken both pupils and teachers 
by the hand in a way that should produce most en¬ 
couraging results. Doubtless many others have perceived 
defects in the methods of teaching meteorology, but it is Mr 
Ward's merit that he has known how to apply a practical 
remedy He, first of all, takes his pupils without instru¬ 
ments, and shows how much can be done by the exercise 
of ordinary intelligence and trained organised powers of 
observation Many a teacher, we imagine, when he sees 
the numerous questions which Mr Ward puts, and to 
which intelligent answers can be given by simple, if 
acute, observation, will take shame to himself that he has 
wot adopted similar, and Oven extended, methods for in¬ 
fusing life and interest into the study of a science that is 
coo often regarded as dull and insipid. Here is a 
specimen, taken at random, of what a pupil is expected to 
acquire from his own observations 

“Wind and Precipitation. Are any particular wind 
direction* more likely than others to give us ram or 
snow ? Are these the same winds as those which give us 
the most cloudiness ? What winds are they ? Has the 
yeJpcity of the wind any relation to the ram or snow¬ 
storm ? Docs the wind blow harder, before, during,^ or 

S er the rain or snow ? What changes of wind direction 
ve you noted, before, during,or after any storm? Have 
you noticed these same changes in other storms T Are 
they so common in our storms that you can make a rule 
as to these changes ? M 

None of thefe questions, it is to be observed, are 
answered. The answers are to be derived from the 
student's own notes, which he is shown how to make, and 
of which he is expected to keep a tabulated record 
Mr. Ward wisely keeps his description of instruments 
within very moderate bounds r such information is to be 
found elsewhere, and the object here is rather to induce 
the student to discover for himself the most important 
Atcts in weather conditions, and to proceed to the study 
of climate and the possibility of weather prediction. 
With the Utter view, means are provided for construct¬ 
ing synoptic weather maps over the area of the United 
States; and the lessons to be learnt from the study of 
these maps are brought oat by a senes of pertinent 
questions in the manner already illustrated. After 
foosltiarity with the construction of weather maps and 
thp method of determining gradients and similar ele¬ 
mentary points have been acquired, the pupil is led to 
the study of the interrelations of the different weather 
hlementa, and- particularly of the forms,^dimensions and 
movements of cyclones and anti cyclones, the mam 
features of whose characteristic* the pupil Is taught to 
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derive for himself from the actual, and not specially 
prepared, weather maps. 

A senes of so edited problems in observational meteor* 
ology is added, in which the same manner of teaching 
is preserved. Questions connected with vertical gradients 
in temperature, with humidity, clouds, &c., carefully 
graduated according to the student's supposed progress 
in the study of weather phenomena, are submitted for 
his consideration, the object being generally to discover 
the explanation of observed facts. A few useful tables 
are also given, and in an appendix are some useful hints 
to teachers, which the author's experience suggests as 
likely to be of assistance and, at the same time, explana¬ 
tory Of his own purpose. The plan of the book is based 
on the recommendations in the Report on Geog rapby of 
the Council of Ten, and is very intelligently pursued. 
The author shows throughout the earnestness and the 
capacity of a true teacher, and we hope that his book 
and his methods of leaching will obtain a wide currency, 
suggesting as they do a vast improvement on the train 
mg generally in vogue. There remains still a further 
question, which the author does not broach, and on which 
it is probably preferable to maintain a discreet silence. 
How far is meteorology perfected, as a science to warrant 
its employment as an educational force, demanding the 
exactness, and supplying the training, which the older 
and more recognised means have hitherto supplied ? 


OUR BOOK SHELF. 

Lectures on Some oj the Physical Properties of Soil By 

Robert Wanngton, M A., FR&, Pp xv + 331 

(Oxford Clarendon Press, 190a) 

This is a subject of deep interest to the student, and 
of no small practical importance to the farmer As Mr 
Wanngton indicates, it is one that has not received a 
great deal of ex pen mental attention in this country, nor 
does it usually form a separate subject for class room 
treatment In England we have m the past depended 
chiefly on the text-books of Fream and Mumo, to which 
may now be added some excellent American manuals, 
notably that by King These lectures by Waringtoo 
form a welcome addition to our literature, and they are 
worthy of a larger audience than that which surrounded 
the Sibtborpian chair 

Two of toe five chapters are concerned with the rela¬ 
tionship of the soil to water This is a matter which the 
cultivator—by attention to tillage, cropping and manures 
—can turn to good practical account. By draining, he 
can get rid of excessive moisture, while by introducing 
humus to a dry soil, and by the production and preser¬ 
vation of a fine tilth, he can conserve moisture and 
place it more folly at the disposal of plants Fanners 
and gardeners who read these lectures will learn that 
there are other ways of providing crops with water than 
by the use of the water-cart or the watering pan In 
forestry, too, much may be don& by attention to cultural 
measures, to place an increased supply of water at the 
disposal of trees, and on these measures the success of 
woods on dry ground largely depends. 

Possibly the chapter that deals with the movement of 
salts in the toil is the one that will appeal most directly 
to the farmer Much of the success of manuring depends 
on the suitable relationship of fertilisers to soil and 
climate. Substances that are firmly held by the sod may 
be used without fear of loss even on light soil and in a 
district of large rainfall, whereas substances for which 
Soil has but uttle affinity must be applied with much 
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discrimination Other things being equal, sulphate of 
ammonia is more suitable than nitrate of soda for use 
in the West of England, whereas the prder is reversed in 
the drier climate of the Eastern districts The behaviour 
of soluble plant-food under the influence of heavy rain 
fall should be considered by farmers in purchasing their 
supplier of spring manures. The excessive rainfall of 
the past winter—especially coming, as it did, after a long 
penod of drought—myst have very seriously depleted 
the soil of its natural nitrates, so that increased purchases 
of active nitrogenous manures for the crops of the current 
year are clearly indicated. 

Let us hope that the reception given to the present 
volume will induce the author to proceed, without delay, 
to redeem his provisional promise of a work on the cog¬ 
nate subject of the chemistry of soiL W S 

Electric Wirings Fittings , Switches and Lamps By 
W Perron May cock, M f E.E. Pp xv + 446 , with 
360 illustrations. (London Whittaker and Co 
1899 ) 

Electric Bells and Alarms By F £. Powell Pp 
77, with 51 illustrations (London Dawbam and 
Ward, Ltd) 

Mr Perren Maycock, who has already wntten a num¬ 
ber of excellent text-books on electrotechnical subjects, 
has produced m the present case a book which, while 
offering no particular attractions to the non-techmcal 
reader, undoubtedly serves the purpose for which it is 
wntten, namely, to give a thorough idea of present 
practice in the electnclighting of buildings. The book 
is the more welcome since tne widespread introduction 
of 200 and 220 volt lamps during the last throe years 
has rendered all books dealing with electnc light fittings 
wntten previous to that time seriously out of date. 
It is not merely the perfecting of the 200 volt lamp 
which has rendered this change possible The design 
of lamp-sockets, switches and fuses has been of late 
much improved The fewness of parts, the simplicity 
of construction, and the ease ana secunty of wiring 
of the modern lamp-socket are in striking contrast to 
the older fittings. These improvements, though appar¬ 
ently trivial, are none the less important 

Another change of the last few years has been the 
gradual displacement for all but street lighting of the 
open arc by the enclosed arc lamp, with its greatly 
lengthened arc and its increased electromotive force and 
reduced current Mr Maycock’t passing description of 
the Nemst lamp reminds one that that most promising 
novelty has not yet made its dibut as a commercial 
article. 

The illustrations to the text are numerous, and the 
sectional drawings on the whole very clear The prac¬ 
tice of taking illustrations largely from manufacturers' 
trade-lists, which is usually to be deplored, is in the 
present case justified In no other way could the fittings 
at present available be properly described. We recom¬ 
mend Mr Maycock*» book as the best we have seen on 
the subiecL 

Mr Powell’s unpretentious little book or pamphlet on 
electnc bells ana alarms forms No 3 of the “ Model 
Engineer 0 senes. It furnishes the reader with an attrac¬ 
tive and satisfactory account of the vanous forms of a 
most useful, if human, piece of electrical apparatus. 

D K. M 

Report of the Metrim Biologist for the Year 1898 Cape 
ef Good Hohe Department of Agriculture\ Pp. v + 
362. CGape Tow* Richards, 1899.) 

The Cjtfte Government n to be congratulated upon the 
tuccesi which has attended its efforts to investigate the 
sea-fisheries of the Colony Dr Gilchnst, the m&nne 
biologist who was appointed to inquire into the best 
means of developing the fisheries, was undoubtedly well 
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advised in securing, at the very commencement of his 
undertaking, a properly equipped steam Ashing vessel of 
sufficient sue and power to safely keep the sea, and the 
results recorded in the present report Justify, m a man¬ 
ner almost beyond what could have been anticipated, 
the expense which the purchase and up-keep of such a 
vessel has entailed It has been clearly shown that the 
seas around the Cape of Good Hope contain a vast 
source of unexploited wealth, the development of which 
would provide a valuable and healthy addition to the 
food-supply of the people So far as can be gathered 
from the report, the only difficulty to bo contended with 
is that of getting the fish to the centres of population in 
a fresh condition With a climate such as that of Cape 
Colony it would seem that the best means of overcoming 
this difficulty is by the use of refrigerating chambers both 
on the fishing-vessels themselves and on the trains used 
for transporting the fish by land 
The present report does not attempt to deal with 
the more scientific aspects of fishery investigation, al¬ 
though there is evidence that this side of the question is 
not being altogether neglected It is of the greatest 
importance that the newly discovered fishing-grounds 
should be very thoroughly investigated at the present 
juncture, before much fishing has taken place upon 
them, and this investigation should deal, not only with 
the fish population, but quite as thoroughly with the 
lower forms of life, which are the food of the fishes Such 
aa investigation will be invaluable in after years, as it 
will make it possible to ascertain exactly what influence 
constant fishing has produced, and many evils which 
have arisen in the European fisheries may be avoided 
Tt is greatly to be desirai that the Government of the 
Cape of Good Hope will show themselves sufficiently 
enlightened to realise the immense value of accurate 
scientific investigations at the present time, and the 
unique opportunity which they now possess—an oppor- 
tunitg which will probably never return—of developing 
their fisheries upon sound and scientific principles, based 
upon a trustworthy record of facts. E J Allen 

Science Course for Secondary Schools By G Robb and 
J Mirvuet. In Three Parts I M Practical Physics," 
pp. 107, II “Notions of Physics," pp 247, 
III “ Practical Chemistry," pp. 162 (Cairo National 
Printing Office, 1898-99.) 

These three small volumes have been specially com¬ 
piled to meet the requirements of the Science Syllabus 
prescribed by the Ministry of Public Instruction to be 
used in the Secondary Schools under the management 
of the Egyptian Government 
Part 1, “ Practical Physics, 1 * consists of a senes of 
expenments illustrative of the initial phenomena to be 
observed by the elementary pupil during his first year. 
The plan adopted is to first describe an expenment, and 
afterwards enunciate the law to be associated with it 
The first five chapters deal with measurements of length, 
area, volume, force and weight succeeding chapters being 
devoted to density, composition of forces, centre of 
gravity and equilibrium, properties of matter, elementary 
hydrostatics and theory of gases. The text is sufficiently 
ample for clearness without being so detailed as to take 
the place of a text-book 

Part it, “ Notions of Physics,” is in effect a text-book 
for the assistance of second year pupils in following the 
series of demonstrations given by the teacher, which 
constitute the whole of the second year's coarse If, as 
the author's statement appears to indicate, it is a net 
that for a complete year the students simply attend a 
course of experimental lectures without doing amp 
practical work themselves, this would hardly* according 
to modern views, be consistent with the pupils Obtaining* 
the maximum advantage from their instruction* The 
opening chapters deal with the phenomena copngcted 
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frith motion! gravitation, inertia and energy, all units 
measurements and numerical examples being expressed I 
in the metric system. Following these are sections 
treating of the elementary phenomena of heat, light and 
electricity Magnetism, however, strangely enough, 
appears to have been entirely neglected, but no state 
meot is made in explanation of this somewhat unusual 
omission The arrangement and style of both text and 
illustrations are very good, the only objectionable feature 
being the ambiguity of a few of tne mathematical signs, 
this being probably explained by the statement of the 
author that Trench types were used in this book. Some 
740 illustrations add considerably to the utility of the 
volume. 

Part nu, rt Practical Chemistry,” presents, in the form 
of a number of described experiments, the mode of 
preparation and properties of the more common elements 
and simple compounds. In addition to the actual de¬ 
scriptions of these bodies, much correlative matter is also 
included as to their distribution and economic use A 
noticeable omission, from the reader's point of view, is 
the feet that no equations representing the preparations 
and reactions of the various substances are given in the 
text. A collection of equations is, however, given in an 
appendix at the end of the volume, but it is specially 
mentioned that the matter contained in this appendix is 
beyond the scope of the examination Seeing that this is 
the third year of the pupil's training, and considering the 
important manner in which chemical equations enable a 
student to more easily understand the nature of a re¬ 
action by showing at a glance how the Severn, constituents 
of a mixture arrange themselves, it is difficult to agree 
with such an omission The experiments themselves are 
well chosen, and are usefully illustrated by numerous 
cuts of the apparatus m position Each substance is 
discussed under the headings — (i) Preparation , (a) 
Physical properties, (3) Chemical properties , (4) Oc 
currence and Uses 

V&chappement dans Us Machines <1 vapour By G 
Leloutre. Pp. 156 (Paris Gauthier-Villars Masson 
and Co, 1900) 

Products aromattquts, artificitls et naturels By Dr 
G F Jaubert Pp 169. (Same publishers.) 


Grundsuee dor gtographtsck-morfhologischt* Methods 
der Pjwtaensystematik By Dr R von Wettstem 
Pp 64. Mit 7 lith Karten und 4 Abbildungtn im text 
(Jena Gustav Fischer, 1898) 

This suggestive little work, coming as it does from the 
pen of Prof von Wettstein, will be read with attention 
by all who are interested in the wider problems of 
systematic botany The author contends that a separ¬ 
ation of species or sub species on morphological grounds 
nlone it unsatisfactory, and he reminds his readers that 
the appreciation of differences by this method must be 
ultimately a purely subjective one, and that the con¬ 
clusions arrived at are liable to be vitiated on several 
grounds Von Wettstein pleads for a more general 
recognition of the geographical areas occupied by species, 
and considers that a careful study of these will eliminate 
errors due to modifications depending on climatical or 
other physical conditions, and it is well known how 
efficient these are m producing races which, though 
retaining a general resemblance to a common ancestor, 
may yet be greatly dissimilar amongst themselves. 

He applies his methods to a study of the Endotncha- 
senes of Gentians, and thus comes to reduce the twent>- 
two species to six ground forms or genuine species 
He further discusses some of the Euphrasies, and 
amves at a corresponding result It may, however, be 
urged that this method also is open to objection, and 
that more 11 to be got out of the study of species by 
experimental cultivation—an arduous task, but one which 
will perhaps yield more fruitful results than even the 
application of the geographical morphological method 

Dreams of a Spirit Seer y illustrated by Dreams of Meta - 
physics By Immanuel Kant Translated by E F. 
OoerwitL and edited with an introduction and notes 
by Frank Sewall Pp. xiv + 162 (London Swan, 
Sonnenschem and Co, Ltd., 190a) 

The chief object in publishing this translation of Kanfs 
“ Trauma,” which first appeared in 1766, is to show the 
relation between the philosophy of Kant and the teach¬ 
ings of Swedenborg Students of metaphysics and 
psychology will appreciate this aid to a study of Kant's 
philosophical development 


These two volumes are the latest additions to the com¬ 
prehensive series published as the Encyclopedic tcien- 
tifique det Aide-Memoire M Leloutre has for many 
yean canned on experimental and analytical researches 
upon steam engines, with particular reference to the con¬ 
dition of the steam in a cylinder during compression and 
exhaustion, and under different conditions. In the 
present volume he extends the results arrived at in his 
"Throne gfodrale de la machine fc vapeurand adds to 
his fundamental equations for the analysis of the trial of 
a steam engine a sixth term depending upon the condi¬ 
tion of the steam in the cylinder at the end of the 
exhaust 

The natural and artificial aromatic substances at 
present known are tabulated by Dr Jaubert They are 
arranged in five classes, namely, aromatic alcohols , 
aromatic acids; terpenes, camphors , alcohols, aldehydes 
and terpene nods A short ratcription is given of the 
characteristics of each daft, qnd following it are tables 
showing the commercial namfo scientific name, empirical 
and constitetionat formate, taffeta of prepay infer¬ 
ences to literature, properties and characteristic reactions. 
The study of these compound* (s now the most important 
branch of organic chemistry, not only from the point Of 
•view of pure science, tat ran an account of their com- 

« rial valu*. The bookshould therefore be found of 
be to bom chemi«tsahtfptarmadsts| as a convenient 
Vork of r e feren ce. 
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LETTERS TO THE EDITOR. 

[ The Editor dees not held himself responsible for opinions os • 
pressed by his correspondents Neither cam he undertake 
to return, or to correspond milk the writers of, refected 
manuscripts intended for this or any ether part of NATO SB 
No notice is taken of anonymous communications ] 

On the Process of Dyeing with Woad Alone, 

In my paper in Natubb (February i, 1900, p 311) on the 
blue colour in woad, no account is given of the method by which 
prepared woad can be used for dyeing wool blue Some of my 
mends have suggested that the above-named communication 
was, in consequence, like the play of Hamlet with the Prince of 
Denmark left out The request for information then made as to 
the modus operandi of the medlaval dyers who used woad and 
woad alone for dydng blue has up to the present yielded no 

rt 'KenT exists a tendency to believe that by long-continued 
cultivation the woad now grown and prepared in uds country 
hw loss its power of dyeing blue, and » only of use in setting 
up fermentation in foe hidijp vat It is, however, very itn 
probable that a plant Ukc fsatis timetena should entirely lose so 
cha r ac te ristic a property a* that of indigo-formation. It was, 
however, potable that soma variation In the details of its manu- 
tart might have tad this effect That fresh woad still can be 
tads to yftd indfoo was shown, and the process of extracting it 
given In detail, in the paper above referred to. 

Prepared woad fe a dark brown, earthy kicking paste having 
ansaunotacal odder, yielding a yetlowfeh-txown solution to 
wtar, and looking is unlikely a source of a Hue dye as could 
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well be imagined. A supply bating bees obtained from the 
Parson Drove Mill, a series of attempts wen made in flasks and 
beakers to get tbe blue colour, bat they all proved unsuccessful 
It wu then determined to experiment on a larger scale. 
Having secured the assistance of a colleague. Mr. C G Barrett, 
we started an eight gallon vat in a small barrel, in a steam 
laundry Tbe duectlooa of Hellot were closely followed— 
wood, weld* bran, madder, time and hot water were duly 
mixed, the vat carefully cov ered, and periodically stirred—the 
result being, not a little to my surprise, that at the end of twelve 
boars a skew of wool, after an hour’s immersion in the filthv- 
lootdng liquor, turned a good " pastel blue rt on exposure to the 
air A number of experiments were then made on a smaller 
scale, which we found answered equally well, and proved that 
it la as easy to dye wool blue with our English woad to*day as it 
was 300 years ago j any housewife could do it now, If need be, 
as easily as then. It Is simply a question of digesting the woad 
at a temperature of from 100* to iso* F (40° to 66* C ) for a 
prolonged period. We found halt a pound of woad (500 
grammes) to a gallon (4 litres) of water quite enough to yield 
good results. 'Hie water should be poured on the wuud nearly 
Doffing, the vessel closely covered at first, and kept heated to 
tbe above temperature. This can very conveniently be done by 
placing it on the brickwork of a steam boiler In from ten to 
twelve hours small bubbles will begin to appear on the surface 
"of tbe liquor 1 a little recently slaked lime (6 or 7 grammes) 
should now be stirred in, one noticeable effect of which will be 
the generation of an ammontacal odour A small pattern of 
wool left in for an hour will become pals blue on exposure to 
the air In the course of a few hours a gramme or so of bran 
will set tbe fermentation up again, which in its turn can be con 
trolled by adding lime In this way the process may be kept 
going on for several days. 

The longer and more often the patterns are Immersed the 
darker they become—at first pale blue, they will eventually 
become dark blue—almost black. The paler shades are apt 
to have a green tint, and it was 11 to kill the green ” that the 
older books on dyeing recommend the addition of a small 
quantity of madder 

It must be remembered that the quantity of indigo In woad is 
but small, to that experiments with less than half a pound are 
not likely to be succeaful 1 the great point, however, is keeping 
the temperature about 100* to 120° F for many hours. 

Our ancestors had neither steam boilers nor thermometers, 
but they would bo able to keep the contents of an earthen 
vessel "nicely warm,” as judged by tbe band, by placing it 
on the hearth, when the embers were kept alight all night, 
for in those times kindling a fire by flint and steel was 
always an undertaking. 

My thanks are dne to Mr. C G Barrett for his great help 
In conducting these experiments, and for tbe facilities he has 
afforded for carrying them out, as well as to Mr. Fltsalan 
Howard, Prot Penrig, of Genoa, and Sir Thomas Wardk 

King’s Lynn, March 31 Chailks B, Plow sight 

Illogicality concern lag O hosts. 

Ml. Herbert Spxnc eh, exposing tbe various inconsistencies 
that occur so frequently in tbe ghost stones of the savage races, 
says — 41 How illogicalities so extreme are pomible, we shall 
the more easily see on recalling certain of oar own illogicalities. 
Instance that familiar absurdity fallen into by beuevers in 



p. 104). It seems InttresUng to note that the same opinion was 
expressed about nineteen centuries ago by the Chinese philoso¬ 
pher, Wane Chung Uino, 27-97 ad), whose sceptic remarks 
on the traditions of alt manners, handed down to bis time in the 
Middle Kingdom, for# a celebrated work named 44 Lun Han ” 
or 44 Balance of DbamriOns.” In its twentieth book (foL 14-15 
in Mftmrt edition, Kyflto, 1748), be ays — 44 Since the begin¬ 
ning of the world, so Vast has been the number of the deceased, 
that if enormously 
Ther ef ore, should 
bodnd now to meet a 
be see ghoets in Ms 
or two 
the 


that of the whole present population 
06 a become a ghost after death, man Is 
rt each step on the read, and should 
_ moments, he ought to find not one 
suv eraT millions fcf them collectively filling 
a to as dies by a weapon, his blood, the es- 
tturns to what is termed tgnus-falum^ which has 
to him, but gathering itself into an amorphous 
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mass, looks like the light of fire. It is the ghost of bltod* 
and prese nts an aspect quite different from a live man's 
blood, and, as the essence of life has been separated from the 
man's body, it cannot resume his shape in life. If all ghosts be 
seen In tbe form of dead corpses, you have reason to suspect the 
dead to become the ghost . And, equally, a disordered frAtow 
might be tree in seeing a ghost of his Hve friend vWtiim Mat 
But howcould he see a dead man In his shape of ttfetimor. ' 

As warm ashes, even after the fire has gone out, can be made to 
produce it again, we may with rom* reason suggest tbe poeri&ffity 
of a dead man appearing in the same form as alive. When we 
know a ell, ho we v e r, that a fire once extinguished can never burn 
anew, it is evident that a dead man can never become a ghost. 
And now, what is the ghost ? All say it b the soul of a deceased. 
Then, mm if it cm* be seem by mow, it mtgkt to UfMusr rtmrk 
naked and filly disrobed for the clothes km me soul to comer the 
dead matte soul, white the latter has mo material body tofuton 
a material raiment Soul b an outcome of blood and breath, 
which, though dependent on body during man’s life, are tbe 
things distinct from k 1 hence It might be sdll well to suppose 
soul able to survive body as a ghost But the clothes co n s i s t of 
nothing but threads, cotton, hemp and aflk, which have all no- 
int e rc une noc of blood and breath imparted by the wearer's body \ 
not do they possess any blood and breath of their own, so that 
even when they keep their form entirely, they are as aoullem aa 
a human corpse: and how then could they resume their former 
shape after their total decomposition ? Thus, mymg that a 
ghost appears clad necessitates the admission of Its possession 
of body; which view itself militates against the definition of the 
ghost, because, according to this statement, the said ghost Is a 
composite of the ghosts of body and clotho, which is essentially 
different from the soul of a deceased individual ” 

It is curious to observe that Wang Chung himself b quite 
Illogical In esteeming It fust to suppose a ghost able to appear only- 
divested for, according to bb own proposition, the soul exists 
only in blood and breath , while the body, though very closely 
connected with them during life, is, after death, os severed from 
them as the ever lifeless and soulless clothes j so that, should It 
be necessary for a ghost to appear divested, it would be equally 
10 to appear disembodied at the ame time 

April 2. Kumaguso MihakatA. 

Fertilisation of Flo were in New Zealand. 

On p. 16 of your issue of November a, 1899, reference is 
made to an article in the London Quarterly Review, by 44 A 
Field Naturalist,” in which the writer expresses the opinion 
that 44 under natural and equal conditions, self-fertilisation of 
flowers is both the legitimate fertilisation and tbe most pro¬ 
ductive ” I have not seen the article, but would like to place 
on record the following facts, which may be of interest to 
botanists In this connection. 

I have cultivated most of the common flowers of the European 
and Nor^h Temperate region durum the last thirty yean, and 
have kept a pretty dose record oiltheir behaviour under the 
somewhat altered conditions In which they are placed In New 
Zealand. In this part of the colony the oHmetfc conditions are 
not very dissimilar to those of tbe milder and mobter parts of 
Britain, but tbe insects are, of course, totally d i fferent. 

Previous to 1885, whan bumble-bees were first introduced 
into New Zealand, c e rta i n flower s, which were freely cultivated 
here, never produced pek under natural conditions. But 
since the bees have become numerous and have spmd over the 
colony, the conditions have quite changed. Prim rosea, cqw- 
sllpa, and the various hardy hybrid primulas allseed freely 
So 00 panrim, crocuses (except the common yellow Dutch* 
which does not seem to be fertilised by the bees), Canterbury 
bells, antirrhinums, and many others which formerly never 
seeded. Now we find the plants In the spring time surrounded 
by crowds of self sown seedlings. 

The bees were introduced, as b well known, by the Canter* 
bury Acclimatisation Society, for tbe p ur pose of mtBbtnfi; the 
flowers of the common red cknat—Tn&JiuM pretense* It 
was suppose d at the time, that flu Insect which Was introduced 
was Bembut terrestrb, which, by tbe way, b Unable to fevtfiba 
the fl owers of red Mover on acco un t of the tfrortnurtof \frto 
trunk. As a matter of fact, some of the nests brought out to 
the oofony Were those of B, torr&rit, but among them were 
also two varieties of B, hort er um% and U b tub lattes Ipug- 
trunked species which b now so abundant, end fertffises.se toe^ 
of the introduced flowers. 
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la tplte of the fret that prixmoM and other flower* are now 
•nafcled topiodnee teed by the agency of the bees, attempts to 
In traduce them into the woodlands and open spaces and to get 
them to go wild there are still quite muoccenful. Certain 
frames, particularly cocksfoot, TVs arnnm* and Poa pratcntis % 
are too aggremto, and choke oat nearly all other small 
va pt stinn. Gao. M. Thomson 

iWasdie, N.Zp, Ftbmry 16, 

JUBILEE OF THE ROYAL METEOROLOGICAL 
SOCIETY ; 

THE Royal Meteorological Society attained its Jubilee 
L on Tuesday. April 3, having been founded on April 3, 
1830 ; mod this fiftieth anniversary was celebrated by the 
holding of a commemoration meeting, a conversazione, 
and* dinner 

The commemoration meeting was held at the Institu¬ 
tion of Civil Engineers, in the afternoon of the 3rd inst, 
and was numerously attended. The following delegates 
from other societies had been appointed, most of whom 
were present, viz., the Royal Society, Prof J J. Thomson, 
FRS 1 Royal Astronomical Society, Mr. E B Knobel, 
President, Royal Geographical Society, General Sir 
Henry W Norman, G CB^ GCMG^CIE., Geological 
Society, Mr J J H Teal], F.R S, President, Institution 
of Electrical Engineers, Prof Silvanu* P Thompson, 
F R.S., President; Royal Agricultural Society, Sir 
Ernest Clarice, Secretary, Royal Horticultural Society, 
Sir Trevor Lawrence, Bart, President, Royal Botanic 
Society, Major J W N. Cotton , Scottish Meteorological 
Society, Mr K C Mosaman ; Sanitary Institute, Mr, 
A. Wynter Blyth , Hertfordshire Natural History So¬ 
ciety, Mr I Hopkmson; and Oxfordshire Natural 
History Society, Mr H Balfour, President The Ger¬ 
man Meteorological Society sent, as their delegate, 
Prof. Dr. G Heflmann. 

The Secretary, having read a number of letters and 
telegrams, the President, Dt C Theodore Williams, 
ex pressed his great pleasure and satisfaction in re¬ 
ceiving good wishes and congratulations from so many 
friend*, and especially from foreign meteorologists and 
meteorological societies. He then read the address 
1 which the late Mr G J Symons, F R.S. bad prepared 
for the occasion, and added some remarks of his own in 
tlon of Mr Symons, and also on the work of the 


The earliest English meteorological observer and re- 
corctaVof wbom the work has come down to the present 
dsy, teas’the Rev William Merle, whose record of ob- 
mmkm tor the seven years 1337-1344 « still preserved 
In fete Bodleian Library at Oxford. The earliest English 
1*«oQQ the weather was issued about 1530, the title 
'Godfridu*: Hera fegynneth The Boke of Know¬ 
ledge of Thynges Vnknowen apperteynynge to Astrono- 
mye, with certayne necessary Rules,” &c Among the 
early meteorological authors and observers, Mr Symons 
mentioned the Rev Dr. John Goad, 1686, the Hon. 
Robert Boyle. 1659, Dr Robert Plot, 1683, and Sir 
Christopher Wren, 1697 

The first English Meteorological Society was founded 
id I8a$ on the suggestion df Mr, J G Tatem, but it 
ealy survived for a few years, A second Society was 
sta rt ed in 1836 by Mr W H. White, which continued 
m existence for some years* and included among its 
mem b ers the late John Russia. The present Society 
" traded On April 3, i8$*b* Mr James Glaisher. 

, with the co-operation of DnJ Lee, F R.S., and 
i others. This was called M The British Meteorb- 
, T S*wtf" until 1866, wb«n * Royml Charter of 
i obtained, *nd tbe Dame waa changed 
ctsl Sodetjf.” In 1882 Her Majeitj 
the Society peribtvioo to adopt 
tb, prefix M Rfoy*L" fat many yean the Society had 
*9 aWntwnbut in 187a a roots wu engaged at 
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30 Great George Street, Westminster, and an assistant 
secretary appointed Since that time great progress had 1 
been made, the work of tbe Society hod greatly increased? 
and a large and valuable library had been got together.. 
The offices now comprise a suite of rooms at 70 Victoria 
Street Both Mr, Symons and Dr. Williams r ef erred? 
in some detail, to the work which had been done by the 
Society, and to the investigations which were still if* 
progress. 

Congratulatory addresses were delivered by ProfJ. J 
Thomson. F.R.S., Mr. E B Knobel, Mr J J H Teall, 
F R.S, Mr R. C Mosaman and Mr A. Wynter Blytb. 
Dr G Hellmann handed to the President an address 
from the German Meteorological Society, and also spoke 
of the valuable work accomplished by tne Royal Meteor¬ 
ological Society The President then presented to the 
delegates a commemoration medal which had been 
struck for the occasion 

A conversazione was held in the evening at the Royal 
Institute of Painters in Water-Colours, Piccadilly In 
addition to the music provided by the Royal Artillery 
String Band and by the 11 Schartau ” Part-Singers, an 
exhibition of meteorological instruments, &c., was ar¬ 
ranged in an adjoining room. Thu included many 
interesting and histone instruments, among which were 
some used by Dr Livingstone in his travels through 
Africa, and the aneroid barometer used by Mr Glauber 
and Mr Coxwell in their famous balloon ascent from 
Wolverhampton on September c, 1863, when they 
attained an altitude of seven miles from the earth 
During the evening lantern demonstrations were given 
(1) by Mr T C Porter (of Eton), showing the growth 
of eclipse of the shadow or the Peak of Tenenfle by the 
shadow of the earth, (3) by Colonel H M Sounder* 
on clouds 1 and (3) by Mr W Mamott, cm meteorological 
phenomena and portraits of presidents of the Royal 
Meteorological Society 

On Wednesday morning, the 4th mat, a large number 
of the Fellows went down to Greenwich, and were, by 
permission of the Astronomer Royal, shown over the* 
Royal Observatory In the afternoon a vuit was paid 
to tbe Painted Hall and the Naval Museum 

In the evening a dinner was held, at the Westminster 
Palace HoteL under the presidency of Dr C Theodore 
William* General Sir Henry W Norman, in respond¬ 
ing for the Army, stated that as senior officer he had 
taken Lord Roberts under fire for the first tune. He 
also brought a message from the Royal Geographical? 
Society congratulating the sister society on the attaiit* 
ment of its jubilee. Mr. W N Shaw, F.RS., in pro¬ 
posing the toast of the evening, said that tbe hutory of 
tbe Royal Meteorological Society was fifty years of 
development and co-operation in meteorological research 
—a development which had taken place chiefly in the 
direction 01 combining the observations of many persons 
in different parts of the country for the single purpose of 
advancing our knowledge of atmospheric phenomena. 
Dr Williams, the President, replied In replying for 
44 The Delegates from other Societies," Prof Silvanu* 
Thompson, F R.S, spoke of the contact of electricity 
with meteorology, and pointed out bow that science had 
keenly interested many of the inquirers into magnetic 
and electrical matters, from Boyle to Lord Kelvin, for it 
was impossible for a man to work at physics generally 
without coming across the physics of the earth, the atmo¬ 
sphere and the sea. Speaking of tbe interference caused 
to magnetic and meteorological observations by leakage 
from electric-light and traction systems, he said such 
leakage was quite unnecessary It arose from tbe 
adoption of methods that had, perhaps, been adopted 
without due consideration, and it was possible to propel 
electrical tram-cars without corrosion of gas and water* 
pipes, and without disastrous consequences to meteor¬ 
ological and magnetic observations. 
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PROGRESS IN NORTH-WESTERN AMERICA 1 

T HIS book, excellent of its kind, is primarily intended 
for the sportsman, though possessing also a wider 
interest Two-thirds of its contents and the majority of 
its illustrations are devoted to the description of those 
forms of the animal life of Western America which men 
most eagerly kill for pleasure or profit The wapiti, the 
“antelope goat,” the moose,caribou and deer, the bighorn, 
the prong-bucklthe bears and the bison, are all in turn dis 
cussed, generally with vivid personal reminiscences of 
their pursuit and slaughter amid their natural surround¬ 
ings Interesting chapters are also written on the seal 
and other fur-beanng animals of the Pacific Coast, and 
on the salmon of the Bntish Columbian nvers, and four 
of the later chapters of the book (pp 325-315) contain 
an account of tbe author’s expenences as a pioneer in 
the Kootenay district of British Columbia. In the open¬ 
ing up of tins district Mr Baillle-Grohman played a 


indigenous animals that the destructive propensities of 
these modern times have fallen with direst ef fect, driving 
harmful and harmless species alike towards tbe irre¬ 
vocable doom of extinction. 

Even while we may acknowledge that tbe put history 
of life on tbe earth is one long record of extinction of 
life forms, and that the spread of mankind must almost 
inevitably bring about the destruction of all the larger 
animals not directly serviceable to him, tbe process is 
none the less grievous to contemplate, especially when, 
as in this case, it is earned on wantonly and inexcusably 
in advance of the needs of the community 
Like many another sportsman, Mr BaiHie-Grohman 
laments the havoc wrought by others, while indirectly 
taking credit to himself for nis own moderation ana 
“scientific 0 methods But in reading his book we fail 
to find cause for exonerating him from the stigma of 
having aided in the unnecessary slaughter of some of the 
most characteristic, most beautiful and most harmless 
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conspicuous part, and in view of the rapid development 
which it has undergone during the last ten years, some 
permanent historic interest wilf no doubt attach to this 
account 

Tbe reckless waste which has accompanied the inrush 
of civilised man upon the wild lands of Western America 
must have struck every observant traveller. The prames 
robbed in a few years of their slowly accumulated fer 
tilfity; the grazing'laiids of the dry region overstocked 
and ruined , tbe ^Mknent forests among’ the mountains 
destroyed wholesale by fire , the mineral depdtits hastily 
and carelessly raniaeued—in every quarter is shown (he 
same hurry to grito an immediate advantage withoot 
the slightest regard for the future But it is upon the 
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animals of the continent It is true that to some extent 
he selected his game, and did not loll indiscriminately, 
but m reading his pages we are impressed again and 
again with the lack of any adequate reason for the grant 
aggregate destruction he chronicles. He remarks 
s Trophies of tbe chase can be regarded from two eff¬ 
erent points of view—1 / from that of the naturalist* as 
more or less valuable contribution! to our knowledge of 
natural history, and, secondly, from a purely sporting 
point of view To tbe sdientroc investigator desirous a 
establishing the length, the widest spread or the ] 
ci rcumfere nce of the 'largest oh record 1 of soft , 
cutar species, it is naturally a matter of in dif fe renc e 1 
killed the bearer of tbe trophy deserving that tHsdnci 
To the sportsman, on the other head, who didWsi to 
adorn ins walk whh sp e Ws that he Us not 1 

1 have shot, sftk the feet than 
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Of Wyoming or Montana has bagged a wapiti with 
antlers, or a bighorn with horns an inch or two larger 
than the best of his own killing remains a matter of 
indifference ”(p 43) 

Bat the 14 scientific investigator 1 ’need not have been 
dragged into the argument, it is 41 a matter of indiflfer 
race** to him also that an individual of a species already 
thoroughly studied should m some minor characteristic 
exceed its fellows by an inch or two, and it is not in hts 
interests that the indiscriminate collecting of trophies 1 
can be justified 

In commenting on the abortive attempts which have been 
made, both m Bntish Columbia and the United States, to 
arrest the destruction by the enactment of game laws, Mr 
B&iUie Grohman has some pertinent remarks He say* — 



truth for the 4 Makers of the West Until the completion 
of the first trans continental railway thirty years afco, 
the munle loaders of white men had made no 
serious impression upon bison and wapiti, upon 
bighorn and deer Unjustifiable as the 

rapid extinction of the red man will appear to 
our grandchildren, the extermination of the 
animals that dwelt on his plains, that roamed 
his forests, or that filled his rivers must seem 
even less excusable, for, in their case protection 
should have been as possible as is in civilised 
communities the enforcement of laws protect 
mg human life But the frontiersman, in 
his fierce and utterly selfish attack upon nature, 
waged a merciless war, the like 01 which no 
country has ever seen, for in days of older con 
quests the scientific means of wreaking destruc 
two in such a wholesale manner were lacking 
The finely sighted Sharp breech loader, with 
which he rolled over in one 4 stand * as many as 
forty or fifty bison in as many minutes, is 
as much an invention of our time as is the 
giant powder (dynamite) cartridge, with which 
he kills by one explosion literally hundreds of 
salmon and trout in a single deep pool A 
vastly increased network of railways assists 
him in reaching hunting grounds Even 
the telegraph wire was pressed into 

service The SUrne merciless war against 
nature wm waged by the miner and prospector , 
the one^ by depositing vast masses of worthless 
4 tellings ' gnd rock dlbrts into fertile valleys 
» or by setting fire to the forests m spots 
likely to cobtarajmnead wealth Thus were 
denu d ed by ccmUgrations. which the wptcr 
has known to mk m the Kootenay country and along 
Punt Sound fttrttt May to October, thousands and tens 
of thousands of square miles of country covered with the 
most superb woods to be seen in any part of the world ’ 

the game laws* The laws, and 
sufficiently good laws, were there all right enough on 
paper, tod, what is more, they had been framed at a 
sufficiently "fin? date to have saved the bulk of the game, 
only thefe wis nobody to enforce them That was the 
crux of the Wnble question * (p 33) 

But id rigging Mr Grohman’s eloquent denuncia 
tarns, onb itonot help feeling that it is his sense of 
die slaughter having been denfi by the wrong persons 
and m thfyWfqpg manner that has aroused his anger 


The incongruity of the author 1 * attitude Is curiously 
exemplified in the latter part of the chapter (11) above 
quoted, where he mentions the 44 pettifogging meanness " 
of the British Columbian game laws and the €i absurd 
jealousy of English sportsmen, and especially where he 
undertakes to give 4 a few practical hints concerning the 
working of the game laws of the Western States ** After 
a bnef reference to the wide privileges of a settler, who 
can kill game for his own use practically at any season 
of the year, we read — 

44 What is the use, one may well ask of the Montana 
law limiting a stranger to two wapiti so long as there are 
no officials to see that this number 19 not exceeded ? In 
a country where in the wilder parts you can still travel 
and hunt for weeks without seeing a human bem K> it 
would require an army far larger than that of the whole 
United States to enforce such regulations And even 
were such an army available, the investment of 50/ in a 
4 ranch 1 makes the stranger a 1 settler ’ in the eyes of the 
law 



and not 


It 

1M 

*•-. . 

isfhti* 


If. 


fact that the animals have perished 


implied that such game should have 
for “sportsmen/’ and not have fellen to 
hide hunters ” and 44 meat hunters ’ Yet it 
after all, who umjd give the better practical 
mischief they have done 
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Fio ■ —Sftlaoo feftpaos in 18 ft hifb fell on Whrt* B*r Rirar Labrador 


44 In one respect care has to be exercised it is concerning 
the trophies These should not be brought to the rat/war 
stations in numbers exceeding the lews limit ; for black 
mailers, prompted by the reward in the shape ofhilftke 
fine have of life years more than once caused English as 
well as American shooting parties considerable trouble and 
expense The task of transporting the trophies out to the 
railway should be left to your hunter or pnde to accom 
phsh after you hat e left If he tr worth hts salt hi will 
manage to get eight or ten picked heads to the railway 
and dispatch them , packed tn cases , without any trouble 9 
(p 42, original not in italics) 

Now how can the author—no doubt a staunch up 
holder of our own game laws—defend this incitement 
to lawlessness P All game laws must be essentially 
arbitrary conventions, and can only be supported on 
a conventional basis, and if it be a crime to break 
such laws in our own country, it is equally a crime to 
break them across the Atlantic Is, then, the risk of 
detection to be the only deterrent in then matters, 
and is the man to be called a blackmailer on the other 
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mde of the water who would be called a gamekeeper at 
borne? 

While we may regret the manner in which the author 
has gained his information, we may concede that he hat 
written an interesting account or the animals he has 
hunted, though always from the standpoint of a sports¬ 
man Of these the wapiti (Ctrims canadenst\ the ante- 
lope-goat {Haploclrus monianus) and the bighorn (Ovts 
montana) appear to have constituted his favourite prey, 
and are consequently most fully described and illus¬ 
trated 

In the chapter on seals, Mr Grohman condemns 
pelagic hunting in unmeasured terms — 

“Pelagic scaling is a cruel and most wasteful method 
of obtaining peltry which can be secured by 'land killing 1 
at the rookeries without inflicting suffering and without 
any appreciable waste Those who dispute this do so 
either from ignorance of the true facts or from interested 
motives ” (p. 19a). 

Regarding the salmon of the Paciflc Slope, he has the 
same black record to make of reckless waste and rapidly 
diminishing resources, stating, on the authority of a 
Canadian Blue Book, that at one of the Alaskan canneries 
one day 30,000 fish, of an avenge weight of 10 lbs. 
each, were thrown away because of the inadequate appur¬ 
tenances of the establishment and the suddenness or the 
«nn H ( d . 333) 

In the later chapters of his book Mr Boilhe-Grohm&n 
gives an entertaining account of his rough and varied 
experiences as a pioneer in Kootenay, where, among 
other matters, he was himself hunted and nearly shot by 
a lawless prospector who had a grievance against him. 
Mr Bailhe-Grohman took up from the Provincial Govern 
ment an extensive concession of lands subject to summer 
floods in the Lower Kootenay valley, and bis scheme for 
the reclamation of these lands affords a striking commen¬ 
tary on the abnormal relations which exist between the 
mala valley system and the present drainage of this 
region. The physiography of the mountainous country 
Westward from the Rockies to the ocean abounds in 
anomalous characters which are as yet for the most part 
unexplained, offering many magnificent problems for the 
etudent of the evolution of Und-formi , and of these 
none is more remarkable than the case in question. 

The Columbia nver, rising in Columbia Lake, flows 
-at first north-westward and afterwards southward, 
throwing a loop of magnificent proportions northwird 
around the Selkirk Range , while its great tributary, the 
Kootenay, makes a similar but diametrically opposite loop 
southward, crossing the United States boundary line into 
Montana 4 nd Idaho, and then recrossing to reach its 
confluence with the Columbia, and the two nvers thus 
encircle a huge oval tract of mountains over 400 miles 
m length. Now, the Kootenay some 80 miles below its 
source swings into the depression which contains the 
Columbia Lake, only one mile distant from it, but flow* 
thence south wan! away from the lake. Mr Baillie- 
Grdhm&n's plan was simply to make the circlet of waters 
complete by turning the Kootenay into the lake. 

“ The piece of land lying between the two watert was a 
level stretch of gravel shelving from the nver to the lake, 
the latter being about 11 feet lower than the Kootenay 
With such a fall in less than a mile it practically needed 
very little work, for, once a mg ditch was cut, the rushing 
Kootenay, At that point a rapid stream some 300 fret 
-widp, would do the rest By turning off such a Urge 
quantity of water it was expected that the overflow of the 
botfbm land 300 miles further down would be prevented. 
It was really restoring things to their original condition, 
fat there is no doubt that a comparatively short time 
back the Kootenay river forked at the Canal Flat, the 
northern branch flowing over the flat where I proposed 
to make rite canaL while the southern occupied its 
presented* (p. 361) 
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But rival interests were involved. The Canadian 
Pacific Railway had been pla n ned to run along part 
of the Columbia valley just above 
and its authorities took alarm at the possraiifcjr of 
a vast increase in volume of the nver, and prevailed upon 
the Federal Government to stop thq schema. ‘ The 
upshot, as told by Mr. Bailhe-Grohman, is by no mtaiU 
to the credit of the Dominion and Provincial GoVerb- 
meats. And thus the waters of the Columbia mid 
Kootenay, after so nearly embracing in their youth, have 
still to make their separated journey o£ together, nearly 
800 miles before they unite in full maturity. 

In his rendering of the colloquial slang of the West, 
Mr Bailhe-Grohman 11 not particularly happy The 
examples he gives are generally overdone, trie really 
vigorous expressions being weakened by being crowded 
in unwarranted sequence. When he defines a “rustler 0 
as being synonymous with a pilferer, he is decidedly 
mistaken (pp. 376-8) The “rustler ** is a man of energy 
and resource, one fit for any emergency—a man who, m 
Western parlance, “ could hang himself up on a nail to 
sleep, 0 and there is nq t opprobrium implied in the term. 
The point is of sbme importance, as a stranger to the 
country, following Mr. BaiUie-Grohman’s usage of the 
word, might unwittingly give serious offence. 

The illustrations of the book, reproduced from excellent 
photographs, deserve praise. They have been selected 
to show the character and conditions of the country as 
well as its animal life, and serve this purpose wbll, though 
they are not always strictly applicable to the text 

G. W. L. 


EUGENIO BELTRAMI 

BY the death, on February 18, of PrOf Eugenio 
U Beltrami, after a long illness followed by an un¬ 
successful surgical operation, Italy has lost a mathe¬ 
matician who did much to bnng his country to the fore¬ 
front in the mathematical world almost sifnifnhneously 
with the ascendancy of Italy in the world of politics. 

Eugenio Beltrami was bom at Cremona on November 
16, 1835, of a well-known and highly-cultured Italian 
family. After completing his school curriculum in his 
native town, he Went to Pavia, and then studied mathe¬ 
matics for three years under Bnoschu For Some years 
Beltrami had to earn his own living, and an appointment 
in the Administration of the Italian Railways, which ho 
held first at Verona, and then at Milan, if ft afforded him 
no scope for his mathematical abilities, at any rfcte 
furnished him with the means qf subsistence. At MBfe* 
in i860, Beltrami became acquainted with Cremooi. 
whose influence, combined with a study of the works of 
Gauss, Lagrange and Riemann, opened the way for hU 
development of higher geometry, in which branch of 
mathematics Beltrami published tits first papers, in i86j, 
in die Atmali di M att ma hca . 

In the same year be was appointed prdfessor ektra*- 
ordinanus in algebra and analytical geometry at 
Bologna, and 10 the following year hq became professor 
ordinanus of geodesy at Pisa, where he Enjoyed the 
friendship of Ktanann and Betti. In 1866, Beltrami 
returned to Bologna, where he occupied the chair fas 
rational mechanics. Two yea* Igter appeared what has 
been aptly regarded as Bettram’s masterpiece, the 
"Saggio dUnterpratasune della geometria^noiXTeuclMed 0 
pubtisned in the Giomait mat tmati co 4 i Afafctt W# 
learn that BeltramPs attention was first attracted to refs 
subject by an observation of Lagrange oh mips, m which 
geodesics are represented on a plane by might BeqS, 
and was tfatai lea to consider the properties of Jai&ce* » 
which the geodesics are repres e nte d by lipeay on mrt fa gt 
in curvilinear co-ordinates. BdMmi found that 40 $ 
surfaces were the nine as surfaces of coostant eufvattifc 
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Ho *1* thin led to examine the properties of the surface 
Of constant negative curvature, to which he gave the 
tuune atfmutMpkre, and the geometry of such a surface 
found to be identical with the geometry of Gauss 
apdJLqbatsqbewsky As his old pupil and successor at 
Pavia. Prof Carlo SomigiiAna, remarks, u It can thus be 
sakl that although the germs of his results can be traced 
hack to some of hit predecessors, and, in particular, can 
t m found in the profound considerations of Riemonn, and 
Other advances have come subsequently, yet his work 
represents and synthesises the most decisive step that has 
been made in modem times by the geometric conception 
of real space ” 

Nor was the 14 Saggio cFInterpretaxione ” by any means 
BekramPs only contribution to mathematical literature 
at the period under consideration. We find him extend¬ 
ing the properties of surfaces of constant curvature to 
« dimensional space , and his papers on differential 
parameters, on the flexure of ruled surfaces, and on the 
general theory of surfaces, published a few years pre¬ 
viously to the M Saggio, 1 * are well known to mathe¬ 
maticians. 

In 1873, Beltrami migrated to Rome as professor of 
rational dynamics and higher analysis, and was elected 
a Fellow of the Italian equivalent of our Royal Society, 
the Reale Accademia dei Linceu His sojourn in Rome 
wai of brief duration , for, much to the regret of his 
faends there, he went to Pavia in 1876, where ne lectured 
oh mathematical physici and higher mechanics, and it 
eras not until 1691 that an opportunity offered itself for 
him to return to Rome. It was only two years ago that 
‘Beltrami was prevailed on to accept the office of Presi¬ 
dent of the w Lined,** and last year he was unanimously 
elected to the senatorial rank. As a general rule, how¬ 
ever, he avoided all public appointments, and the only 
other post he held was on the Italian Council of Educa¬ 
tion. He preferred to devote his entire energies to the 
studies in which he was interested, and sought no 
scientific distinctions, still, the laurels which he had 
well earned were freely showered on him by the acade¬ 
mics of Bologna, Lombardy, Turin, Naples, Pans, 
Gottingen, Brussels, Munich and Berlin , and the London 
Mathematical Society was also proud to place his name 
on its list of foreign mathematicians 

We have hitherto spoken chiefly of Beltrami's work as 
a pure mathematician, but his later investigations tended 
more especially in the direction of applied mathematics 
Hydrodynamics, theory of potential, elasticity, physical 
optics, electricity and magnetism, conduction or Heat and 
thermodynamics were all made the subject of papers, 
each of which M shed a bright light on some difficult or 
controversial point,” In the theory of the potential con¬ 
siderable simplifications of method were mqdt, &nd the 
papers on potentials of symmetric distributions and on 
the attractions of ellipsoids are described by Soxmgliana 
"as "true models of classical elegance. 1 * Kn the theory of 
elasticity, Lamp’s equations were shown to be mtnnateiy 
related to the euclidetty of apace, and the generalisations 
for spaces of constant curvature opened up a new field 
for research, of which Beltrami endeavoured to make use 
in accounting for the uncertainties in Maxwell’s theory, 
which substitutes action in a continuous medium for 
action at a distance 

The last period of his researches was devoted to 
dentopfog Maxwell's theories of electro-magnetic 
phenomena, a difficult task for which Beltrami’s mothe- 
knowledge well fitted him. All who have read Max- 
WsB*t treatise realist that it contains many obscure points 
and demonstrations of hardly a rigorous nature, and most 
df thosei htho have foiled to follow his arguments have 
forsgfcrd the rewlfoas statements of MaxwelFs 
hfcr pan Inquire Into the validity of the reason- 
>90 which they were based. Beltrami, on the other 
bring* well versed in thA art of exact expression 


and the elegances of neatness of analytical form, wai not 
contented with Maxwell’s rough-and-ready methods, btft 
devoted ions hours of deep thought to co-ordinating and 
perfecting the ideas which he regarded as incomplete. 
Among his latest contributions to the AtU dri Lined we 
notice a paper on thermodynamic potentials published in 
i»9S 

As a pro fe ssor, Beltrami’s lectures are said to have 
been characterised by the same perfection of style and 
exactness of form which are so conspicuous in his 
writings. His genial manner and high culture made him 
a centre no less in general society than in the scientific 
world. Shakespeare? epithet, "Cunning in music and m 
mathematics ” well applies to Beltrami, and we learn from 
Signor Pietro Caaaanrs obituary address to the Venetian 
Academy, that having been taught music in his early 
days by his mother, axid afterwards under Ponchielli, he 
would often delight his friends by his renderings on the 
piano of the masterpieces of Bach, Mendelssohn and 
Schumann. 

The life that has been brought to such a sad dose 
must have been in many respects an ideal life. Beltrami 
had every opportunity for devoting himself to the studies 
which he chose as his life’s work j be knew nothing of 
rivalries and petty jealousies, as he made no enemies, 
but, on the other band, we cannot but suppose that his 
experience of the necessities of making the best of some¬ 
what uncongenial surroundings during his years of rail¬ 
way work had a 1 beneficial influence on his afterlife, in 
preventing Beltrami from attempting to live up to a false 
ideaL His losr adds another to the many gaps rathe 
mathematical world, but his published works form a 
fitting memorial of their author, and several of them bid 
foir to be handed down to posterity among the mathe¬ 
matical Classics. 

W t are indebted to Prof Blaserna, of Rome, for much 
valuable information on whtch this account is based. 

G H Bryan 


PROF ST GEORGE MIVART 

B Y the sudden death, at the age of seventy^wo, of 
Prof St George Mivart, the world m general 
and science in particular are distinctly the poorer. For 
he was essentially a many sided man ; and although an 
energetic mid accurate investigator in several branches 
of biology, was in no sense a specialist whose efforts 
were restricted to the elucidation of abstruse facts or the 
elaboration of theories in which the general public could 
take httle or no interest On the contrary, ever since 
1870, when he first began to contribute to the higher 
grade of popular reviews, he has kept himself constantly 
in evidence, and has thus become known to a very wide 
circle of readers, especially as the apostle of the evolu¬ 
tion of organic nature under dmne guidance. 

St George Mivart was bom at his father 1 * bouse in 
Brook Street, Grosvenor Square, on November so, 1837 
He was educated successively at Clapham Grammar 
SchifolTHarrow, King’s College, London, and St Maly’s 
College, Oscott, his adoption, in 1844, of the principles 
of the Romish faith being at that time a bar to nis matri¬ 
culating at Oxford, where it was bis father's intention 
that hit education should have been completed In 1851 
he wa* called to the Bar at Lincoln’s Inn, but bis legal 
career, if he ever practised at all, was a brief one, and 
in a short time bis attention was concentrated first 
on medical and later on biological studies. By 186a 
Mivart had made such a reputation in medico-biological 
studies that he was appointed a lecturer at the Medical 
School of St* Mary’s Hospital Previously to this, In 
1885, he became a Fellow of the Zoological Society, of 
which body he was elected a Vice-President in 186$ and 
agam in 1096 ; indeed, he continued in the latter office 
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till 1899, when he was compelled by ill-health to resign 
In 1869 his merits were recognised by admission to the 
Fellowship of the Royal Society He was likewise a 
Fellow of the Linnean Society or London, of which body 
he was Secretary from 1874 to 1880, while he subse¬ 
quently served for many years on its Council, and at one 
time as a Vice-President In 1874 he was appointed Pro¬ 
fessor of Biology at University College, London. In 1876 
he was created a Ph D of Rome by the Pope, while in 
1884 the degree of M D was conferred upon him by the 
University of Louvain Subsequently he was nominated 
Professor of the Philosophy of Biology in the last named 
University 

Although various scientific memoirs had previously 
appeared from his pen, it was in 1870 that Dr Mi van 
made his first appearance as an essay writer in popular 
reviews , and from that date onwards communications 
of this nature in the Quarterly , Fortmektly, and Con¬ 
temporary Reviews , and the Nineteenth Century , have 
made his name a household word All these were 
marked not only by conspicuous originality of view, but 
likewise by a high degree of literary and controversial 
merit It is not, however, these communications that 
it is our present intention to describe. With the appear¬ 
ance, in 1871, of 44 The Genesis of Species” (two eaitions 
of which were issued during the first year of its existence), 
Dr Mivart may be said to have first come into prominent 
public notice , and the attention it attracted may be 
gathered from the criticisms which it drew from Prof 
Huxley and other distinguished evolutionists As is well 
known, the author in this volume seeks to put natural 
selection somewhat in the background as a factor in the 
evolution of animal life, and to bring into prominence 
the guiding action of Divine power An advocate for 
41 creation," the author was careful to distinguish between 
absolute and derivative creation , stating that it was 
with the latter alone that the evolutionist had to deal 
At the same time he laid stress on the opinion that while 
man’s body was the result of evolution, the origin of his 
intellect must be sought elsewhere 
The elaboration of his views as to the relationship 
existing between human intellect and animal nature in 

f eneraT was given first in “ Nature and Thought, an 
ntroduction to Natural Philosophy" (1882), and finally 
in 41 The Origin of Human Reason" (1889), as well as in 
various serial articles 

But on these and kindred subjects Dr Mivart could 
not have spoken with authonty unless he possessed an 
accurate knowledge of the physical relationships between 
roan and the other Primates, as well as those between 
the latter and the lower Vertebrates. And, in 1873. the 
appearance (in Macmillan's u School Class Booksof 
41 Lessons in Elementary Anatomy," and also of a 
separate essay on 11 Man and Apes,” showed how wide a 
grasp the author had obtained of Vertebrate anatomy 
generally, and of that of the Primates in particular 
within such a small compass as the 41 Lessons," there 
are few, if any, works where the student can gather such 
an amount or information 

Dr Mivaifs great interest in the Primates led to his 
being asked to contribute the article 14 Apes " to the ninth 
edition of the 41 Encyclopedia Bntannica” , and the 
excellence of that essay led, with the author's permission, 
to the incorporation of its substance in 44 The Study of 
Mammals," by Flower and Lydekker To the same 
great undertaking Dr Mivart also attributed the articles 
r ' Skeleton " and 11 Reptiles." The latter article shewed 
that, although the author devoted much of bis attention 
to tne anatomy df Mammals, yet that other groups of 
Vertebrates engaged a considerable portion of bis ener¬ 
gies. During the seventies, for instance, be published 
in the 1 rates loot Soc a 44 Memoir on the Axial Skeleton 
of the Strutksonidae? a second on that of the Pelecamdae, 
and a third dealing with the structure of the fins of the 
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Elasmobrancb fishes, and the nature and homologies Of 
Vertebrate limbs generally The first of these three is 
an important contribution to our knowledge of the oste¬ 
ology of the Ratite Birds, being even at the present 
day an epitome of the greater portion of our information 
on this subject And his devotion to Avian anatomy 
continued to occupy much of his attention even m .hi® 
later years, as is attested by his papers on the bony 
structure of certain Lories and Parrots which appeared 
in the Proc Zocl Soc for 1895 and 1896. In 1893 ap¬ 
peared a small volume on 11 The Elements of Ornith¬ 
ology," in which Dr Mivart gives his views on the vexed 
question of Avian classification In this he follows, to a 
great extent, the system proposed by the late Mr Seebohm 
To revert to ms favourite study of Mammals, in the 
sixties Dr Mivart was much occupied with the anatomy 
of the Insectivora, the results of his work being published 
in the Journ of Anatomy and Physiology for 1867 and 
1868, and in the Proc Zoo! Soc for 1871 Subsequently 
his attention was turned to the Carnivora, and the year 
1881 was signalised by the appearance of his work, en¬ 
titled 44 The Cat , an Introduction to the Study of Back¬ 
boned Animals, especially Mammals " To a great ex¬ 
tent this volume was modelled on the lines of Huxley's 
44 Crayfish,” published a year earlier And it affords an 
admirable example of now the detailed study of one 
particular animal may be made the starting-point of a 
general survey of its near and remote kindred 
The study of the anatomy of the Cat naturally led Dr 
V lvart to devote his attention to that of the other Carni- 
\ora , and in 1882 two papers dealing with the classifica¬ 
tion, distribution, and anatomy of the jEluroid Carnivora 
were published by him in the Proc Zool Soc Three 
years later (1885) these were followed by a memoir in the 
same serial, m which the Arctoid Carnivora were dealt 
with in a similar manner The amount of detailed work 


m these three papers, and the elaborate manner in which 
it is classified ana arranged, is worthy of all admiration, 
and renders them a mine of information for the 
anatomist Unfortunately the author paid no attention 
to the paleontological aspect of the subject, and was 
accordingly unaware how essentially false and misleading 
is the division of the Carnivora into the jttluroid, Cynoid, 
and Arctoid groups. 

After devoting so much time to the study of the first 
and third of these groups, Dr Mivart turned his attention 
to the third , and in 1890 three papers on the Cantdae made 
their appearance in the Proc tool Soc In the same year 
the quarto 44 Monograph of the Camdae v saw the light 

To this long list of literature, which only embraces a 
portion of Dr Mivart’s work, it must suffice to add that 
a small but useful little volume from his pen, entitled 
"Types of Animal Life," made its appearance in 1893. 

The result of all the work bestowed on the Carnivora 
and Insectivora was largely to increase our knowledge 
of the anatomy of these groups , the roost remarkable 
feature connected with these investigations being the 
care bestowed on the arrangement and tab ulation of the 
data acquired In this respect Dr. Mivait's work is a 
model for future investigators 

As a lecturer. Dr Mivart was frequently before the 
public, both at toe Zoological Gardens and at the London 
Institution, and he had that charm of manner and inton¬ 
ation which could surround with a halo of interest even 
the driest and apparently most unpromisrog subjects of 
zoological research This charm or manner—largely due 
to a suave and old fashioned courtliness which survives 
only m a few Instances at the present day—-was equally 
conspi cu ous in the ordinary Intercourse of life. And to 
all who enjoyed the privilege of bis a cq ua i nta n ce aad 
friendship his cordial greeting—whether when acting » 
the HUe of host, or at a cnptf Jrtseting—aitt long survjye 
as a pleasant memory of a remarirshil an# drtrimrttfslfed 
personality. » L» 
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NOTES. 

Till Huxley Memorial Statue will be unveiled at the Natural 
History Mm— on April 38, at i 15 p.ra Sir J D Hooker, 
G CS I, F R.S , who wu Huxley's hie long and most intimate 
friend, will present the statue on behalf of the subscribers, and 
H R.H. the Prince of Wales wlU receive It on behalf of the 
Trustees of the British Museum, Invitations are being sent out 
to the subscribers, and seating accommodation is being prepared 
for about three hundred persons expected to attend , there will be 
additional accommodation for those who are content to stand In 
the galleries overlooking the ceremony The statue, which is 
in white marble, is the work of Mr O Ford, R. A., and will be 
mounted on a marble pedestal, and placed under the arch of the 
first right hand rec e ss on entering the Hall of the Museum. 
This position has been decided upon after careful consideration, 
and trial with others, as fuftlllng the conditions of lighting, &c , 
which will enable the statue to be seen to the best advantage. 

Invitations have been sent out for the first (or gentlemen’s) 
smrde of the Royal Society, to be held on Wednesday, May 9. 

The eighth "James Fewest" lecture of the Institution of 
Civil Engineers will be by Sir William Preece, K.C B , F R,S , 
on Monday, April 35, the subject being "The Relations 
between Electricity And Engineering t} The lecture will be 
repeated on the afternoon of the following day 

Prop W Hittorf, professor of physics at MUnster, has 
been elected a correspond am of the Pans Academy of Sciences, 
in succe—loo to the late Prof Wiedemann The election of Sir 
George Stokes as Foreign Associate of the Academy left a 
vacancy for another correspondent m the section of physics, and 
Prof Van der Weals has been elected to fill it 

The next meeting of the Physical Society will be held on 
Apnl 37, at 8 p m , at the Solar Physics Obaerratory, South 
Kensington, when Sir Norman Lockycr, K C.E, will give a 
short account of the physical problems now being investigated 
at the Observatory, and their astronomical applications. If the 
night Is fine, the 56-inch reflector, and 10-Inch and 9-lnch 
refractors, will be used for the observation or photography of 
celestial objects and their spectra. The large Apps-Spottis 
woode coil and Rowland grating will also be shown in 
operation 

The following are among the lecture arrangements at the 
Royal Institution, after Easter —Dr Hugh Robert Mill, three 
lectures on studies In British geography, Dr Alexander Hill, 
two lectures on brain tissue considered as the apparatus of 
thought j Prof Dewar, four lectures on a century of chemistry 
in the Royal Institution, Prof Stanley Lane Poole, two lectures 
on Egypt la the Middle Ages 1 Dr Alfred HllUer, two lectures 
on South Africa,, past and future. The Fnday evening meetings 
will be resumed on April 37, when a discourse will be given by 
the Right Hon. Lord Kelvin on nineteenth century clouds over 
the dynamical theory of heat and light j succeeding discourses 
wW probably be given by Prof T. E Thorpe, Prof J A. 
Eshgt Mr Francis Fox, Sir Henry Roecoe, and others. 

.On the 1 1 —n—wbri m of She Fire Brigade Committee, 
ftp LQbrioo Com—T Co-Mil have agreed to accept the offer 
of the WMfst TPhgvaph end Signal Company (Marconi 
system) to th*e) and j—riatefe for a period of two years, in 
otraride—tfon qf 4* annual payment of jo/, the necessary 
ifsptilcial h—rahraraf ta ramble communication to be main¬ 
tained brawpra^ 4 ra ft* sratfon at Gkraaiham Green and a 
temporary wbrantioo to Mitch a m Lane, Streatbam. 

iPiof A* R- VbUVTH* F R.S., has been elected a member 
bribe Ad—mp Club under the provisions of the rale which 
sfripftwrai tbs eeansl election of nine persona* 11 of distinguished 
.eWamriawileaoSr Santa—, tha—u, or for public services. ” 
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The first of a series of four soological lectures will be de¬ 
livered in the Zoological Society’s meeting room on Thursday 
next, April 19, at 4.50 p.m. Mr. A. Smith Woodward will 
speak on the subject of the animals of Australia, and will 
discuss the difficult question of the origin of Australian fauna. 

Dr W S. Church has been re-elected president of the Royal 
College of Physicians of London, by a practically unanimous vote. 

The British Modtcat Journal states that, by a recent order 
of the French Army Medical Service, medical officers are 
directed to use injections of antitetanus serum in large and 
repealed doses in all eases of pronounced tetanus. This order Is 
boxed on the feet that experience has shown that such injections 
hare a favourable effect in many cases. 

The exhibition of pictures by the National Record Association, 
at the rooms of the Royal Photographic Society, will close on 
Saturday, April 3 i On Wednesday, April 35, Mr F II 
Evans will inaugurate an exhibition of his photographs (malnl) 
architectural) at 8 p.m with an address. Tickets may be had 
on application to the secretary of the Society 

To afford an opportunity for observing the total solar eclipse 
of May 38, from the deck of a ship, the Orient Line have 
arranged to navigate the Royal Mall steamer Orwut so as to 
bring the ship upon the central line of totality, off the coast of 
Portugal, at the lime of the eclipse. The journey will be from 
Loudon or Plymouth to Gibraltar or Marseilles, and the Ormuz 
will leave London on May 35 Passengers will be able to 
return from Gibraltar or Marseilles by sea, or can travel back 
from Marseilles overland The complete journey can be made 
in fifteen days 

Sciones states that Princeton University will send a parly 
to Wadesboro 1 , North Carolina, to observe the eclipse of May 38, 
that place having been selected because it is the most easily 
accessible of the stations where the weather probabilities are 
equally good The party will probably consist of Profs. Young, 
Brackett, Mmgie and Reed, Mr McCtenahan, Mr. Rusaell and 
Mr Fisher, with perhaps one or two others The work under 
taken will be mainly spectroscopic, including, particularly a 
determination, both photographic and visual, of the posit ion of 
the corona line A set of photographs of the corona will also 
be taken, and careful visual observations will be made to 
determine the relations between the corona and the solar 
prominences. 

Sir Andrew Dougias Maciagan, whose death is an¬ 
nounced, was bom at Ayr on Apnl 17,1813 He was Surgeon 
General to the Queen’s Bodyguard, Scotland, vice president 
of the Royal Society, Edinburgh, honorary member of the 
Royal Medical Society, Edinburgh» professor of medical juris 
prudence and public health in Edinburgh University from 1863 
to 1893, when be retired , president of the Royal College of 
Physicians, Edinburgh, 18841 and president of the Royal 
College of Surgeons, Edinburgh, 1859-60. 

We have just received news of the death of Mr George High 
field Morton, well known for his researches on the geology of 
Lancashire and North Wales. The first edition of his "Geology 
of the country around Liverpool 11 was published in 1865, a 
second edition, which Included an account of the north of Flint 
shire, was issued in 1891, and an appendix to this work, with a 
geological map of the district, was published in 1897 Mr 
Morton contributed many papers to the Liverpool Geological 
Society, of which he had been president, his more important 
researches being on the Glacial and Triassic deposits near Liver¬ 
pool, and on the Lower Carboniferous rocks and fosrils of North 
Wales. He was elected a Fellow of the Geological Society in 
1858, and was awarded the Lyell medal in 1893 He was a 
constant attendant at Section C of the British Association, and 
was highly esteemed by all who knew him, as a quiet, unostenta- 
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tlous, but most realous and enthusiastic worker He died on 
March 30, aged seventy three 

It wu announced at the opening meeting of the Institution 
of Naval Architects last week, that the council have accepted an 
invitation from the president of the Association Technique 
Maritime, ML.de Bossy, to take part in the International 
Congress of Naval Architects and Marine Engineers, which is 
to be held in connection with the Paris Internationa] Exhibition 
To promote the success of this Congress, It has been determined 
not to hold a separate summer meeting of the Institution this 
year. An invitation has been received amt accepted from the 
Lord Provost, Magistrates, and council of Glasgow, to visit that 
city In the year 1901 The council have awarded a gold medal 
to Mr J Bruhn for hia paper on 11 The Stresses at the DU 
Continuities in a Ship's Structure," and a premium to Prof W E 
Dal by for his paper, "The Balancing of Engines with special 
Reference to Marine Work ” In the course of his presidential 
address, the Eari of Hopetoun referred to the necessity for 
restricting the employment of wood In all fighting ships. Many 
foreign nations are entirely abandoning the use of wooden decks 
and wood fittings in their military marines. Among the sub¬ 
jects of papers brought hefore the Institution Were —The action 
of bilge keels, by Prof G H Hryan, F R.S , changes and 
developments In the construction of ships for the mercantile 
marine during the last forty years, by Mr B. Martell , dia 
tribution of pressure due to flow round submerged burUu.es, 
by Prof Helc-Shaw, FRS 1 strength of elliptic sections 
under fluid pressure, by Captain W Hovgaard , rhystenous 
fractures of steel shafts, by Signor R. Schemer 1 experi 
mental method of ascertaining the rolling of ships on waves, 
by Captain G Russo; Influence of depth of water on the 
resistance of ships, by Major G Kota f and the balancing of 
steam engines, by Herr Otto Schlkk. 

An interesting illustrated article upon the construction of the 
electric railway to the summit of the Jungfrau, and the electric 
locomotives in use upon the completed sections, appears in the 
&mpn*trtng Mtgasim (April) The total expense of boring 
the tunnel, which will be ten kilometres long when completed, 
is expected to be 200,000/ The method of boring is to pierce 
a aeries of holes about a metre deep with two electric drills, and 
then to explode cartridges in them As the blasting operations 
can only take place about four times a day, the dally progress u 
comparatively small—only four metres. The dlbris passes Into 
tipping waggons worked by an endless rope, and is emptied out 
at the nearest cross tunnel At the entrance to the gallery there 
is a temporary building containing two three phase aoo-kllowatt 
transformers, reducing pressure from 7000 to 500 volts. The 
three-phase, low tension currents thus obtained are used for 
driving the electric drills, working a ventilator to clear out the 
smoke after an explosion, and providing power to melt snow for 
the drills. When the tunnel reaches a height of above 3000 
metres, it is expected that difficulties will be encountered on 
aocodnt of mountain sickness. At present the majority of the 
Workmen employed are Italians, bat above 3000 metres it t» 
almost certain that they will have to be replaced by Swim 
mountaineera. The last station df^the railway will be about 
66 metres below the summit, which is 4166 metres above sea- 
level, and the jourb^ from it to the summit will be accomplished 
by means of a lift. A permanent meteorological observatory wil 
be erected on the summit, the Railway CoafmMoa providing 
t o ufooo francs tpWards Its establishment, and 6000 francs 
annually towards Its maintenance. 

A PftfcUM2NA*Y report on the determination of the mass of 
a cable decimetre of water Is published to the Prtch fwrtacr of 
the Frenchjnternatjpnel Committee of Weights and Measures, 
by Dr C KGeilkuurie. The method adopted Was essentially 
the same ksWoee bated tn previous determinations, consisting in 
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the observation of the weight of water displaced by a body 
the dimensions of which were carefully measured Dr Caflleume 
employed cylindrical forms, and from the mean Of Chtemmtfom 
made with five cylinders of varying dtaentidfti, the Specific 
mass of water at 4* was found to be 0*999956. 

Soul observation! on the Influence of hearing oh the pa algo 
of electricity through rarefied gases are contributed to W6A 
mrnmfi A*mk* by Herr J Stark. When the tpaos bttiwni 
the electrodes is just sufficient to prevent a dtscMuye from tsflUnflf 
place, the introduction of an Incandescent body causes the rib* 
charge owing to the resistance of the gas decreasing ou Its being 
heated Similarly the foil of resistance caused'by the use of an 
incandescent kathode enables a comparatively small eleetrdt 
motive force to produce a luminous discharge. Herr Btaric hW 
passed on to consider the case where the electromotive fdtak is 
sbout 100 volts, higher than that which Would Just suffice for 
the discharge. In this ease it it found that by the Introduction 
of a white hot body all luminosity may be made to mast, the 
electric discharge being dark. This effect the author attributes 
to the heated gas having lost Its power of pboepbMnce during 
the passage of electricity, a transformation which, moreover, it to 
be accounted for by the gas becoming dissociated by the action 
of heat, coupled with the property that no phosphorescence 
occurs in a dissociated gat. 

A uiNVBSTiuATiON of the question as to whether the 
viscosity of dielectric liquids 1* affected by a uniform electro¬ 
static field is given by Dr G Facber and Dr L. Finaasi m the 
Atii R litituto V$n4t*, llx. a. Contrary to the result* 
of Duff and Quincke, no variations in the viscosity were ob* 
served to be caused by the electric field. The method of 
experimenting was to measure the time of efflux through a pub 
of liquid condensers, and the liquids operated on were distilled 
water, ethyl-alcohol, ether, bensol, oil of turpentine and 
sulphide of carbon. The times of efflux vary slightly in 
individual experiments, owing to errors of observation , but 
there is no difference between the means of the results for 
charged and uncharged condensers beyond what is naturally 
attributable to accidental causes. 

Thb chief theorem of Lie’s theory of continuous groups re¬ 
ceives discussion at the h uada of Mr Stephen Elmer Slocum in 
the pages of the Rroc$edingi of the American Academy of Arts and 
Sciences. The theorem in question is that a particular system of 
r independent infinitesimal transformations generates a con¬ 
tinuous group with r parameters, that is, a group with 
r parameters in which each transformation can be gener¬ 
ated by an infinitesimal transformation of the group. Prof. 
Study, however, has shown that, notwithstanding the in¬ 
finitesimal transformations of the spetial linear homogeneous 
group satisfy Lie’s criterion, nevertheless, not every trans¬ 
formation can be generated by an infinitesimal transformation 
of this group. Consequently Lie’s theorem is subject to contain 
limitations. So far as Mr Slocum is aware, the pre c is e bature 
of the error has not been pointed out, and to stay wherein R 
consist! is the object of his paper. The author carries oui flora 
particular group the successive step* in Lie’s d em onstration of 
the first fundamental theorem of Ms theory, upon WUehthe 
chief theorem, namely the second ftmdamefital theorem, restn 
At a certain point in this demonstration an assumption Is made 
in which Lie’s error oonsiits. 

In the M*i4$rihguck$ ZiiUthtjft for January, Dr B. 
Hergesell continues Ms valuable diecusrion of the mdtt « 
recent international balloon ascents, Inthl* paper ho rtUmrtirt 
the effect df the density of the air upon the coefficient bf 
inertia of a ventilated thermometer. With respect t* the 
ascents of unmand balloons, he finds that the TlghffiHiffi 
thermometers, although they may be properly protected igubet 
solar radiation* only gba accurate tenfits iteimg the eeen M , 
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ind that cno th^M malti require a taro ibid correction, owing 
to the radiation of the parti of the balloon in the vicinity of 
the therfoo m etets and to the sluggishness of the instruments. 
The observation* during the descent must be used with great 
caution, as la many cases the thermometers are coated with a 
deposit of aqueous vapour, which obstructs their proper working 
With re spe ct to the temperature condition* of the higher air- 
stratt, the obse r v a tions np to an altitude of 10,000 metres 
•how in all cases a decrease with height of 40* C or more. 
In np oaaa Vs a decrease in th 4 magnitude of the variation 
shown with Inamdqg altitude. The venous ascents show a 
great mobility of t e mperature according to locality, at the 
same hour differences of 30*-4o" C have been recorded in the 
higher strata which are only a few hundred kilometres apart 
Mb* K. D Ward records In the Boston Medical and 
Surgical Journal some observations on the condition of the 
air of an artificially heated room as regards moisture, during 
Winter months. His observations show that the atmosphere of 
a room is often drier than that of ra^ny desert regions. 


The Latian earthquake of July 19, 1899, is described by Dr 
A. Oahcani In the hut BotUttino of the Italian Seismological 
Society At Frascati, Min no and GrottafenmU, much damage 
was caused by the shock, and several interesting examples are 
described The record obtained by the great seismometrograph 
at RoccA di Papa shows two very distinct phases before the 
principal movement began, the first of which Dr Cancam con 
riders as tesponrible for the prior effects on animals, and the 
Second for the preliminary sound heard by man The shock 
was felt over an area of about 80,000 sq km , and was also 
recorded by a seismometrograph at Catania, the waves having 
travelled there with a mean velocity of 5 5 km per second 
Earlier on the same day occurred the explosion of Etna, and 
the rainfall for the seven previous weeks was nearly three times 
the avenge for the time of year 

It la but too seldom that our military officers stationed in 
remote districts devote some of their spare time to the investiga¬ 
tion of the natural history of the surrounding country, and we 
have therefore the more pleasure in welcoming a paper in the 
/awns. A*i*tk Sac Bengal, for i899 r by Capt A. H Mac 
Mahon (son of General Mac Mahon), on the fauna of the Gilpl 
district The author has added the Ermine to the list of Gllgit 
mammals, and has also shown that the Bharal (Ovis nahura) 
extends westward into the Hunea valley —To the same journal 
Mr. de NicSrille and Major Manders contribute a paper on the 
butterflies of Ceylon, containing a complete list of the fauna. 

Abnormal colour*variations In British Lepidoptem forms the 
subject of a paper (illustrated by a coloured plate), by Mr 
Fmbawk, in the April number of the Entomologist Very 
curious is a brown Variety of the Tiger moth, In which the blue 
spots on the hind wings ate, however, retained. In this com 
munioation the author very properly re I rains from giving names 
to such individual “ sports. H Mot so a writer w the April 
number of the Journal of Cenckelegy, who proposes to designate 
a white Snail from Gibraltar, Helix marmerota var a } ba. In 


view of the pr ese nt employment of trinomial ism to indicate 
geographical races, such a usage Is quite unjustifiable. 

Tax third of the Liverpool Marine Biological Committee's 
Mtwtaki on typical British v Marine Animals and Plants is to 
ptafo under the title of “EchlntC by Mr H C Chadwick, 
jt Is Shidmlfably written end beautifully illustrated u booklet ”; 
felt H tbs. editor wishes to attract papular attention to this 
wKwosttit not be better if he used the names 11 Cockle " 
at# ,4 S*a 4 «bin 0 in place of « Canflum" and “ Echinus " ? 

ftftiifcie of rife A vemfitigt of the Philadelphia Academy of 
jatiwujf MpeMp A" interesting paper, by Mr, L. Stone, on the 
Birds lad Mammals collected by a recent expedition to Point 



Barrow, Alaska. It,is stated that, so &r as the antlers are con* 
earned, the Barren ground Caribou of Alaska Is Indistinguishable 
from the Greenland Caribou (or Reindeer), although the two ate 
generally regarded as distinct races. 

Prof Sydney Young, F R.S, contributes to the April 
number of Goad Wards an appreciation of the Hfe and work of 
Dr W H Perkins, T R S The article is the third of a series, 
entitled 41 Pramnt Day Leaders of Science." , 

The first number of a new quarterly —The Humane Review-* 
has been received Mr G Bernard Shaw writes pleasantly 
upoo nothing la particular, under the title of 14 The Conflict 
between Science and Common Sense D He seems to be grieved 
because science is progressive, and that cherished beliefs of 
yesterday are disturbed by discoveries of .to-day Mr. W H, 
Hudson laments the disappearance of the Furze Wren, or 
Hartford Warbler, from meet parts of England, Other articles 
deal with various ethical and humanitarian subjects. 

The discovery of Dr Cohen that metallic tin can exist in 
two modifications, white and grey* only one of which is stable 
at a given temperature, led him to study the velocity charge Of 
white tin Into grey tin (see Nature, p 330) It vu found that 
the velocity for the temperature interval, io* to jo* G, was 
tremely small, 10 small that years would be Decenary to prove 
the change Dr Cohen now quotes {Zeitschrift fur Pkysi • 
koliscko Chemu , 28 , 59) some remarks of Dr Gowland upon 
the condition of a pewter vase of date about 330 a d , from 
which it would appear that the change into grey tin was prac¬ 
tically complete after 1500 years, a conclusion confirmed by a 
dilatometric study of some of the material 
The field of research opened up by M Becquerel by his dis¬ 
covery of the radiation from uranium salts, is now being rapidly 
enlarged by many workers. Betides the radio-active elements, 
polonium and radium, discovered by M and Mme. Curie, 
particulars are given by M A. Deblernc, in the Comptes rendus , 
of another element having similar properties, but belonging tp 
the iron group of metals. It Is extracted, like polonium and 
radium, from the residues from the treatment ofpltcfablend, and 
is named by the discoverer actinium As is the case with all 
these elements, they have not been obtained even in an 
approximately pure state, the most that can be done being to 
concentrate the radio active material in certain precipitates. Thus 
the chemlqal reactions of the most active actinium material so fir 
obtained, and also the spcctroacoplcat examination, show that the 
product is an impure thorium. It can be shown, however, that 
the effects observed are due neither to polonium nor radium 
The additions to the Zoological Society’s Gardens during the 
past week include a Chacma Baboon ( CynoctphoUs porcorius, 4), 
a Vertet Monkey ( Carcopetherus lalandit, 9 )> two Yellow billed 
Ducks (Anas nndulata) from South Africa, presented by Mr J 
E. Mitcham, a White collared Mangabey (Ctrtoe thus col 
laris , 9 \ a Ludlo Monkey ( CcrtopUkecus ludso, 9 ) from West 
Africa, presented by Mr. D J Jones 1 two Bonnet Monkeys 
(Maeacus sinicus, 4 9 ) from India, presented by Mr T W B 
Lindgren , a Fennec Fox ( Canis cerda , 4 ) from North Africa, 
presented by Dixon Bey, a Marabou Stork (Leptaptilms 
ctumemiferus) from Africa, presented by Mr Justice H. G. 
Kelly, a Wedge tailed Eagle {Agmla audax) from Aus 
tralja, presented by Colonel R. B. Ingram, four Spot billed 
Docks ( Anas paaciterhyntho) from India, p rese n ted by Sir 
Ed. Cha*. Bpck, JCGS I , a Common Duiker (Ctpholephas 
grimmi, 9 ) from.South Africa ; a Small olawed Otter [Lutra 
loptmyx\ a Bengal Monitor ( Varanus beugalensis) from India, 
a Common Hare (Lepus turapoeus ), British , a Greater Sulphur 
crested Cockatoo (CVnWms galerit a) from Australia, deposited, 
two Squirrel-like Phalangers (Petauras mur»us) t bom in the 
Gardens. 
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0W ASTRONOMICAL COLUMN 
Rotation Period or Venus —A telegram just received 
from Herr Backhrad, through the Centralstclle at Kiel reeds as 
follows t—" From four spectrograms Belopolsky has been able 
to confirm the short rotation period of Venus." 

Elliptic Elements or the Variable Y Cygni —Prof 
N C Dun 4 r, of Upsala, has computed the elliptic elements of 
the Algol Variable Y Cygni, and gives his results with a derived 
ephemeris in the Astronomtstk* Nackrukitn , Bd 152, No 
3 & 33 - 

EUmsnts of 

Epoch 

Anomalistic motion of a pee line 
Eccentricity 
Anomalistic revolution 
Semi majOr axis 
Photometric Observations* of Mercury during Solar 
Eclipses —Dr G Muller, of Potsdam, has for some years 
made systematic measurements of the brightness of the 
planet Mercury for phase angles varying from 50° to 120° 
No observations could be made nearer than 50* from 
the son. From his results, he finds that the relation giving 
the light curve of Mercury is almost identical with that 
obtained by other workers in the case of the moon This 
similarity could be very severely tested if the brightness of the 
planet could be determined directly at the phase-angles from 
6*1050° In the Astropkysteal Journal xl pp. 144-147, he 
suggests that an excellent opportunity to carry out this work 
wiTfbe presented during the coming total eclipee in May 1900. 
The phase-angle for Mercury at the time of tne eclipse will be 
about 7*, and its angular distance from the sun about 2° 

Venus will be the most suitable object for comparison, being 
about 40° east of the suo at the time of the eclipse, with a phase 
angle of 113 0 It will be advisable to use small objectives of 
very short focus, so that the images of the planets may appear 
as practically points of light, it is also desirable to employ 
only those photometers with which (as is the case of Zollner’s) 
the effect of the different brightness of sky background is 
elunlnsted 

Variation of Latitude.— Prof Th Albrecht, of Potsdam, 
gives a rhumi in the Astronomiscke Naehruhten , Bd 152, 
No. 3633, of his continued discussion of the results obtained at 
various stations for the motion of the earth's pole. The obser 
vat ions have been made at the following stations:—Tokyo, 
Karan, Moscow, Pulkowa, Prague. Potsdam, Lyons, New York, 
HiUarielphla and Washington, duung various periods extend 
ing from 1892 3 to 1899 9, The co ordinates of the pole as 

deduced ' *- 

Prof 
1895 6 t 

opposite direction to that followed since, although several com 
plete revolutions have taken place. 

Planetary Work at the Manora Observatory —Hen 
Leo Brenner communicates to the NaturwUsonsc haft he he 
W*ck$mchnftt Bd. xv No 13, pp. 145-250. his report of the 
work done at the Manors Observatory during the past year. 
Besides the drawing* of the planetary markings, which is the 
chief undertaking of the institution, tne scope of routine work 
included observations of the sun, iodises! light, double stars and 
meteors. The report is illustrated by twenty-eight reproduc¬ 
tions of drawings of the planets Mars, Jupiter and Saturn, 
showing the various markings mentioned In the text The spots 
on the ball of Saturn appear to have been continually seen 


rom 1092 3 to 1099 9, i ne co ora mates or me poie as 
:ed from these new results are plotted in continuation of 
Albrecht’s former curve During the period 1895*0 to 
6, the motion appears from the curve to nave been in the 


S IXTY years ago the United oral 
obKrvatocy goptrly tqulppod 
Modal (Mdkfc To-aoy that coonirj 


7 HE DEVELOPMENT OF ASTRONOMY IN 
AMERICA i 

state* had Ktrcljr a ringl* 
_ pod for the pufodt of astro- 

_ : country is poi s e m a d of the finest 

observatories la th* wodd. maimed by obeerven of the greatest 
who devote themselves untiringly to the advancement of 
the oldcd of the 

The mean of the Aaerian utrooomen during this short 
period has ban (Washable. To them we owe important dis* 
00 r eri al *d pactaw Words in ncariy awn branch of theo- 
ntleal and pnedoal ast r ono m y, and especially of kte yean in 
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the department of astronomical physio. It is lapowible here 
to recount the whole fruits of their labours, but It is worth wfolle 
to recall a few of the results which we owe to their industry. 

The first striking discovery in America was that of 
the seventh satellite of Saturn, by G P. Bond, In 1848. In the 
same line of work. Hall was rewarded in 1877 by the discovery 
of the tiny satellites of Mars, and more recently fiarnird 
astonished the world by his detection of the fifth ratelUte of 
Jupiter, while Pickering claims to have established the existence 
of a ninth satellite of Saturn. In planetary studies generally, 
the Americans have been well to tne front, and we have peen 
the on usual spectacle of a powerful refractor primarily demoted 
with marked success, by Mfr Lowell, to the delineation of the 
surfaces of our nearest planetary neighbours Numerous maa 
surementi of the dimensions of tne various members of the solar 
system have also been made, and the theory of their motions has 
been greatly advanced, notably by the well known Investigations 
of Newcomb. 

Cometary astronomy has likewise benefited by their seal, 
many new discoveries having been made, and the orbits of a 
Urge number calculated j in this branch the Americans are now 
more active than ever, no less than six of the seven new comets 
discovered in 1898 befog to their credit Important invesdga 
tions relating to meteorites and the orbits of meteor swarms 
have alio been carried out, and the name of Prof H A. Newton 
will always be associated with this department of astronomical 
research 

Sidereal astronomy has been enriched by numerous star cata 
logues, and double star observation has been brought to a high 
standard of perfection by the assiduous efforts of Burnham, 
Hall and bee, while Pickerings <f Harvard Photometry" has 
given us an invaluable record of the magnitudes of thousands 
of the brighter stars. The study of variable stars has also been 
very productive, our most important catalogue of these objects 
being due to Chandler, while a unique atlas of variable stars is 
in course of publication by Prof Hagen , here, as in many other 
directions. Prof Pickering's Ingenuity has been displayed, and 
he has shown among other things how variables of short period 
can be readily delected, and the changes studied, by photo¬ 
graphic means. 

Our catalogues of nebulce discovered since the time of the 
Henchels include a Urge number of entries to the credit of 
American observers, Lewis Swift having specially distinguished 
himself in this field of work 

Notable work has also been done in the domain of solar 
physics. Young’s observations of the chromospheric spectrum 
have only been surpassed by the most recent eclipse photo¬ 
graphs, and Prof Hale was the first to initiate a regular photo¬ 
graphic record of the forms of the chromosphere and promi¬ 
nences. Quite recently, the great telescope of the Yerkes 
Observatory has been used for a very detailed examination of the 
spectrum of the chromosphere, and even the most minute 
structure of the carbon fluting* in the green has been success¬ 
fully observed lo Prof. Rowland we owe a great catalogue of 
close upon twenty thousand of the Fraunhofer Lines, the positions 
of which are stated with a degree of accuracy never before'* 
attempted ; and physicists and astronomers throughout the world 
are indebted to th*s observer for the magnificent diffraction 

{ [ratings which bis skill has placed at thdr disposal. By the 
nventlon of the bolometer, Langley has op en ed up a new region 
of the spectrum, and has made numerous important observations 
by its aid At the pr esen t time a committee of American 
astronomers U organising the work to be undertaken during the 
total eclipse of the sun next May, and from a pretimtoary report 
which has been issued we gather that they are folly alive to the 
opportunities which such an event affords. 

Astronomy owes an immense debt to photography, and It 
should not be forgotten that the first photographic impremfon 
of a star was obtained on the other til* of Aw Atlantic, by 
Prof Bond, in 185a Among those whOgarty recognised tbs 
possibilities of astronomical photography Wra Rutherford, of 
New York, who obtained numerous pfcturesM the son,*0*000 
and stars in th* early seventies, the foil n vuI«fyof which has 
only lately hegun to appear* It waa then tito that Dr 
Draper, In 187a, racured the fiat photograph of alwttar spec¬ 
trum which revealed anything rearing to the compotitig* of a 
star, and that Barnard, In 1892, made th* first dfapdMLOf a 
comet by the aU of the camera. 

The story, however, by no means ends g^^ hfo^fo^ 


work} oeleerisl photography has been ptaeed 
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grentpt sucoere in every direction, noUbic among the results 
being Bernard's photographic delineation of comet*, nebulae, 
and the Milky Way, and tjie magnificent spectroscopic work 
of the Henry Draper Memorial canied on by Prof Pickering 
at Harvard College. 

Within the last few years the energetic director of the 
Harvard College Observatory has been enabled to extend hu 
o pera ti on s by the erection of a well equipped observatory in 
the clear air of Arequlpa, Peru, spectroscopic and other data 
on a uniform plan for the whole celestial vault being thus 
secured Prof. Pickering has, w fact, developed the photo 
graphic side of his work into a wonderful detective force, so 
perfectly organised that no new star of reasonable brightness 
can escape detection, and no important change in a known 
star go unrecorded. The munificent gifts to the Harvard Ob¬ 
servatory have thus, in Prof. Pickering’s hands, been put to the 
best possible uses. 

The work of the Lick Observatory is also largely photo¬ 
graphic Here, the great refractor has been employed with the 
greatest soccem by Prof Campbell in photographing the spectra 
of Debate and bright line stars. More recently special attention 
baa been given to the photographic determination of stellar 
velocities in the line of right, with the remit that a dozen or so 
of spectroscopic binaries have already been detected, Polaris 
and Capella being among the most interesting systems thus 
recognised Quite recenuy, marvellous results have been ob¬ 
tained by Prof Keeler in photographing the forms of nebulae 
with the Cross]ey reflector The Director’s report for the year 
ending September I, 1899, indicates a remarkable slate of 
activity among the comparatively small staff of this observatory 
The success of these observers is doubtless in some measure 
due to the wisdom displayed in the limitations which they have 
set to tbeir aork. A well-defined programme, and concentration 
upon It, appears to be the policy adopted, and the truly scientific 
spirit which controls their investigations is exhibited by the 
following remarks from Prof Keeler's last report 11 Comets 
which are bright enough to be easily seen at the leading 
observatories receive only occasional attention, while comets 
whkh, by reason of their faintness or unfavourable position, 
are difficult of observation, are followed as closely as possible. 

The Lick Observatory makes the most of its natural 
advantages s and extended theoretical researches, which can be 
made as well in a city as at a fine observing station, do not form 
part of our general plan ” In this way the output of useful 
observations is greatly increased, and the co-ordination of 
different facts can be carried on by workers generally The 
same spirit prevails at Harvard Observatory, where 41 prece 
donee has been given to physical work, since less attention is 
paid to such work elsewhere," and the photographic records 
there accumulated have been placed at the service of any one 
properly qualified to discuss them 

The Yerkes telescope, in the hands of Burnham, Barnard 
and Hale, has already been very productive. One of the most 
important pieces of work undertaken here U the photographic 
registration of the spectra of the Piscian (III 4 ) stars j and the 
wealth of detail recorded in such difficult objects 11 truly re 
markable 

But It is by no means only In observatories furnished with 
giant telescopes that astronomical science has been advanced 
Admirable work has also been done In unpretentious establish¬ 
ments, and, indeed, tfith no observatories at all. Gould's in 
radgatioo of the Milky Way and tbe distribution of start is a 
case in point, and to take another example, a vast amount of 
enemy has been expended id perfecting tbe A min cam Rpkemtris 
and nautical Almanac Chandler** masterly investigations of 
tbe variations of terrestrial latitude also deraana separate 
mention. 

Terrestrial wrenches bearing on astronomical phenomena 
have not been neglected Newcomb and Mkhelson's deter¬ 
minations of tbe velocity of light are classical examples, and 
among more recent work reference may be made to Rowland's 
determinations of tbe origins of a vast number of Fraunhofer 
lit«% and to Humphrey's aod Mahler's investigation* of the 
dtanfecament of spectrum lines doe to pres su re 

It will be seen, even from this inbornplete statement, that tbe 
ttttnut of agronomical work in America has been very great, 
and than is every indication that U will go on Increasing The 
rapid development is doubtless due to various causes, not least 
am ong them being the unrtinted support given by private 
beneficem. The American asirooomtn undoubtedly also owe 
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a great debt to their opticians and engineers, the Lick and 
Yerkes refractors, with their apertures of 36 and 40 inches 
respectively, being the crowning triumphs of the instrument 
makers. Merer*. A]van Clark’s telescopic object glures have 
long been justly held in high estimation all over the world, and 
the skill 01 Messrs. Warner and Swasey has been felly equal to 
the task of successfully mounting their mammoth productions. 

Some of the success of the Americans may perhaps be at¬ 
tributed to their wise selection of sites for their instruments, 
when they have been free to exercise their judgment The 
Lick Observatory, at an elevation of 4000 feet, is favoured with 
exceptionally good atmospheric conditions, and the rites of the 
\ erkes and various other observatories were only decided upon 
after very careful trials. 

Instrumental equipment and good climate, however, are not 
the only requisites for a successful observatory Much depends 
upon the men at the little ends of the telescope tubes, and, we 
may add, upon the men at their desks or in tneir laboratories, 
who bring tneir minds to bear upon the explanation or utilisa 
tlon of the phenomena observed, besides suggesting further 
observations. The training of astronomers is therefore of as 
much importance as the provision of instruments. Fortunately, 
America can boast of unparalleled facilities for this necessary 
training Students 1 observatories abound, and in many cases 
instruction of the most advanced character is obtainable Of 
elementary Instruction it is scarcely necessary to speak ; but 
American students are to be congratulated if the teaching gener 
ally 11 on such enlightened lines as those indicated m Miss 
Byrd’s “laboratory Manual of Astronomy,”and Prof Todd's 
“New Astronomy" A most valuable paper, by Prof E. b 
Holden, on the teaching of astronomy in primary and secondary 
schools and in the university has recently been published 1 
Daring the early years of a child’s school life, the lessons must 
necessarily be simple f and Prof Holden gives an extremely nugges 
tlve sketch of the methods which should be followed .bearing in mind 
that “ the main point is to open the eyes and mind, and the sun 
and stars are convenient for the purpose " To the teachers of 
astronomy in secondary schools Prof llolden also gives many 
valuablo runts Here astronomy is to be regarded as an “ In¬ 
formation study," as well as an educative one, and suggestion* 
as to simple apparatus to facilitate the teaching are given 

From our present point of view, however, the mast interest¬ 
ing part of Prof Holden's paper is that referring to the courses 
of instruction In astronomy offered by some ot the American 
universities and colleges. Wrticulars are here given of the in¬ 
struction carried on in fifteen institutions, and they illustrate in 
the most satisfactory manner the advantages enjoyed by the 
American student who wishes to acquire an extended know¬ 
ledge of the subject. The courses are in several cases remark¬ 
ably comprehensive, and in fite of them astrophysics takes an 
important place in the curriculum In every case there appears 
to be an adequate supply of instruments and observatories, and 
; for students desiring to specialise there are abundant oppor¬ 
tunities of entering even the best observatories. 

The course at the University of Chicago is perhaps the most 
complete, but the syllabus is too long for quotation, suffice it 
to say that it includes every department of theoretical and 
practical astronomy, tbe astrophyucal instruction being earned 
on at the Yerkes Observatory by the distinguished staff of 
resident professors and observers. The Director of the Yerkes 
Observatory tome time ago made the following statement as to 
the relation of that establishment to the work of students — 

“ After completing the necessary preliminary work in Chicago, 
student* who oesire to devote special attention to observational 
astronomy or to astrophysics are admitted to the Yerkes Ob 
servatory at Lake Geneva, where they are given every possible 
fedlity In addition to pursuing the courses of instruction 
enumerated in the Annual Register of the University of 
Chicago, students at tbe observatory may take part In the 
regular work of research As soon as they have bad sufficient 
pr eliminar y training, they are encouraged to undertake original 
mvestigiUons of their own ” From other notices we gather 
that this privilege is not restricted to students from Chicago 

At the University of California a bo an admirable course of 
astrooomy is offered, one item of which may be quoted as 
illustrating the attention given to practical work 1— 

« 4 a. metical astronomy Lectures and observatory work. 
Navigation and nautical astronomy Practical work in the 

» * Report of tb« ComImIomt of Education, 1I97-** ’ Vol l p. Ng, 
(Waddoftoo, 1B99.) 
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observatory Sis hours observatory, first half. Three hours 
lecture and six hours observatory, second half." 

The University poetesses an excellently equipped students* 
observatory, In addition to the world famous establishment on 
Mount Hamilton. Graduates of the University, or indeed ot 
other universities of equal standing, are received at the Lick 
Observatory to pursue a higher course of instruction in as* 
tnmoray \ every facility consistent with the scientific work of 
the establishment will be given them, and they will usually be 
assigned as assistants to some of the astronomers. An Ulustra 
tlon of the bond between the greater and leaser establishments 
is afforded by the recent computation at the students' observatory 
, of the elements of a comet from observations telegraphed by the 
astronomers at Lick. (Pub. Ast Soc. Proc voL xj No. 70 
p. 19U) 

From the information which Prof Holden has collected, we 
gather that special students of promise have also the privilege 
of entering Into the regular work of the observatories at 
Harvard College, and the Universities of Yale, Michigan, 
Virginia, Wisconsin and Pennsylvania 

The special value to the student of this association with the 
■ta ff of an observatory is admirably staled by Prof Holden in a 
report on the Lick Observatory, from which he makes the 
following quotation' “No institution in the world is better 
fitted to give such instruction, and there is a special impetus to 
be gained in an obserratorywhich is regularly pursuing work of 
discovery and research The student comes directly into the 
current, and learns far more by observation of the methods of 
others than by the study of text-books. He can take part in 
the regular work of the observatory also " This happy arrange¬ 
ment is not only beneficial to the student Prof Holden 
further remarks “ It is a great advantage to the university as 
a whole to count among its members a considerable number of 
active and ambitious young men who are able to work with some 
Independence to advance science, and not merely to acquire wbat 
Is already known They set a standard of scholarship to all the 
undergraduates. Such students can take a useful part In the 
actual observations of every day as assistants and after some 
practice they become valuable aids in our work of computation 
and observation, and supplement the permanent force of the 
observatory in,an Important degree." 

No wonder that with advantages like these there is an 
adequate supply of highly trained young astronomers capable of 
rally developing the great resources which the scientific spirit of 
wealthy Americans has placed at their disposal It appears to 
us that it is precisely for want of opportunities for securing the 
necessary technical training to future observers that the astro 
nomical development of our own country proceeds less rapidly 
than that of America. While it Is possible to obtain a certain 
amount of tuition in spherical astronomy, and here and there a 
modicum of practical instruction in the older branches of the 
subject, facilities for the study of astrophysics ore almost com 
pletely lacking, and it is a deplorable fact that the universities 
are especially deficient in this respect 

Unaer the Science and Art Department a general study of 
astronomy 11 encouraged, but the subject is incorporated with a 
variety of other subjects, under the comprehensive title of 
Physiography, and no separate certificate for astronomy is 


work e xp ec t ed of *hem Much loss of time and apparent hi 
activity is the result 

It may be urged that benefactors of the science of astronomy 
are less numerous here than In America, but the generous gins 
of Dr F McClean to Cambridge University and the Ctpe Ob¬ 
servatory, and of Sir Henry Thompson to the Royal Observatory, 
Greenwich, remind us that they are not wholly wanting. Besides, 
there are already numerous observatories scattered throughout 
the country which might be made more productive by putting 
them In the hands ol observer* who have received adequate 
training Public Interest in astronomy U by no means shorn!, 
and British observatories would, perhaps, receive a much In 
creased measure of support if it w we not for the possible imores 
Bion that the best work can only be done In America, and that 
instrument! of the largest sue are alone useful 


THE FLIGHTLESS RAIL OF NEW ZEALAND 

‘T*HE most important ornithological event In New Zealand, 
*• in recent years, was the capture of a fourth specimen of 
the Takohe (Notamtf kocMsUtt$rf) % on the west ride of Lake Te 
Anau, in August 1898 Prof W B Benham sent us an 
interesting description of the bird at the time of Its cap 1 ore 
(vol IvuL p. 547), and a more detaifed account by him b re 
ferred to in a paper, by Sir Walter 1 Bailer, fin vol xxxl of 


At the universities, astronomical teaching appears to remain 
In much the nme position as the teaching of chemistry and 
physics before the introduction of practical work in those sub¬ 
jects, the prevailing idea apparently being that if a mathema¬ 
tician can be placed at the head of afiairs^n an observatory, it 
matters little who makes the actual observations, or whether 
observations are made or not There can be little doubt that 
means exist for ettablishing schools of astronomy comparable 1 
with those which pave arisen for other branches or science, and | 
we sincerely hope that the need for serious attention to practical 
teaching in utropqmy will soon be recognised. 

$0 far as We know, there is only one institution In Great 
Britain where any, attempt is made to give practical instruction 
in uStmmhd xfc&Vk snd even in this case the greater part 
of the nlfiptioa m necessarily of a somewhat elementary char 
octet, uLMnsequeoce of the small amount of time available for 

It is a natural consequence of our inadequate provision for 
tec&aEal education in astronomy—more particularly In the newer 
bnjchpHhtf vacancies in opr observatories must be filled by 
observers who have Mill to sake practical acquaintance with the 
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the Transactions of the New Zealand Institute (1898), which 
has just reached this country The following paftkatan. with 
the accompanying Illustration, have been derived M this 
source 1— 

In tise the bird Is like a goose, but in colouration It resembles 
the Pukeko; tU breast Is a beautiful rich drirk blue, becoming 
duller on the heck, head, abdomen and tegL These test era 
clot bed with leathers for a greater distance than in the native 
turkey, but they are relatively shorter and much thicker than 
in the letter b ltd One of the moot noticeable ctaacttristies 
of the bird U its beak—a Urge equilateral trUngtc at tad plfck 


April i a, 1900] 


NATURE 


5 77 


bpra, with qm angle directed forwards. At the upper side of 
the beta of the best is a bright red band of soft tissue, tike an 
attempt at a "comb/ 1 such as la possessed by an ordinary 
rooster, only transversely placed. The whole u a handsome 
bird of heavy gait, absolutely unable to uae Its wings for their 
natural purpose of dying Indeed, one of the interests of the 
bird zoologically Is that, Like several native birds of New 
Zealand, it U -flightless, though its congeners in other countries 
are able to fly The Takahe U closely allied to the Pukeko, 
and not far removed from the Brown Woodhen , all these be 
long the family of Rails, which usually frequent more or less 
marshy ground, and In countries other than New Zealand are 
aide to fly as well as other birds. On the other hand, the 
Takahe can ran very actively, and Its powerful beak must be 
a formidable weapon, which It could use with effect on enemies 
when at close quarters. 

The specimen captured in 1898 is a young female, of practi 
cally the nine sue as the bird examined by Sir W Buller 
twenty years earlier The Brat specimen of the bird ever cap¬ 
tured was taken In 1849, its skin u now In the British 
Museum (Natural History) The second was caught in 1851, 
and is abo In the British Museum collection. The third was 
captured in 1879 —nearly thirty years after the second had been 
taken—and Us remains were purchased by the Dresden Museum 
for one hundred guineas The specimen caught in 1898 appears 
to be much the best yet obtained, and as much a* 300/ was 
offered for It The rarity of the Noiomts and other members 
of the New Zealand feu on makes it essential, as Sir W Buller 
points out in his paper, for naturalists to do everything in 
their power to possess, if not a few living representatives, at 
any rate a full life history of the expiring forms. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

A COURSE of rix free public lectures on u Prehistoric 
Chronology * will be delivered by Prof Montelios at University 
College, Loudon, on Tuesdays and Fridays at 4 p.m., beginning 
on Friday, May 4. 

Mr J. F Hudson has been appointed mathematical 
lecturer at University College, Bristol, in succession to Mr 
J. F McKean, who has been appointed a mathematical lecturer 
at the Royal Naval Engineering College, Devon port Mr 
Hudson has for the put three yean been assistant lecturer in 
Jesus College, Oxford, and assistant demonstrator of physics in 
the Oxford University Laboratory 

Mr* W Tucker, GB., a principal assistant secretary to tbe 
Board of Education, has retired from the service on reaching 
the age of alxty-dve. The following promotions have been 
madam tbe office of tbe Board of Education r—Mr. J White 
( as si stan t secretary) to be a principal asristant secretary 1 Mr 
F. R. Fowke (assistant director for science), Mr, H W Hoare, 
Mr W L Ritchie, end Mr. H M. Lmdsell to be assistant 
secretaries. 


Tw foUowfof appoint m e nt s have been made by tbe Irish 
DepariBieiK of Agriculture and Technical Instruction 1—To be 
superintendent of statistics and intelligence branch, Mr W P 
Com, pmfts m r of political ooonomy and jurisprudence, 
Umnrrit* College, Dublin. To be inspector in sericulture, 
Mt^ J. 0* Gordon, Department of Agnoulture, Edinburgh 
Ualversfty. pri n c ip a l of the C hesh ire County Council Agricu 
tunri and Horticultural School. 


Iw commemoration of t h e . fi fti et h anniversary of tbe foundation 
of the North London Co l le gi at e School for Girls, and in honour 
9f 0 se late Miss Frauds Mary Bum, a, jubilee number of the 
mhodiMputMiras published on AP™ 4 - Mrs. Sophie Bryant, 
D.SCl. describes the foundation and growth of the school, and 
diowe that It has been a very important fector in the develop¬ 
ment toeondair education for women. During the pari 
twyaty year* 59 om students have passed Part I of the Tripos 
pwftaHqws of the University of Cambridge, and 7 have 
parsed m XL, while 10 have qualified for the ordinary degree. 
It fonotowoftfy that 33 of the 50 who phased Fart I. took 
mwhemntfrs and natural science as their subjects, and 5 of those 
iritojtefttitttpFariXf At Oxford University 9 old students have 
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passed the Honours Moderations (8 taking mathematics), and 8 
nave passed Final Honours. The College has 116 old students 
who are graduates of London University, 2a befog Bachelors of 
Science, 4 Bachelors of Medicine, a Doctors of Science, and 1 
Doctor of Medicine. Since the opening of the degrees of 
London University ip women, 1220 women have graduated, and 
the North London Collegiate School chums 10 per cent of this 
number as old students. 


SCIENTIFIC SERIALS. 

Bulletin of the American Mathematical Society % March.— , 
Prof Pierpont, in an article on mathematical instruction in 
France, gives an account of the way in which Fiance is edu¬ 
cating students who wish to become mathematicians,and indicates 
rapidly what position! a talented young man may hope to roach, 
how he attains them, and what his duties are in the various 
stages of his progress. He subsequently calls attention to tbe 
advantages which Americans can enjoy in studying mathematics 
in France, particularly in Pans. The article should be useful 
—Prof Ernest W Brown reviews M Poincare's “ Cinfrnatique et 
M&anismes, Potentiel et M&aniquedcsFlutdes," the Anuuatre 
of the Bureau des Longitudes for 1900, and the “ Elements of 
Precise Surveyingand Geodesy, 1 ’ by Mansfield Memman —Prof 
F Morley gives a sketch of K Duporcq’a “ Premiers prlnapes de 
Gdomdtne Modeme," a work to give students, who have some 
acquaintance with analytic geometry, a liking for the purely geo 
metric point of view —Prof F Cajori briefly notices " Opinions 
et curlosatds touebant la MatMmatique d’apr&* les ouvrages 
Frentals des xn«, xvii*, et xvili e stccla,” by G Maupin (a 
work, apparently, which merits a place in a modern M Budget of 
Paradoxes”), and 11 La Mathfmaoque Philosophic, Ensrigne- 
raent,” by C A Lalaant —The number closes with the usual 
items of “ Notes" and u Publications.” 

The March Issue of the Bulletin 4e la SoctlU Aitronomiqm 
de France contains an interesting article on solar and lunar 
Halos, with particulars and illustrations furnished by several con¬ 
tributors. Reproductions are given of two excellent photographs 
obtained by M Banle de Balssny, at Poltava In Roma, am 
showing distinctly tbe halo, the other a definite column of 
light appearing as a prolongation of the sun above the horizon, 
the time being just after sunset The same journal contains 
four photographs of the eclipse of the moon, December 16. 
1899, by M rAbW Moreux ; M Flaxxunarion also coot inues his 
illustrated senes of naked eye drawings of the moon 


SOCIETIES AND ACADEMIES 

London. 

Royal Society, March 29.— 111 Certain Laws erf Variation.” 
By H M. Vernon, M A, M D , Fellow of Magdalen College, 
Oxford. Communicated by Prof, Lankester, FILS 

In a former paper {Pha Trans , B, 1895, P* 577 ) It wu 
shown that the ova of the Echfooid Strongylocentrotus hvtdue 
were extraordinarily sensitive to their environments] conditions 
at tbe time of Impregnation. For instance, by keeping the 
mixed ova and sperm in water at about a6*or 8* C for an hour, 
tbe plutei obtained after eight days’ development were some 
5 per cent smal ler than those from ova kept at about ao° at the 
lime of impregnation. 

By splitting up into groups the 20,600 measurements which 
have been made from time to time on Stronnlocenlrotus larvw, 
according to the amount of effect which had been produced in 
their rise by varying degr ees of favourable and unfavourable en¬ 
vironment, and by determining the avenge variability of the 
lame in each group, it was sought to prove the existence of a 
law of variability. This may be worded as follows — M An 
organism vanes least when It U but adapted to its surroundings, 
so that the leu it is adapted the more variable does ft 
become." 

Entomological Society, March ai —Mr G 0 Water- 
home. Vice President, In the chair —Mr. R. MoLachlaa 
exhi bited an extraordinary aberration of Enallagma cyaiMgenem^ 
Charp* The remarkable feature couhttd in the predominance 
of black over blue in the coloration of the abdomen.—Mr, 
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M Burr exhibited § micro pteroui var of Xtphidtum tforsa/t, 
Lair, captured by Mr Harwood near Clacton, remarking that 
the lkct of thU species presenting a macropterous form was 
apparently unrecorded hitherto —Mr W J Kaye exhibited 
Nyssia kispt 4 aria y an asymmetrical specimen taken on Wlmhle 
don Common.—Mr C O Waterhouse exhibited a tube which 
formed the entrance to a next of a Trigona % sent from Singe 
pore by Mr H N Ridley He also exhibited a portion of 
the resinous mats formed within the trees by these bees, and 
stated that one of these masses sent from Penang by Mr 
Ridley weighed 15 lbs. The true nest of the Trtgexa consists 
of an irregular mass of cells filled with honey, quite distinct 
from the resinous formation —A paper was communicated by 
Mr W H Aahmead, Assistant Curator of the US Nat 
Hist Museum, on H The aculeate hymenoptera of the Islands 
of St Vincent and Grenada, with additions to the parasitic 
hymenoptera, and a list of the described hymenoptera of the 
West Indies.*' 


Royal Microscopical Bocisty, March 21 —Mr A. D 
Michael, Vice President, in the chair —A microscope presented 
by Mr F R Dixon Nuttall wu* referred to by Mr Nelson, 
who said It was a microscope made by Benjamin Mat tin, dating 
about the year 1765 A solar projecting apparatus wu packed 
in the same box , this wu the Invention of Dr Liebcrkuhn, who 
brought it to London in 1740 Cuff imptoved it by adding the 
mirror in 1743 Mr Nelson then called attention to a number 
of microscopes which had been sent for exhibition The first 
noticed wu by Plosel, and wu kindly sent by Mr C L Cutties , 
this hod already been illustrated in the Journal\ but he uked 
the Fellows to Inspect the coarse adjustment, which wu very 
peculiar The milled heads were of large diameter, a pro¬ 
jecting stud wu fitted on the Inner side of each; from these 
studs descended a pair of links connecting them to similar studs 
•fitted on to the sides of the body of the microscope , on turning 
the milled heads the studs moved through an arc and thus raised 
or lowered the body of the instrument The next five micro¬ 
scopes were sent for exhibition by Messrs. Spiers and Pond 
One, a French model, had a push tube coarse adjustment and 
4 short lever nose piece fine adjustment. A vertical slot wu 
made in the outer lube or sleeve to allow the fine adjustment to 
enpve up and down when the coarse adjustment wu being 
effected Another and smaller instrument wu fitted with a 
simple mechanical coarse adjustment, which appeared to be a 
modification of the Pltisel adjustment just described The con 
nectlng links of the latter form were omitted ; radial slots in the 
milled heads engaged the stud pins fitted on the sides of the 
body, so that when the milled heads were turned through a part 
of a circle the body wu raised or lowered In a yet smaller 
microscope there wu an Ingenious detail of construction in the 
method of securing the outer tube to the limb, by inserting the 
■crews from the inside of the tube and screwing into the limb, 
a much superior plan to that of putting them in from the other 
aide There wu likewise a diminutive microscope measuring 
about three Inches high, of a cheap type The next microscope 
was sent by Mr Ernest Barker, it wu a pocket form, the case 
measuring, when closed, 4 )* x 2 ' x if* It wu an ingeniously 
arranged Uttie instrument, and very suitable for field work —Mr 
JNelson read an extract, sent by Mr Jerome Hamson, of Bir¬ 
mingham, from Dr Horace's “ Microacopmm ” (1678), describing 
a method of using convex lenses {“ globules ") by contact with 
water Mr Nelson thought It Interesting to know that the 
immersion objective wu not such a modern invention u wu 
generally supposed The chairman mid this wu a very 
tnterertlng rec or d, showing once more that there is nothing new 
Kinder the son Mr. Nelson said Mr Powell had just pointed 
■out to him that these lenses of Hooke’s differed from the im 
ifneniou objectives of the p res ent day, which had flat fronts, 
whertu In Hooke's lenses the water was applied to a convex 
ear lace, and so forded a sort of concave lens which corrected 
to some extent the chromatism of the glass—Messrs, Swift 
exhibited a new pattern microscope, the upper portion of which 
wflfc a replica of the Continental form, while the lower part wu 
of the English type. The vertical axis wu thrown more forward 
than uraS to admit of a larger stage being fitted —Mr 
Rousselet read a note In reference to a large selection 0/slides of 
new, rankand foreign rotifera which wu exhibited under about 
thirty rt—Soecope*. Special reference wu made to specimens of 
Trackufkmtrm soMUaXt, Apiilm Untifortnis and Atplatukn* 
htrrinA which Is much like other species of Asplanchns in 
shape, but possesses a small glandular organ with the tube 


opening outward, which is not known to occur In any other 
rotifer, and the function of which Is quite unknown. In 
addition to this collection there were two specially well 
slides of Stephanoceros and Floscularia to show what can be 
accomplished In the way of preserving rotifers. 

Geological Society, March at —H W Moockton, Vloe 
President, in the chair —On a bird from the S ton ee fleld elate, 
by Prof H G Seeley, F R S The varied affinities of this 
large Carinate bird appear to lie midway between the docks end 
geese on the one side, and the herons and flamingos on the 
other It may be pla ce d in a new family, but its characters are 
in all respects such u might have occurr e d in an existing bird. 
There is no indication of affinity to the Arck<mpttrrx % or that 
the bird diverged in any way from modern types.—The Lower 
Ludlow formation and its graptoUte fauna, by Miss Ethel 
M R. Wood. After dealing with the literature of the strati- 
graphical and paleontological aides 0$ the subject, the author 
passes to a full consideration of the sequence and character of 
the Ludlow rocks in the following localities —The Ludlow 
district, the Builth district, the Long Mountain 1 and gives a 
briefer account of those of the Dee valley, the Lake autrict, 
Southern Scotland, Dudley, and the Abbeirley Hills While 
the Wen lock shales are characterised by Cyrtogrmpius and by 
the FUmtngn type of M& nagmp iHS^ in the Lower Ludlow 
shales the cobnut and spinose forms of Monograptus % such u 
M ckimaera % are abundant The line between Lower and Upper 
Ludlow u drawn at the top of the Aymestry limestone The 
Lower Ludlow rocks are divided into five gnptolibc tones, 
which are not constant in character or thickness in the different 
areas. 

Anthropological Institute, March 27 —Mr C H Read, 
President, In the chair —A discussion of “ Native life and cus¬ 
toms in Sarawak" was opened by Prof A C Iladdon, 
who exhibited a senes of lantern slides, made from photographs 
taken by members of the recent Cambridge Anthropological 
Expedition The earlier ones illustrated the river scenery of 
the Baram district of Sarawak, and the way in which travel is 
accomplished in that region, while the remainder were 
mainly concerned with the domestic life of the natives. All 
the houses, as was shown m the photographs, are built on 
the banks of rivers, and are of great sue, a village usually 
being composed of a single house or of a long string of 
Intercommunicating houses. These are built on posts, 10 ft or 
15 ft in height, and each consists of a long verandah In which 
is centred nearly all the social life of the community Hanging 
from its rafters are usually trophies of skulls of the Inhabitants’ 
enemies, under the skulls a fire Is kept burning and many sacred 
objects are associated with them, including stone implements 
which are banded down from father to son, and in some cases 
are looked upon as the teeth and toe nail# of the Thunder God 
The verandah is often decorated with carvings and painted 
boards, and ornamentation of various kinds, according to the 
artistic genius of each tribe, is found on the implements and 
objects of every-day nse A partition, which runs the whole 
length of the building, separates the verandah from the dwelling 
places or the various families, each of which Inhabits a private 
set of rooms opening by one door into the verandah. Outside 
the houses are wooden Images, posts, and sacred stones at which 
offerings are made on important occarions. The occupations of 
the natives were also illustrated —Mr C. Host, resident of 
Bsftm, Sarawak, also showed some slides and said, in reply to 
a question based upon the statements of Bode end other 
travellers, that cannibalism existed in Borneo, that there were 
cases in which human flesh wu eaten, but be did not think they 
could be properly called cannibalism. So m eti m es they cut off 
■trips of neah from their enemies, but these were not eaten, si 
some observers had too hastily concluded. On the coofrary, 
they were stored in bamboos and used u an offering to the 
hawks from which ibe omens were taken The occasions on 
which human M was eaten were cares of chronic Bine— In 
which a small piece, swallowed with great difficulty by the 
patient, wu supposed to be curative. In Dutch Borneo the 
people did roa«t and eat human fltah, but only very rarely,. and 
the practice had been stopped by the Dntca. When a male 
child about fourteen years old was very 01, It wu thought 
proper to keep him alive, if po—ibte, at the expense of a Mate 
life, which was tess valuable ; hence, as a last ehoaee of saving 
his life, a sitter Would be sacrificed, and a snail place of the 
flesh given to the boy to oat A large put of Mr. Hose's 
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valuable collection of native objects from Baram was exhibited 
during the evening—At the forthcoming meeting, Tuesday, 
April 24, Prof* Haddon will give a similar account of the re 
searches of the Cambridge Expedition in Torres Strait, And 
Dr Riven will detcrihe nil genealogical method of collecting 
social and vital statistics, which was applied with success in the 
sama district 

Zoological Society, April 3 —Prof G B, Howes, 
FRS., Vice President, in the chair —Mr G. E. H Barrett 
, Hamilton contributed a paper, entitled u Motes on Mus 
syhxUicw and in Allies, Subspecies and Geographical 
variations.”—A communication was read from Mr Stanley S 
Flower containing an account of the Mammals of Siam and 
the Malay Peninsula.—Mr A. Smith Woodward communicated 
a paper, by Dr Einar Lftnnberg, on a piece of skin found 
along with the remains of Gtyfothtrium in Cueva Eberhardt, 
Patagonia* A detailed description and comparison of the 
specimen led to the belief that it belonged to the extinct horse— 
Ot—fuppidtuM Dr W G Kldewood added a note on the 
structure of the hair bordering two equine bools, probably 
foetal, found in the same cave by the La Plata Museum 
expedition The hair agreed in mou respects with that described 
by Dr Lttnnberg, and ihns seemed to confirm his deter 
initiation —Mr C Warburton exhibited and described a 
remarkable new Attid Spider (Mattitsalfa trtuitions), the chief 
characteristic of which was the possession of predaceous front 
legs, the spines being so arranged as to form a prehensile 
weapon It had been taken in Borneo. 

Mineralogical Society, April 3 —Prof G D Liveing, 
F R.S., Vice President, in the chair —Prof W J Lewis 
showed the application of Gressmann's method to the calcula¬ 
tion of the angle between two poles.—Mr R W H T 
Hudson gave a solution of the problem to determine the position 
of points and planes after a rotation through a definite angle 
about a known axis.—Mr L. Fletcher described the methods 
employed in the chemical inalytb of the Mount Zomba 
meteorite.—Dr A. Hutchinson gave the results of a deter 
mlnatloa of the refractive indices of chalybitc snd dUllogite — 
Mr G T Prior pointed out the close crystallographic relation 
ship between ham Unite, florendte, beudanfite and svanber 
gitc, and showed that in chemical composition these minerals, 
together with plumbogummite (bitchoxkite), all conform to 
formulae analogous to that of hamlimte if, in the case of bcu- 
dantltc and svanberglte, one molecule of P t O a be regarded as 
replaced by two molecules of SO*, i # by 3 , 0 ^ j in conformity 
with this result the alkaline earth in svanbergue was found to 
be strontfa and not lime —Mr Prior also contributed a paper 
on ASgyrine* (and Riebeckite) Anorthoclase rocks from near 


piemenlary minor Fbffian of the original Pfaffian , snd the third 
paper contained a proof of Jacobi’s rule for expanding the 
difference product C* (o» 0* c ) as a series of partial products, 
each of which is a Permanent multiplied by a Pfaffian —Dr A 
Galt read a paper on the heat of combination of metals in the 
formation of allo)s, completing the work of previous papers oh 
the same subject It was shown that, in the formation of 
copper and sine alloys, the heat of combination was negative for 
small percentages qfcopper , then, as the amount of copper was 
increased, it became positive, and obtained a maximum whqpk 
the percentage of copper was about 38 For higher and increas¬ 
ing percentages of copper the value of the heat of combination 
gradually fell off to zero 

Paris. 


basic, nepbefine.—Prof H. A. Mien exhibited specimens of 
anatase and bcooklte from Tremadoc. 

Mathematical Society, Aprils —Lieut Colonel Cunning¬ 
ham, R.E., V. P , in the chair —The following communications 
ware made t —On the addition theorem for the Bessel functions, 
by Mr H M. M a cd o n ald —The ortbopbclod of curves of a given 
class, by Mr A R Basset, FRS —The uniform co n vergence 
of Fourier’s Series, by Prof. Love, F R.S.— Extension of 
orthogonal and Booltan co-variants, by Major Mac Mahon, 
FRS —A paper was also received from Mr Bromwich, entitled 
“On Weierstnm's canonical reduction of a ‘schaar’ of bi 
linear forma”—The chairman announced that the May meeting 
would be made “special/* in accorda n ce with a resolution 
already made known to mem ben, 

Manchester 

Literary and Philosophical Society, April 3.—Prof 
Horace Lamb, F KS , President, in the chair —A paper on 
“ Aerial Locomotion” was read by Mr Henry Wilde, FRS. 

Edinburgh 

Royal Socfsty, March 191.—Lord Kelvin, President, in the 
chair.—Dr. Thomas Muir communicated three papers (1) A 
dev el opm en t of a Pfaffian having a vacant minor 1 (a) the 
theory <d alternants in the historical order of its develop. 


paper, the Hp" 1 ™ was obtained as a sum of partial products, 
each of which was a minor determinant multiplied by the com 
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Academy of Sciences, April 2 — M Maunce Livy in the 
chair —On a new gaseous body, sulphur petfluoride, by 
MM II Mol wan and P Lcbean By the action of fluorine 
upon sulphur two fluorides of sulphur are produced, only one 
of which u absorbed by potash The unaosorbed gas, which 
is very stable towards chemical reagents, has (he composition 
SF*.—On the origin of the fossil trunks in the coal measures, 
by M Grand* Fury From a study of the positions in the coal 
measures in which Col conweformu , Artkropitus and Ca/omo* 
den dr on occur, the author concludes that there can be no doubt 
that these Catamites are not in the position in which they origin¬ 
ally grew, as is proved by the numerous adventitious roots sur¬ 
rounding the sterna—Report on a memoir of M Torres, 
entitled “ Calculating Machines.” The paper gives a com¬ 
plete theoretical solution of the problem of constructing 
algebraical or transcendental functions by machines. There u 
alio an account of a machine actually constructed for the 
solution of certain types of algebraical equations of which 
frequent u«e u made.—Prof Van der Waals was elected a Cone 
spondant in the Section of Physics in the place of Sir G. G 
Stokes, elected Foreign Associate —Remarks on the enterium 
of Tluerand, by M (»ouey A discussion of a theorem glvtiv 
by Tisaerand to decide if two different orbits given by observa- 
tion may or may not belong to the same comet, owing to the 
effect or attraction of a planet —On differential equations of the 
third order with fixed critical points, by M Paul Painleve — On* 
an inversion of a double integral, by M J Le Roux.—On the 
geometrical applications of Abel's theorem, by M Ch. Michel. 
—On a machine lor solving equations, by M Georges Meslln. 
The machine consists of a balance carrying upon Its beams at 
varying distances from the point of support a series of solids of 
revolution, partially immersed in a liquid If the depth im 
mersfti is x t the forces exercised upon the solids are represented 
by t*\ x*' t o '*, they act at distances /, and there is the 

force A acting at unit distance Hence x satisfies the equation 

P* + 1'** + +/V* - A, 

and the height x will be the solution of the equation The 
solution of the equation tr 1 - 4_r* - 7 jf = A is worked 
out as an example.—On tne property of certain bodies of 
losing their phosphorescence by heat, and of recovering it on 
cooling, by M Gustave le Bon home radioactive barium 
chloride was found to lose its power of phosphorescing at 
200”, but to regain it on cooling Quinine sulphate was- 
found to behave in a similar manner —Velocity of propa¬ 
gation of electro-magnetic waves in bitumen, and in 
bitumen covered wires, by M C Gutton It was found 
experimentally that in bitumen the electro magnetic waves 
are propagated with the same velocity, whether they are 
guided by wires or not —On the production of electrostatic 
images in sensitised plates, by M W Schaffers. The results 
obtained are of interest from the point of view of the exploration 
of an electric field —On the influence of iron on the discharge 
of a condenser through an induction coil, by M G A. Hetnsa 
lech The introduction of the Iron diminishes, and finally de 
stray i, the oscillatory character of the current, the changes being 
readily studied by the appearance of a Gender tube placed in 
the circuit The effect of the iron is analogous to that produced 
by the introduction of a targe resistance —On some optical pecu¬ 
liarities of Geisftar tubes under the influence of a magnetic field, 
by MM N Egoroff and W Georgiewsky —The use of new 
radio-conductors for telegraphy without wires, by M G Ttoot 
The Branly tube u placed in a magnetic field, the lines of farce 
of which are parallel to the axis of the tube, (be powder being 
composed of some magnetic substance—steel, nickel or cobalt 
The sensibility of the apparatus is thus greatly Increased, 
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being readily received from a station 30 kilometres 
distant, and at the same tithe the regulation sod adjustment of 
the tube is rendered much more simple —The auto-cdbeslon 
of charcoal, and on the application of this discovery to tele 
phonic apparatus for receiving the signals in wireless telegraphy, 
by M Thomas Tommashuu A description of an instrument 
for receiving the Hertzian waves by means of a telephone. The 
apparatus Is very sensitive, and works quite regularly even with 
such a strong current u three accumulators Tn series.—On a 
new radio active element, actinium, by M A. Dehlerne. The 
new element is obtained from the residues of pitchblende, and, 
except for Its radio-activity) behaves as an impure thorium salt 
—Solubility of a mixture of salts having a common km, by M. 
Charles Touren. An experimental study from the Nemst 
point of view of the solubility of mixtures of potasnum 
chloride and nitrate, and of potassium bromide and 
nitrate, the results being Riven graphically —Action of 
hydrogen upon antimony sulphide, by M. H Pelabon The 
interaction of hydrogen and sulphide of antimony In sealed 
tubes at 440* showed that the composition of the gaseous mix 
turn, hydrogen sulphide and hydrogen, was cohstant and inde¬ 
pendent of the amount ol solid sulphide or of antimony present 
At 635” the results were similar, and the Inverse reaction of 
hydrogen sulphide upon antimony reached practically the same 
equilibrium.—On an arsenide of nickel, by MM Albert Granger 
and Gaston Duller Reduced nickel heated in a current of 
carbon dioxide carrying the vapours of arsenic trichloride gives 
an arsenide, NLAa*.—On the blpbasphide of tungsten, by M 
Ed Defocqx. By the action of dry hydrogen phosphide upon 
tungsten bexachloride at 4jo k C a new compound, WP*, is ob¬ 
tained, the properties of which are given. A chloropboaphide, 
a double phosphide, and another new phosphide were ob¬ 
tained from this.—On a new terpenic alcohol and its deri¬ 
vatives, by M, P Genvresse. The new alcohol, pinenol, 

CmHhO, is obtained by the action of nitrous vapours 
upon ptnene or essence of turpentine. A new oxime, 
pmeooonoxJme, Is obtained at the same time, the ketone 
corresponding to which is readily obtained by the oxidation 
with chromic acid of the pinenoL—Action of phenyl Iso 
cyanate and isotbiocyanate upon the dibasic acids, by M 
filophe Blnech, The Haller reaction is a general one, and 
allows of the preparation of axelaic dianmde, phenyl iso- 
driooynnata behaves like the isocyanate with fatty dibasic 
adds, with the exception of the malonlc acid*.—Influence of 
an active vegetation upon the formation of thuyoae and 
thuya), far M Eugtae Chambot —Considerations on the differ¬ 
ences wluch exist between the fauna of the Opistobnifchia of 
the ocean coasts of France and of the Mediterranean ooasta, by 
M, A. Vayutoe.—On the coologioal affinities of the PhoronJdia 
and Nemertinss, by M. Louis Route.—On the embryonic 
development of the Cestodia, by M. G, Saint Remy —Sounding 
and analysis of the sediment of Lake Galescu in the Southern 
Carpathians, by MM de Martoone and Monteanu MuSgocL— 
On the strata near Bray, by M Munier-Chalmas.—Contri¬ 
bution to the study of the antileucocytic serums and their action 
on the coagulation of the blood, by If C. Delexenne.—On 
the fixation of alkaline bases in the mineral skeleton of the 
human foetus during the last five months of pregnancy, by M 
!«. Hugounenq An analysis of the changes In the ratio of 
soda to potash in the mineral skeleton of the foetus from the 
fourth to the ninth month.—On the physiological properties of 
nitriles, by M Edmond Piquet An expen mental study of 
the toxic effects of Injections or ace to n it rile, sodium cyanacetate, 
donamie nitrile, and sodium a-cymorinnamatr, —Variations in 
the amount of iodine present in the thyroid gland of the 
newly-born under divers pathological hflncnc—, by MM. 
Charrin and Boureet.—Experimental reproduction of caries of 
the teeth, by M J Choquet—On a new pathogenic microbe 
In the rabbit, mUu^mypkagus tumkuH* by M. C Phisailx 
The bacillus Is foenfi In a rare disease of the rabbit, chiefly 
uifoU l ng the muselei.—Heterotopie differentiation. The tern 
teiogidu proc es s, by M Etienne ftabaud.—Therapeutic action 
of the add pbosphoglycerities, by M G Bardet 

Amsterdam. 

Royal Academy of Sciences, February 24.—Prof 
H. G,yVan de Ssndc Bakhuyaea In the chair —Prof Van 
Wjhe lead a par eroni simple and quick method of preparing 
picr<#jirtnine.—hof W H Julius read a paper on solar 
phenomena considered in connection with anomalous dispersion 
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of tight—The following papers wem presented for priMfoutfo h 
in the Pr$cmdings —Entropy of radiation (iL), by tie J; D. 
van der Weals, jun — A paper oh the focmatiouof tns uhstmi tDta 
of betaxol from dlsubstltuents, by Prof. A. F HoUemaa.— 
Enantiotropy of tin (iv ), by Dr. Erfast Cohen.—inquiries fatfo 
the system HNO, f- AgNQ,, by Dr C tin Eyk. Melted 
mixtures of the twn uuts successively deposit t mombobedtal 
and then rhombic T 1 NO* on the TING* side, and vbombohedml 



a change, either by pairing into another modification or by 
splitting up into its components. —Rational curves in space, by 
Prof Schoute. 
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ECONOMIC SCIENCE 

Th* Dixtributum of IneowCt By William Smart, M A , 
&c, Adam Smith Professor of Political Economy in 
the University of Glasgow Pp xv + 341 (London 
Macmillan and Co , Ltd, 1899.) 

OL 1 TICAL Economy is frequently called the dismal 
saence Just as frequently it is denied the name 
of saence at all, and the denial is fully justified as regards 
many books on Political Economy, which are full of 
vague speculation and rhetoric A book like the present, 
however, shows the reality of the science, and how far, 
indeed, it is from being more dismal to the ordinary man 
than any other science which requires close thinking to 
understand it A little reading of the present book will, 
indeed, prove to any intelligent reader that the analysis 
of the processes of exchange, which it is the function of 
Political Economy to examine and explain, is full of con¬ 
stant interest Mr Smart's special object is to show the 
distribution of the aggregate of what people call their in¬ 
dividual incomes, and incidentally he throws a great deal 
of light on the production of the incomes themselves and 
what is meant by it, as well as on the automatic organis¬ 
ation of industry, which is the condition of the production 
and distribution. As a corollary, he discusses, from a 
somewhat novel point of view, the question of the 
socialistic organisation of soctety, by which so many 
think the present organisation can be superseded , and 
the proof he furnishes that production and distribution 
cannot but go hand in hand, and that equitable distribu¬ 
tion is better provided for by the present organisation 
than in any other conceivable way, will be found most 
striking, and impossible for the Socialists to answer 
The initial point of the analysis is the connection which 
the author establishes between the aggregate of the indi¬ 
vidual money incomes of a community and the real in¬ 
come of that community , that is, the actual commodities 
and services which are represented by the money incomes. 
The reason for this is well set out in the introductory 
chapter A man of business and individuals generally 
reckon their incomes in money The income is so much 
14 mooey " The economist, on the other hand, 

u becomes so conscious of the inadequacy and ambiguity 
of the money measurement that he often fights shy of it 
altogether, and speAks of income as commodities and 
services, forgetting that in so doing he has stepped off 
the platform of the ordinary man At the same time it 
may be confessed that he is not altogether consistent in 
this attitude. Usually, when he passes from the con¬ 
sideration of the making of goods to that of selling them 
and paying the various makers for the making, he falls 
into the habit of the people around him, and thinks of 
income as merely so many shillings or sovereigns n 

The author does not fail, however, in his identification 
of the two things, and in proving the identity he estab¬ 
lishes very clearly how production and distn button go 
hand in hand, and that the one, in a modem industrial 
^community, is not conceivable without the other 

Without going into the detail of the author's classifi 
cation of income, which is hardly necessary in a general 
study, except for purposes of illustration, we may simply 
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notice that there are three mam classes ^f money income 
in a country like the United Kingdom First of all 
there is the money income arising from the rent of land 
and houses, and the interest or profits upon capital 
Second, there are the money incomes of the professional 
classes, of the army, navy, and civil services, and of 
others who render services to the community, but who 
are not usually spoken of as the working classes. Third, 
there it the income of the working classes themselves, 
the sum paid to them for the labour which they expend 
Practically, there is no theoretic distinction between the 
second and third classes of income The income in 
both cases is a payment for services rendered Even 
the first classes of income, however, cannot be considered 
as purely the return upon idle capital, which is received 
by the fortunate possessors of the capital Nothing is 
more interesting in the author's analysis than his demon¬ 
stration of the amount of labour and anxiety which goes 
to the making of profits upon capital in almost any 
form, the capital which can bring m an income to its 
possessor almost without labour being much more 
limited in fact than is usually imagined It is clear 
also that the share which is paid in respect of capital 
for a given production still leaves the amount of the 
share which is paid in respect of labour enormously 
greater, in fart inconceivably greater, than the amount 
which would come to labour without the capital The 
author shows very clearly also, in a most interesting 
chapter (Chapter xi), that a vast amount of service is 
rendered to the community which is unpaid, particu¬ 
larly, in this country, the labour of men engaged intpublic 
services, such as members of Parliament, municipal, 
county and parish counsellors, magistrates, students, 
explorers, managers of public institutions, and the like 
To these must be added the greatest unpaid service of 
all, that of women in the household The resources of 
a community accordingly are not merely the paid 
services which constitute the aggregate of the money 
incomes, but those other services also by which the com¬ 
munity benefits, although they are not paid for or 
assessed m any way 

The main point of the analysis, as it proceeds, is ap¬ 
parently to be found in Chapter xn, jn which it is 
established that the money income 19 limited by the real 
income, the two things being identical, and that in the 
distribution of the real income an increase that goes to 
one contributor means a deduction from all the other 
contributors and vice vend It follows from this also 
that the total production of the community is the measure 
of what can be distributed, and the only way in which 
the community as a whole can advance is by an increase 
of the total production or an improvement in quality 

The author gives here a very good illustration, that 
of a rich man's daughter, of whom the complaint is 
sometimes made that by going into the labour market 
and competing with working women who have to depend 
upon their work for a livelihood she takes the bread out 
of their mouths 

“ Let us suppose that she has been ge ttmjgr a dress 
allowance of 30/ from her father, and that 1 n view of her 
making 12s 6 d a week in typewriting he stops the 
allowance There is no difference to the g irl except the 
honest glow of independence. But what of the father ? 

C C 
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He has now a sum of 30/ of unspent income. Suppose* 
to make the argument quite dear, that with this sum be 
engages another typist in bis own office Is this not a 
new opening in the industry ? And granted that Miss 
Dives has displaced another typist, if this displaced one 
gets the new situation, has this competition taken the 
bread out of Miss Lazarus’ mouth? The position, of 
course, practically, is that the new typist has added a new 
sum of wealth to the community, and is paid by the 
value of this new sum ” 

In this way the author deals with the popular fallacy 
that there is in a community only so much work to go 
round, and that if some are unemployed, the way to get 
this margin into work is to shorten the hours of those 
who are employed The exact reverse is the truth The 
way to produce more employment is to increase the pro¬ 
duction of those who are already employed, and so cause 
a greater demand for labour upon which the value of 
that increased production is spent 

The author discusses at great length, in the second 
part of the book, the principles of distribution, and we 
are sorry that we have not left ourselves space to follow 
him as much as we should like. The demonstration is 
clear, however, that no distribution of the aggregate 
income of a community upon any principle of equal needs 
or other such principle dreamed of by Socialists is even 
conceivable, and that the only way, m fact, that rough 
justice can be done is by the income of each individual 
being assessed at what his services fetch in the open 
market This is the essence of the individualistic struc¬ 
ture of society, and its justification is that there is no 
other lyay of measuring individual services against each 
other 

Altogether, we must commend the book very highly as 
a careful study of most difficult problems The author’s 
style is clear and pointed, and there is not an obscure 
page in the book It is an excellent work to put into 
the hands of the economic student R Git pen 


PRACTICAL MATHEMATICS 
Practical Mathematics Summary of Six Lectures de 
livered to Working Men by Prof John Perry, D Sc t 
b RS, February and March 1899. (London Eyre 
and Spottiswoode, 1899) 

r ‘PHESE Lectures were delivered as introductory to the 
A new subject of Practical Mathematics, recently 
established in the examinations of the Science and Art 
Department, but, incidentally, they serve to show how 
we have come by our state of lethargy, out of which we 
have had so rude an awakening 
Recent events in South Africa have given a shock to 
our insular self-sufficiency, and made the reflective tremble 
to think what would have happened, remembering the 
fate of France, if we had been involved with a real 
European power, with no opportunity of gaming time 
for a reorganisation oFour antiquated methods 

Wp have lost initiative and flattered our own supen 
ontf, instead of observing the marvellous progress of 
other countries, and this self-sufficiency is especially 
noticeable in our scientific and practical methods, so that 
among us it was considered hopeless for a benighted 
fbreigner t French or German, however hard be might 
work, to rival methods we could acquire without effort 
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Our practical men have been content to Jog along by 
rule of thumb and the knowledge acquired from endless 
mistakes, imagining the rest of the world felt its why in 
the same blind fashion , holding no communication with 
the theorists, who, as mostly engaged in the educational 
line, were high up in an setheieal plane of thought, and 
despised all practical applications of theory to nature, 
ignoring the ideas which are in the course of trails 
forming the conditions of civilisation. 

These Lectures on Practical Mathematics are useful 
in lifting the thoughts of the working man out of his 
narrow groove, and are also worth the study of the pure 
theorist, in showing him how to take the additional and 
difficult steps, hitherto neglected, but required for making 
his theory of immediate practical utility , at the same 
time to give him some useful hints for smoothing the 
initial path of mathematics from needless difficulties 

The Lectures begin with some valuable advice on the 
proper method of performing the simple arithmetical 
operations, a subject which is carried out with us in a 
scandalously antiquated manner The keynote of prac¬ 
tical numerical computation is given in § 3 — 

“ When calculating from observed quantities, it is <fcr- 
honest to use more figures than we are sure of " 

Suppose tr is to be squared, taking its value as 3 1416, 
according to our obsolete methods, the result would be 
worked out to nine significant figures, even if five only 
were to be retained , the proper method, of writing the 
multiplier in reverse order, is explained on p. 4 , so, too, 
with division on p 5 Mantahm had the true arith¬ 
metical sense when he passed his remark on the bill of 
sale , but our schoolmasters proceed on the proverb— 
“ Take care of the pence, and leave the pounds to take 
care of themselves "—thus reversing the relative import¬ 
ance of the figures 

Prof Perry is a true disciple of Squeers, the discredited 
inventor of our modern system of technical education, 
hampered as he was by an incompetent demonstrator 
After giving the smallest possible preliminary explana¬ 
tion, he makes the student think out the principles for 
himself in the course of a variety of well chosen applica¬ 
tions of actual interest The Slide Rule, never mentioned 
in scholastic treatises, is introduced at once for practical 
calculations, this instrument rejects automatically all 
the unimportant and dishonest figures in the arithmetical 
operations of multiplication, division, involution and 
evolution After a short description with a diagram, 
Prof Perry finishes with the sound advice — 

Think it out for yourself, practise multiplying simple 
numbers , ask nobody to help you , and you will rapidly 
get familiar with, ana food of, the Slide Rule ” 

The celluloid scale of the latest patterns enables the 
figures to be read off with such increased accuracy that 
the Slide Rule may now supplant all books of Mathe 
mattcal Tables and Logarithms for physical and engineer¬ 
ing purposes, as measurements can rarely be made beyond 
four significant figures in Lord Kelvin’s Opinion 

A Table of four-figure Logarithms and Antiloganthms 
is appended, and further on a method is given (due origin¬ 
ally to Mr Edser) of calculating these logarithms, with 
which must be contrasted the elaborately difficult treat¬ 
ment of ordinary mathematical treatises, depending on 
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that elusive abstraction, the Exponential Theorem, 
which, as these, Lectures show, may be omitted and dis¬ 
regarded m a coarse of Practical Mathematics We 
remember the elaborate and majestically slow overture 
of Todhunter's Differential Calculus, wherein the initial 
motive of the Exponential Theorem is developed at 
such length, pausing to investigate the influence of 
fractional as well as infinite steps m the neighbourhood 
of the limiting infinity. No wonder the subject of the 
Calculus was a sealed book to all but a few of our students. 
Contrast this with the good fortune of the French 
schoolboy, who is introduced to the notions of the flow 
of variable quantities, and to the sacred symbols of the 
little d and the long / in a course of elementary algebra, 
such as “Cours cralgfcbre dl&ncntaire, conforme aux 
demiers programmes." 

Omitting all reference to the Exponential Theorem, 
and dealing only with the common loganthms employed 
in ordinary calculations, the number x is defined as the 
logarithm of y from the relation icr=y, x=\ogy 

Then, by employing the ordinary arithmetical opera¬ 
tion of square root, Mr Edser has given a ready method 
of starting a calculation of the loganthms, or rather the 
aatiloganthms, as follows — 


Jt 

ft 

ft 

” 1 

ft 

! it 


y 

Vio 

i/10 | 

V«o 

^10 

iyio 

y 

3 16*3 

> 7783 | 

13336 

1 11548 
| 0 0625 

10746 

logy 

0 5000 

0 2500 j 

0 1250 

0 03125 


The cube root of io, worked out by ordinary anth 
metical methods, and the fifth root of io, obtainable by 
Horne’s method r will provide additional antiloganthms , 
and thence by multiplication, we find y for jfr, 

, ft,. , and plotting these relations by a curve on 

squared paper (Nature, p 415, March i, 1900, Dr A 
Dufton), we can arrive at the simple results of io° 30,03 =» 2, 
ioP 4 ”*-3, io oB 43I -7, , and thence construct the 
chief divisions of the Slide Rule, and by farther inter¬ 
polation calculate the Table of four-figure antiloganthms 
and logarithms, which suffice for all practical purposes. 

Even the theoretical student, who cultivates mathe¬ 
matics as a subject which he will be called upon to teach 
in his turn, but never to employ on vulgar practical 
applications, would profit by approaching the study of 
logarithms m the same way. Afterwards he may open 
a page of seven-figure loganthms, and consider how 
much calculation has been expended on it, he will be 
surpnqed to find that, after he has written down the 
logarithms of a few of the composite numbers to serve 
as betacb marks, the Arithmometer set at a constant 
difference will run out the intermediate logarithms as 
fast y the handle can be turned, with an occasional 
change in the eighth decimal of the difference, wherever 
a bench marie shows that it is required. A little ele¬ 
mentary 4^11 of this kind will toon substantiate Prof 
Perry’s complaint (p. 38) — 

“Some friends of mine assert that no man or boy 
ought to he allowed to use logarithms until he knows 
how to calculate them. They say-this, knowing that the 
calculation is a branch of Higher Mathematics, and that 
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the average schoolboy, after six years of mathematics^ 
finds it hopeless to even begin the study of the Ex0o- 
nential Theorem. It is a hard saying I It is exactly 
like eaying that a boy must not wear a watch or a pair 
of trousers until he is able to make a watch or a pair 
of trousers. It is the sort of nnfeehng statement which 
so well illustrates the attitude of the superior person " 

The essentials of the subject of Analytical Geometry, 
which blocks the way in our present system of mathe¬ 
matical instruction, are given here under the title of 
Squared Paper After an encomium on its practical vir¬ 
tues, Prof Perry has the audacity to follow the Continental 
lead, and carry his audience straight up to the Calculus 
Accurate diagrams on this squared paper are given of 
the elementary curves, the graphs of x», x~", sin r, cos x, 
tan x, ***, as well as of the ellipse and hyperbola, 
practically all the mathematical principles required for 
the graphical representation of the variation of physical 
quantities 

The exponential curve, the graph of represents a 
quantity which grows or dwindles at constant compound 
interest or discount like a row of organ pipes, the rate 
of extinction of light, or the diminution of the density ot 
the atmosphere in a balloon ascent 
The graphs of y**x* and x~ n are the representation 
of quantities, such that 1 °/ 0 increase in x causes n J / 0 
increase or decrease m y This is the familiar state¬ 
ment of a complicated mechanical law, such as Froude’s 
Law, which asserts that in similar steamers over a given 
voyage 1 % increase in speed requires 6 % increase in 
tonnage and coal capacity, and 7 °/ 0 increase in engine 
power 

When the practical man is compelled to invoke theory 
to his aid, it is generally in some such manner as the 
above , from a known performance, say, of a steamer, he 
has to argue the requisite alterations, expressed in °/b» 
for slight differences in a new design 
The empirical formulas of internal ballistics and of 
armour-piercing are all examples of the same theory, 
the index w, sometimes carefully guarded as an official 
secret, is at once revealed by plotting on Human's 
logarithmic co-ordinate sheets, which the possessor of 
a Slide Rule can readily construct for himself, and Mr 
Vincent has shown, m his Report to the British As¬ 
sociation, 1898, that the semi-logarithmic co-ordinates 
can be employed usefully, in which a combination is 
made of the Slide Rule Graduations with the equidistant 
graduations of the foot or metre rule 

In answer to his question on p. 53, for a method of 
finding a”, where a and n are any numbers, the author 
may be referred to Mr Lanchester’s radial cursor attach 
ment, as well as to the double-logarithmic scale, which 
he will find described m the Catalogue of the Mathe¬ 
matical Exhibition at Munich, 1893, as the invention of 
Blanc, of Hamburg, and M d'Ocagne's "Traitd de 
nomographic," recently reviewed in Nature, will pro¬ 
vide a complete description of all such methods of 
graphical calculation 

Euclid supplies the place in our schools of the study 
of Formal Logic, so far as the essentials of strict demon¬ 
stration , but as no one employs the syllogism, not even 
Euclid, and time is limited now there is no longer the 
lack of the Middle Ages in subjects of scientific interest* 
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the working man student is recommended by Prof Perry 
to condense the essential facta of Euclid's “Geometry” into 
a few pages of careful instrumental construction, supple¬ 
mented by perhaps half a page of Algebra for the fifth 
and sixth books, and introducing at the outset the circular 
functions of Trigonometry, and, most important of all, 
the ideas and sacred symbolism of the Calculus. 

Valuable collections of examples are interspersed 
throughout the Lectures, all having a definite practical 
numerical character, or the interest of the practical 
illiterate mechanic would be lost , but we think the navi¬ 
gator would object to the units employed in Example 9, 
p 113 An advertisement in the daily press warns us 
that these Lectures to working men are to be discontinued, 
and so we are disappointed of the hope of a similar 
course, illustrated by practical examples, on Mechanics, 
m which, to employ the author's words, the occult 
phenomena described by the writers of cram-books 
on Mechanics to be used in preparing for certain ex 
aminations will find no place. Each exercise will fix 
firmly in the mind of the student the fact that a certain 
principle is of importance outside examination rooms f 
and the student, when he works out an answer which 
every practical illiterate mechanic knows to be ten times 
too great, will not complacently rest satisfied with this 
absurd answer, and talk about its being “theoretically” 
right 

The author has dared to introduce a lecture on Vectors 
and their use and treatment—that is. Quaternions in 
their simplest form, pace Prof TaiL The resolution 
and composition of directed quantities follows in a simple 
manner, on a railroad of mathematical argument, with 
out blowing up any culverts and bridges by such artificial 
obstructions as Duchayla's demonstration of the Parallel¬ 
ogram of Forces. 

The ideal treatise is the judicious combination of the 
Inwit and Outwit These Lectures, in their assigned 
scope of immediate practical application, work as fcr as 
possible on the Outwit principle, while there are ten¬ 
dencies in the world of abstract mathematics to exclude 
Outwit as far as possible, and to proceed entirely by 
Inwit, and this latter method interests and commends 
itself to the philosophic contemplative mind. Thus an 
increasing gap is arising between the two lines of thought, 
as the man of action must proceed at once on the avail¬ 
able rational theory , and he will incline to the treatment 
advocated with so much eloquence in these Lectures on 
Practical Mathematics A G Greenhill. 


A SYSTEM OF MEDICINE 
A System if Mediant by Many Writers Edited by 
Thomas Clifford Allbutt, MA.,MD 1 LL.D, F R C P, 
F R S Vol. v Pp. xiv + 1056. 71 illustrations, 7 
charts , 3 plates. Vol w Pp. x* + 944 44 lllus- 

"tratioo#, 3 plates , 2 tables. Vol vii Pp. xu + 937 
34 illustrations, 3 plates. Vol viii Pp. xii + 998 
16 illustrations, 3 pUtes. (London Macmillan and 
Co., Ltd, 1898-18991) 

P ROF CLIFFORD ALLBUTT is to be congratu¬ 
lated upon having completed what must have been 
a Herculean task In a science which changes with the 
velocity of medicine, the time consumed in the appear 
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ance of a work is a very important factor It is quite 
conceivable that during the period that must necessarily 
elapse between the first and the last volume of so monu¬ 
mental a work some discovery in medians, or the cognate 
sciences of transcen dented importance, might occur Such 
a discovery might affect equally profoundly both the 
wntten and unwritten volumes. A system thus astride 
an epoch-making advance in the subject-matter of its 
theme might bring the editor into serious embarrassment 
In this respect the lot of the present system has fallen in 
pleasant places It has been launched into the tide of 
medical literature without any such contretemps, and the 
first volume may be considered, from the practical stand¬ 
point, as much up-to-date as the last 

In the space at our command it is of course impossible 
even to enumerate the contents of the four massive 
volumes before us 

Vol v is devoted to diseases of the respiratory and 
circulatory systems. Dr Ewart wntes two comprehensive 
articles on bronchitis and bronchiectasis. The mono¬ 
graph on pneumonia is from the pen of Dr Pye Smith 
This article contains an interesting critique of the bac¬ 
teriology of pneumonia from the standpoint of the 
physician, and concludes with copious clinical statistics. 
Dr Percy Kidd contributes a succinct account of con¬ 
sumption, and what must be regarded as a very fair 
risumi of the different methods of treatment and their 
results. Dr Goodhart wntes an able account of that 
enigmatical disease, asthma. 

The second part of the volume treats of diseases of the 
circulatory system The first three articles of this sub¬ 
division are of general interest Sir Michael Foster con- 
tnbutes an essay on the general features of the blood. 
The clinical examination of the blood 19 fully dealt with 
by Dr Copeman In this article the massive literature 
of this subject is well condensed, no easy task , the essay 
is well up-to-date, and should prove most useftll in con¬ 
junction with its copious and well-classified bibliography, 
not only to those who are simply interested in the Subject, 
but to actual workers in the field. Prof Sherrington has 
condensed much matter into little volume in his article 
on cardiac physics. What to leave out, and what to put 
in, in an article upon this subject, in this place, must be a 
matter of very great difficulty We think the absolute 
value of the article has suffered somewhat from its con¬ 
densation, and that more space should have been devoted 
to this subject The physical and physico-chemical 
aspect of dropsy, which has received very scanty attention 
elsewhere, might well have been included in it Functional 
disorders and mechanical strain of the heart are treated 
of at length by the editor Here (p. 847), we notice 
a misprint, Prof Zuntx* collaborator was Geppert, not 
Goppert The volume concludes with articles on endo¬ 
carditis and valvular disease. 

In vol vi diseases of the circulatory system are 
continued. Sir Richard Douglas Powell contributes a 
full account of angina pectoris. After a preliminary 
division of the cases into two mam classes, the author 
proceeds to give clinical example*. The article concludes 
with a consideration of prognosis and treatment Dr 
F. T Roberts wntes upon diseases of the mediastinum 
and thymus gland. The greater part of the author's 
space is devoted to the interesting and complicated 
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■object of intra-thoracic new growths, which he handles 
in a most satisfactory manner The articles on throm¬ 
bosis and embolism are from the pen of Prof Welch, 
and are treated very fully. A most copious bibliography 
is appended, amounting to six pages 

An interesting illustration of the essential unity of the 
nerve muscle machine is afforded by a ati'dy of the 
editor's attempt to consider in two separate sections 
diseases of the muscles and diseases of the nervous 
system. How far one can divide, from the standpoint of 
disease, the neuro from the muscular clement is naturally 
of interest As a matter of fact, however, it is to be 
noted that, whereas the division between these two 
classes of diseases in the general page of contents takes 
place between the articles upon facial hemiatrophy and 
general pathology of the nervous system, in the text 
this is not so, the division occurring between the articles 
upon erythroraelalgia and diseases of the nerves This 
may be due, of course, to accident, at any rate, it should 
be cleared up 

In the section devoted to dise ases of the muscles, Prof 
Sherrington contributes a most interesting article upon 
tremor, tendon-phenomenon and spasm, and Dr Devan 
Lewis one on the general pathology of the nervous 
system 

Space equivalent to two whole volumes or rather more 
is devoted to diseases of the nervous system, and the 
various articles upon the different subjects in this section 
are very complete A few monographs are to be found 
here and there, in appropriate places, upon the general 
physiology and pathology of the subject Noteworthy 
amongst these is Dr FemePs essay upon the regional 
diagnosis of cerebral disease In it the chief parts of the 
bnun are considered seriatim, the effect of lesions of 
them described, some clinical cases given, and a biblio 
graphy appended to each section. This latter method 
will greatly facilitate reference, and might with advantage 
have been adopted in other instances Dr Haitian 
contributes an able essay upon aphasia and other speech 
defects. Hysteria forms a subject of an interesting 
monograph by Dr Ormerod The author discusses at 
some length the hypotheses of hystena, and criticises the 
psychical speculations of Janet Neurasthenia is treated 
of at length by the editor. He defends the entity of the 
disease, describing different forms of it according to the 
organ or set of organs presenting functional aberration 
Prof Victor Horsley writes upon traumatic neurasthenia 
Under this terra cases of nervous disturbance after rail¬ 
way accidents and other agencies producing sudden fear 
or emotion, &c., are considered The article should 
prove useful to the medical advisers of railway com¬ 
panies f it concludes with a suggestive paragraph upon 
malingering and points of medical jurisprudence 

A section, occupying some four hundred pages, is 
devoted to mental diseases. In the editing of this section 
Prof Allbutt has been assisted by Dr Savage Dr 
Meraer contributes a philosophical article upon vice, 
crime and insanity The volume concludes with a senes 
of essays upon diseases of the skin. A short appendix, 
compnsing an account of the recent researches on the 
malarial parasite, has been wisely added to supplement 
Prat Osier 4 ! article on malaria in voL it 

The editor and his collaborators must be immensely 
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relieved that so prolonged an effort has finally ter¬ 
minated The fact that the system is somewhat 
more bulky than was originally intended can scarcely be 
considered a disadvantage. Portability is hardly ex¬ 
pected of a M system 0 , further, Prof Allbutt's work, taking 
in regard the voluminous increase which has occurred in 
medical literature m the interim, compares favourably, in 
so far as bulk is concerned, with its predecessor It is 
sincerely to be hoped, and indeed expected, that the book 
will meet at the hands of the profession with that success 
which it nchly deserves F W Tunniu iFFb. 


THE NATURAL HISTORY OF WHALES 

A Book on Whales By F £ Beddard, M A., FKS. 

With 4o illustrations by W Sidney Berridge^ Pp 

xv + 32a (London John Murray, 190a) 

HE editor of the “ Progressive Science Senes,” Mr 
Beddard, has undertaken the preparation of the 
volume 14 On Whales ” Amongst the mammalia, no 
order is more remarkable than the Cetacea. The huge 
size, both in length and bulk, attained by many of the 
species, their fish-like habitat, the modifications in mam¬ 
malian structure necessary to adapt them for a life in the 
water, and the difficulties attendant on their capture, 
have invested them with an interest which appeals to 
the popular imagination as well as to the naturalist In 
writing this book, Mr Beddard has had in view the com¬ 
pilation of a volume which, whilst based on scientific 
lines, should be expressed in language divested as far as 
possible of technicalities, so that the descriptions might 
be understood by educated persons generally In this 
respect he has succeeded 

In the earlier chapters he describes the most character¬ 
istic features in the external form and in the internal 
structure of whales, and he compares them with other 
aquatic mammals In their sue, such species as Balaen- 
optera muse ulus and B sibbaldii are not only the largest 
of living mammals, but there is no evidence of animals 
having in past times existed which possessed a greater 
magnitude, the most gigantic extinct Saunan reptile, or 
even the Iguanodon, dwindling into insignificance be¬ 
side these monsters of the deep. The skeleton in the 
largest species, more especially the skull and spine, is 
characterised by the bulk of the bones There seems 
to be a relation in the thickness of the tegumentary 
blubber and the quantity of its contained oil to the 
weight of the bones. In the Greenland Whale the indi¬ 
vidual bones are much heavier in relation to their 
sue than in the Balaenoptendae, and the blubber is so 
much thicker in the former, that a Balatna mysttcelus , 
without taking into account the much greater value 
of its whalebone, and estimating only that of its oil, 
repays the whaling seaman much more than the capture 
of Sibbald's Whale, although the latter may be from 20 
to 30 feet longer In the Sperm Whale, again, in ad¬ 
dition to the valuable oil in the blubber, the cavity in its 
huge head contains many gallons of the peculiar fat, 
which, when solidified after the death of the animal, 
forms the well-known commercial article called sperma¬ 
ceti The fet with which these animals are so abundantly 
provided, being of much less specific gravity than the 
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medium id which they live, enables them, with compara¬ 
tively little muscular exertion, to fleet on and near the 
Surface of the water, and to breathe directly the air which 
is required m mammalian respiration. A feature in Ceta¬ 
cean anatomy is the great capacity of the thorax, the 
consequent large sue and expansibility of the lungs, and 
the mobility of the nbs, which in the whalebone whales 
only articulate with the sternum by a single pair The 
external configuration of the chest vanes in different 
species , in B mysticttus it is rounded laterally and 
somewhat barrel-shaped , but in the Finners it is more 
elongated in the dorti ventral diameter, and with a 
smaller diameter from side to side. In both forms it is 
capable of great expansion, so that the whale can dive 
to a great depth and remain under water for a consider¬ 
able time, until the need anses to come to the surface to 
expire the contaminated air in the act of 11 blowing,” and 
to take in a fresh supply 

In the chapters on classification, Mr Beddard has very 
properly rejected many of the genenc names introduced 
by the late Dr E Gray, who in his later life gave to each 
species a new generic name, and almost went so far as 
to regard each skeleton, or part of a skeleton, in the 
British Museum as representing a distinct species He 
has adopted the more restricted nomenclature employed 
by van Beneden, Flower, Turner, and other recent ceto- 
logical authonties His descriptions of the specific 
characters are tersely put, and can be readily understood 
oven by those who are not trained anatomists The 
figures of the species, so far as he has provided illustra 
tions, are characteristic, though in at least five instances 
his drawings have been made from the senes of casts 
displayed in the Whale-room in the Bntish Museum, the 
last administrative work discharged by Sir W H 
Flower, and not from the original drawings We ob¬ 
serve, however, that several of our Bntish species are 
oot figured , three species of Balamoptera, the Hump 
backed Whale, the White Whale, Lagcnorkynchus albt 
rx>strts y and even the common Porpoise, except in its 
embryonic form, have not been included in the illus¬ 
trations This is much to be regretted, as one of 
the main objects of a semi-popular book of this kind 
should be to place in the hands of those who live at 
the seaside a work which will enable them to dis- 
cnminate the species of whales, examples of which 
from time to time are stranded on our shores, and 
not to class them all together, as is too often done, 
as “ bottle noses ” How important it is to famihanse 
people who have some taste for natural history studies, 
with the means of recognising specific differences, is 
illustrated by Sowerby's Whale The first example of 
this Cetacean was described by James bowerby from a 
specimen stranded in 1800 on the shores of the Moray 
Firth No further specimen was recognised in Scotland 
until 1872, since which date two specimens have been 
•obtained in the Shetland Isles, two in the Firth of Forth, 
and iir September of last year Mr Willuun Taylor 
secured three specimens—male, female and young- 
stranded in the Moray Firth only a few miles from the 
spot where SowerbjPs original example was found On 
the English coast a specimen was got m 1885 at Spuro- 
point, and another In 1892 at Overstrand, near Cromer , 
but we know of only one specimen identified on the 
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coast of Ireland. It is obvious, therefore, that Ibis 
Cetacean it not so uncommon as was Originally supposed* 
When those who dwell by the sea become more alive to 
the recognition of the specific characters of whales, we 
may reasonably hope that other species, now considered 
rare, may be found to be not infrequent visitors to our 
shores 


RESEARCHES ON GLYCOGEN 
Microscopic Researches on Glycogen Part 11 Glycogen 
of Snails and Slugs, m morphological and physiological 
correspondence with the Lymph System of Verte¬ 
brates. By Charles Creighton, M D Pp. 127 , 9 
coloured plates. (London Adam and Charles Black, 
1899 ) 

ART I of this work, which appeared about three 
years ago, treated of the physiological functions of 
glycogen It contained a number of interesting records 
of microscopic work, and showed that glycogen is present 
in a number of situations, particularly during embryonic 
life, in which its presence was previously unsuspected. 
Claude Bernard, m his classical work on the subject, 
recognised the presence of glycogen in the placenta and 
ni ny other embryonic structures, and Dr Creighton 
amplified this by more numerous observations As de¬ 
velopment progresses, and specialisation of function 
occurs, the glycogenic function is narrowed down to the 
liver and muscles instead of being widespread throughout 
the tissues. Dr Creighton concluded, on what we regard 
as insufficient grounds, that the function of glycogen is 
much more important than physiologists have hitherto 
considered to be the case He insists on its M formative n 
function, by which we suppose he means that it is an all- 
important or even essential substance in the construction 
of living matter, and he even assigns to it a respiratory 
function, believing that in early life it takes the place of 
hemoglobin His proofs of its oxygen-carrying capacity 
were even less complete than those of its formative 
properties 

All physiologists admit the importance of glycogen, 
they would require very stringent evidence, however, 
before they admitted that it is essential to the formation 
of protoplasm, or that a carbohydrate is capable of doing 
the work of a complex nitrogenous and iron containing 
material like haemoglobin It is regarded rather as a 
storage or reserve product, part of the cell-contents 
rather than part of the cell substance, and its use is 
doubtless principally by its subsequent combustion to 
contnbute to the liberation of energy m the form of 
molar and molecular movement, work and heat 
In Part u, which is now before us, we have at before 
a very elaborate series of microscopic observations, 
undertaken with infinite pains, and illustrated by ex¬ 
cellent drawings. It treats of the various invertebrate 
dosses, and shows the presence of glycogen in numerous 
situations, the work of others in the same connection 
has been collected with care. The proof that the sub¬ 
stance is always glycogen would have been more com¬ 
plete if the observer had not limited himself to one test, 
namely, the micro-chemical reaction with iodine. Still, 
if we regard this as trustworthy, we have before m 
a valuable collection of observations which show how 
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widespread the distribution of glycogen is, and we may 
safely draw the conclusion that its function is extremely 
important 

As before, however, we hesitate to follow Dr Creighton 
in his speculations regarding the nature of these function* 
For in addition to its formative and respiratory functions, 
the multifarious duties of lymph are now ascribed to this 
single and comparatively simple material The arguments 
that lead to this startling conclusion are extremely curious 
to follow. He finds that in snails and slugs which have 
been specially worked at, glycogen is chiefly deposited 
in certain connective tissue corpuscles, which are desig¬ 
nated plasma cells. These are principally arranged along 
the course of the blood-vessels, and in some instances 
they form a complete coating to the vessels This is 
considered to indicate the existence of a primitive 
lymphatic system If this is so, there should be evidence 
in the higher molluscs that this becomes more perfect, 
and the different stages in the evolution of the lymphatic 
vessels should be capable of demonstration There is, 
however, no attempt to do this f in fact, it is admitted 
that in the highest molluscs, the cephalopods, which have 
a very perfect vascular system with arteries, veins and 
capillaries, this arrangement of the plasma cells does 
not occur, and these animals have little or no glycogen 
in their tissues Moreover, if the arrangement and 
chemical construction of the plasma cells of the snail 
has the great morphological value attached to it by Dr 
Creighton, it is remarkable that it is not found through¬ 
out the class of gastropod molluscs, to which the snail 
belongs , it is apparently limited to quite a few members 
of the group So much importance is attached to this 
idea by the author, that he almost seems, though his 
words are not quite clear on this point, to assume that 
the snail and slug are, in the line of descent, very near 
Ancestors of the vertebrate family There is no attempt 
to show the links in the chain, nor to explain why an 
exceptional and almost accidental arrangement of con¬ 
nective tissue cells in one or two isolated molluscs should 
confor this honour upon such isolated specimens. We 
do not thifik that a theory of this kind will do much to 
shake the thoroughly well-grounded work of Haeckel and 
other morphologist* 1 

To the physiologist the next conclusion drawn will be 
even more startling, it runs as follows if the plasma 
cells represent a lymph system, the glycogen of those 
cells must represent lymph. It hardly seems worth while 
to argue against such an unwarrantable suggestion Any 
other constituent of the plasma cells might equally well 
have been selected Lymph is a complex fluid acting as 
a middle-man between blood and tissue elements , it is 
contained in spaces between and around the cells, not in 
the interior of their cell substance. If one seeks for an 
analogy between the two mobile fluids of the vertebrate, 
in the invertebrates it will be found much more easily m 
snany members of the worm group which have coloured 
Wood in their vessels, and colourless fluid in certain parts 
of their body<mvity 

Dr Creighton’s production, therefore, though interest¬ 
ing as a record of observations, is most*ditappointing so 
for as conclusions are concerned. Wide, sweeping, almost 
revolutionary theories are advanced without a shred of 
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real evidence to support them If the book serves no 
other purpose, it will at least act as a warning example 
of the danger of drawing hasty generalisations from im¬ 
perfect data, data gathered from the exclusive study of 
one particular small point with one exclusive method 


OUR BOOK SHELF 

The Elements of Alternating Currents By W. S. 
Franklin and R. B Williamson Pp 212 (New 
York The Macmillan Company London Macmillan 
and Co,, Ltd., 1899 ) 

In this book will be found a very fair risumt of the 
theory and practice of alternate current working, and of 
the modem developments associated with the use of 
polyphase currents and the induction motor 
It is interesting to compare a work such as the present, 
characteristic as it is of American methods, with similar 
works published in this country Messrs Franklin and 
Williamson's treatment of their subject is distinguished 
by conciseness, and by the almost total exclusion of any¬ 
thing of historical interest, though the authors, in the 
preface, acknowledge their great indebtedness to Stem- 
met* M whose papers are unique in their close touch with 
engineering actualize*” The beginner will, perhaps, 
find that the brevity of treatment renders the theory, and 
the usually excellent graphical constructions, here and 
there obscure. But, on the other hand, the comments 
upon the practical aspect of each question taken up are 
of great value, especially to readers in this country, where 
experience with polyphase currents is limited to some 
half dozen installations of but few months standing 
Continental engineers, accustomed to use the well 
| known Hartmann and Braun instruments, will be aston¬ 
ished to learn that “ the only hot-wire instrument which 
is much used is the Cardew voltmeter” Under the 
heading w Revolving Contact Makers,” the only form 
described is that using a jet of conducting liquid making 
contact with a revolving pm connected through the shaft 
of the alternator , while the much more convenient form 
with two brushes and a revolving piece of metal let into 
an insulating disc, which enables an electrostatic volt¬ 
meter to be momentarily connected across any two points 
in the alternator circuit, is not mentioned. 

The chapters relating to the theory of the synchronous 
motor, the rotary converter and the induction motor 
contain information not easy to find elsewhere in acces¬ 
sible form. The short concluding chapter on the trans¬ 
mission of power, however, lacks a simple statement of 
the relative amounts of copper required by different sys¬ 
tems of electrical transmission, ana the respective merits 
of these systems as regards regulation 
Much information is to be found in this book in small 
compass, and it will prove of value to engineers engaged 
in alternate current practice L> K» M 

Oysters and Disease An Account of Certain Observ¬ 
ations upon the Normal and Pathological Histology 
and Bacteriology of the Oyster and other Shellfish By 
Prof* W A. Herdman, D Sc, F R S, and R Boyce, 
M B Lancashire Sea Fisheries Memoirs No 1 
Pp. 60 , 8 plates (London George Philip and 
Son, 1899.) 

The monograph before us gives the results of three years* 
work by the authors on oysters and disease. This thesis 
is, of course, by no means new to either the general 
scientific reader, the medical officer of health, or, indeed, 
the general public Oysters have for several years been 
suspected, and, indeed, m some cases almost proved, to 
be the source of typhoid fever A most interesting report 
was issued upon tnis subject by the Local Government 
Board, which, if the reviewer remembers rightly, was 


588 


NATURE 


[April 19, 1900 


fully noticed in there columns. As the readers of 
N vturf are probably aware, as a result of this report, 
an Oyster Bill has been laid before Parliament 

So far as the present memoir is concerned, it may be 
divided into two parts. The first part deals with the 
44 greenness ** of oysters This appears to be due in 
different kinds of oysters to different causes. In certain 
oysters it seems undoubtedly connected with the presence 
of an excess of copper , and so far as the Falmouth 
oyster is concerned, the authors confirm the earlier work 
of Prof Thorpe in this connection From the general 
histological standpoint, it is interesting to note that the 
authors found Macallum’s haematoxylin method to be a 
very delicate test for copper as well as iron. But the 
presence of 11 greenness,” even when connected with 
copper, does not necessitate the oyster in question being 
unfit for food Some 14 greenness " has no relation with 
the presence of copper, as, for instance, in the case of 
Marennes oysters 

With regard to the bacteriology of oysters from the 
standpoint of disease, the monograph does not contain 
any \ery important additions to our knowledge So far 
as concerns the subject of deepest interest to the public, 
namely, the relation between oysters and typhoid fever, the 
general reader will be relieved by Conclusion 12, p. 54 — 

44 Although we did not find the Bacillus typhosus in 
any oyster obtained from the sea or from the markets, 
yet in our experimental oysters, inoculated with typhoid, 
we were able to recover the organism from the body of 
the oyster up to the tenth day We show that the 
typhoid bacillus does not increase in the body or in the 
tissues of the oyster, and our figures indicate that the 
bacilli pensh in the intestine " 

Saenttfit Papers By John William Strutt, Baron 

Rayleigh, D 5 >c, F R S Vol 1,1869-1881 Pp xvi + 

562 (Cambridge At the University Press, 1899.) 

Thl publication of collections of scientific papers serves 
a three fold purpose It renders easy of access scattered 
papers for which search would otherwise have to be 
made through a considerable mass of proceedings, 
transactions and journals , it furnishes a history of tne 
part played by the author of the papers in the onward 
progress of scientific knowledge, and it affords an insight 
into the thoughts which the author has put into writing 
at various stages of his lifetime. To adequately serve 
the last object the collection must be comprehensive, and 
no paper should be deemed too short or of too passing 
interest to be included in the senes We cannot do 
better than quote Lord Rayleigh’s remarks on this point 
in the preface — 

44 Some short papers of a rather slender character have 
been included there may serve to mitigate the general 
seventy In consulting similar collections 1 have usually 
felt even more grateful for the reproduction of short and 
often rather inaccessible notes than for the larger and 
better-known memoirs” 

Even the questions ret by Lord Rayleigh in the 
Mathematical Tripos for 1870 are here reprinted, and 
the pages containing there will, we are certain, be well 
fingered in the copy which finds its way into the 
Cambndge University Library 

An analysis of the seventy-eight papers in the present 
volume, ana which represent Lord Rayleigh's work in the 
period 1869-1881, gives the following results —Acous 
tics and vibrations. 34 papers , optics, 33 , hydrodynamics, 
o , electricity, 6 , dynamics, 5 , pure mathematics, chiefly 
harmonic analysis, 6 , various, 5 

It will be seen that the main portion of Lord Rayleigh's 
work in this period deals with sound and light. Many 
of the papers on the former subject have been included in 
his well known 44 Theory of Sound,” and are not re 
produced ; but readers of the latter book will learn from 
the references here given how much of the theory is due 
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to Lord Rayleigh himself We need only refer to the 
theory of resonance, the general theory of vibrations and 
its particular case of 14 approximately simple systems,” 
the pitch of organ pipes. Of optical papers, the best 
known are Lord Rayleigh's investigations on the scattering 
of light by small particles, and on the colour and polar 
isation of the sky We have also in the present volume 
papers on the construction of diffraction gratings and 
their reproduction by photography, experiments on 
colour, and optical investigations relating to the spectro¬ 
scope Lord Rayleigh's nydrodynamical papers on the 
stability and instability of jets are well known The 
last paper in the volume is that on the infinitesimal bend¬ 
ing of surfaces of revolution, which subsequently formed 
the subject of discussion at the hands of Prof Love. The 
volume will be a welcome addition to our libraries, as 
will be those to follow containing Lord Rayleigh's later 
papers G H B 

Ueber das System der Nagethtert, tint phylogenetische 

Studie Von TychoTullberg Pp v +514, 56 plates. 

(Upsala Berling, 1899) 

This separately published memoir, with its own pagin 
ation, is an excerpt from the Nova Acta of the Royal 
Society of Upsala. It is not too lengthy for the due 
treatment of the subject, and it is very copiously illus¬ 
trated Dr Tullberg has performed a useful piece of 
work m bringing together the bulk of what is known 
about the rodents into one comprehensive monograph , 
his proceeding might be well imitated for other orders, 
in view of enormous and increasing literature The 
present memoir, however, is not a compilation in any 
sense of that word. The first part, which is rather more 
than one half, consists of a senes of descnptions of a 
large number of species of rodents examined by the 
author There descnptions are quite full, and deaf with 
external, as well as internal, characters In some of the 
facts there detailed, we observe that the author is at 
variance with the statements of others. For example, 
he does not distinguish the two genera of Lemmings, 
which are a little apt to be confused, by the occurrence 
or non-occurrence 01 fur upon the soles of the feet At 
this moment we ore unable to confirm or to dispute his 
correction of current statements. The list of literature 
is an abundant one , but the author seems to have over¬ 
looked Mr Beddard's paper upon the rodent brain, and 
Mr Parson's account of the anatomy of the little known 
Cape Jumping Hare, Pedetes Perhaps the MS of the 
work was in type before the appearance of the last of 
there papers. The scheme of classification adopted by 
the author will not commend itself to all The Sciuro- 
morpha and Myomorpha of many are associated into a 
tribe, bciurognathi, which is contrasted with the only 
other tnbe of 44 simplicidentate ” rodents, viz. Hystncog 
nathi The genus Pedetes, to which we have referred, 
is placed in the former, a view which we do not share. 
We would also follow Mr Thomas and regard the genus 
Bathyergus as belonging to the Myomorona, and not to 
the 44 porcupmy " rodents, where Dr Tullberg places it 
The criticisms, however, do not affect the general merits 
of this important contribution to our knowledge of the 
makmnalia FEB 

A Surgical Operating Table for the Horse By J A. W 
Dollar, MRCV 5 Ppvi+43 (Edinburgh David 
Douglas, 1900) 

Veterinary surgeons are well aware of the difficulty of 
controlling horses during operations. Mr. Dollar de¬ 
scribes the methods m general use, and various operating 
tables used in France, Germany, Spam and elsewhere. 
A table devised by him, and described in detail, is a 
machine by means of which a hone can be supported in 
any position and operated upon. Numerous illustrations 
show the table in different positions during the actual 
progress of veterinary operations. 
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LETTERS TO THE EDITOR. 

[ Th* Editor does not Mi kimnlf nspomiblo for opinions ox 
pruud by his corrospondonts mithor can hi mndortak* 
to rotum , or to correspond with th* writors of % rejected 
manuscripts isetendodfor this or any *th*r part of Nature 
Ho nottce is taken of anonymous communications ] 

The Eclipse Wind 

Although meteorological observations during total eclipses 
of the sun are of secondary importance, the changes of tempera 
lure and humidity being well known, yet it is still uncertain 
whether those changes do occur in atmospheric pressure, and, 
consequently, of wind, which, theoretically, ought to result from 
the sudden chilling of the air by the passage of the moon's 
shadow, and the consequent Increased barometric pressure out 
of which the wind should blow In all directions 
The letter of Mr J W Evans, in Nature of December 28, 
1899, describing his observations during rhe Indian eclipse of 
1898 is an interesting contribution to (he subject of the 11 eclipse 
wind,” and brings to mind the special investigations undertaken 
by Prof Winslow Upton and myself during the total solar 
eclipses of August 19, 1887, in Russia, and of January I, i88j, 
in California, the results of which are described, respectively, in 
Am$r Meteor Journal, \ol iv , and in Annals 1 st ton Ob¬ 
servatory of Harvard College , vol xxix No. I Aneroid 
barometers, including a recording instrument, all with open 
scales, were used, ana, in addition to the anemometer, a record¬ 
ing wind vane was taken to California. There the sky was 
clear, but in the Russian eclipse it was heavily clouded As 
regards the atmospheric pressure, it must be said that, while in 
both eclipses minute nses occurred during the total phase, yet 
they cannot be attributed with certainly to its influence, since 
similar fluctuations occurred on other days. As regards the 
u ind, the eclipse appeared to produce an appreciable effect, for 
the wind backed (contra clockwise) before totalit), and veered 
(clockwise) to us original direction afterwards, its velocity 
diminishing as the eclipse progressed This is what would be 
expected to happen at a station situated near the central path of 
a shadow movmp north east In both eclipses it was nearly 
calm during totality 

With the hope of settling these questions, the writer mined 
the Harvard Observatory party that observed the total solar 
eclipse of April i6, 1893, in Chile, where not only was clear 
weather assured, but the regular diurnal period of the barometer 
afforded an excellent opportunity to study any non periodic dis 
turbance due to the eclipse Besides the previous instruments, 
Richard's 11 statoscope," or differential barograph, was em 
ployed, with which, when the temperature is kept constant or 
allowed to change at a uniform rate, variations of pressure 
approximating 0*025 millimetre (i/ioooinch) of mercury are 
recorded In order to secure a free exposure in all directions 
for the observations of wind, the station was located on the 
summit of a mountain Notwithstanding perfect conditions— 
the da y being clear, and a counterpart of those preceding and 
following—no unusual changes In pressure during any of the 
phases of the eclipse could oe detected, and if any variation 
occurred, it was insufficient to disturb the regular diurnal period, 
and must have been of the order of a thousandth of an inch 
The record of wind direction again showed a backing of the 
wind prior to totality, and a veering round afterwards, but as 
these oscillations were not infrequent at other times, they cannot 
bet ascribed certainly to the eclipse. The wind reached its mini¬ 
mum velocity soon after the first contact of the moon's limb, and 
steadfy increased until after the fourth contact 
WhQe these observations seem to prove that any change in the 
atmospheric pressure during a total solar eclipse is so small as to 
escape measurement, yet there does appear to be evidence of 
changes In the wind Mr Evans observed acontnuy rotation of 
the wind to that described above , and the reports of the changes 
in wind during many eclipses, which were collected by the late 
Mr Ranyard {Memoirs Roy* Astros*, Soc voL xlL chap xxxv ), 
are very contradictory* 

Therefore, it would be interesting If, on May 28, observers 
aloog the path of totality In the United States and elsewhere 
would make frequent observations of the direction and strength 
of the wind Still more valuable dab} could be obtained from 
a few self recording wind vanes and anemometers exposed high 
enough above the ground to be free from local influences. 

A. Laurence Rotch 

Blue Hill Meteorological Observatory, USA, April 3. 
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Lord Kelvin's Origin of Qranlte 
It lx a sound maxim that if you want a thing done you must 
do it yourself So, as no expert has replied to my query as to 
the soundness or Lord Kelvin s theory of granite, propounded in 
my letter of February 23, I have consulted a big Dana's 
'* Mineralogy " with the following results. 

It may be premised that Lord Kelvin assumes for his liquid 
lava a specific gravity of 2 50, but as according to Dana the 
basaltic lava of Kilauea is In one case as high as 3 20, the 
primeval liquid lava may have averaged 2 60 
Although a 50 will work out well enough, 2*60 Is much more 
striking as an illustration of the effect of the assumed convection 
currents upon volcanic minerals. 

The following is a list of volcanic minerals in the order of 
their density, with a rough indication of their composition so far 
u soda, potash, lime, magnesia and iron are concerned — 

Noftenn Soda 2 25-2 40 

Hauyne Soda lime 2 24-2 50 

Leucite Potash 2 44 2 56 

Nepheline Soda 2 50 2 65 

Sanadine Potash 2 56 

Labradorue Lime 2 67-2 76 

Am phi bo lei Magnesia, lime, iron 2 90-3 40 

P>roxenes Magnesia, lime, iron 3 23 3 50 

tree silica is represented by tridymite 2 28-2 33, instead of 
by the heavier quartz. 

If we take 2 60 to be the specific gravity of the primeval 
liquid lava, the division between crystals that would float and 
those that would sink comes beLween sanadine and labradorite 
Some little allowance should be made for expansion on heating 
According to these specific gravities, it would appear that the 
snow shower produced by the convection currents would not 
hAve the effect of silting up the lava ocean with granitic cryitala 
set in a mother liquor of basalt, but would have the effect of 
| differentiating the lava into light and heavy strata, until the 
j convection currents themselves would be checked and the sur¬ 
face stratum, composed largely of potash and soda silicates, left 
free to freeze And, we may note, that the upper stratum Is 
composed of the raw materials of granite, wnue the lower 
stratum is composed of the raw materials of basalt 

At this point geology and petrology commence work, and 
what subsequently befals the primeval crust, after the advent of 
water and sediment, may be read between the lines of the great 
works of MM Daubrce, Fouqu 4 and L^vy 
The question of a floating crust affects no doubt the problem 
of the age of the earth, hut that is beside my point, which is 
strictly confined 10 the origin of granite 
Torquay, April 3 Arthur Roope Hunt 

U New Zealand a Zoological Region? 

In your issue of January 11, Mr H Farquhar wrote drawing 
attention again to the incongruity of associating New Zealand 
with Australia in a zoo geographic sense He correctly insists 
that the New Zealand feuna is not most closely allied to that of 
North east Australia (Queensland) It Is significant that those 
writers who advocate the alliance of New Zealand to Queens 
land have not seen either country, while those who deny such 
relationship have studied or travelled in both or either areas. 
No observer who had a first band knowledge of the two coun¬ 
tries could agree with Dr Sc later that 44 it u probable that the 
whole fauna of New Zealand has been originally derived from ” 
Australia 

In the following number (p 273), Dr A. R Wallace, writing in 
support of his own and Dr Sclater's views, does not demonstrate 
or reaffirm their accuracy, but merely lays strera upon the 
inconvenience of an opposite view 

That an error is convenient is no good reason for its mainten 
ance. Rcgardlesi of the direction in which they point, our fint 
care must be the accuracy of facts and deductions. 

But, as Dr Wallace implies, there may be feirly laid upon 
destructive critics the burden of restoring by constructive work 
the effects of their ravaget. 41 If,” rays Dr Wallace, ••antipodean 
naturalists restrict the * Australian Region 1 to AuslimQa and 
Tasmania, what shall be done with the remainder of his own 
Australian Region ?” I have proposed {/oum Malacology, iv 
1895, p 55) that New Zealand, New Caledonia and neighbouring 
groups (Inclusive certainly of the Solomons, perhaps of New 
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Guinea) might be collected into a Melanesian mb-region, and 
subordinated to the Oriental Redon. Since I have elaborated 
the*e views In another place, I will here limit my argument to a 
couple of mi poor line references. 

(1) When Dr Wallace first relumed from his Eastern travel 
hii impression of a natural region was one “ extending from the 
Nicobars in the north-west to San Christoval, one of the 
Solomon Islands, on the south east, and from Luzon on the 
north to Rotti, at the south west angle of Timor, on the south ” 
(Report British Assoc 1863, Trmns p 107) 

(2) Dr W Bolting Hemsley has stated 41 There is no doubt 
that the combined Fjjmn, Samoan and Tongan flora u eminently 
Malayan In character ** {Jour*. Ltnn Soc Botany, vxx. p. an) 

To map New Zealand thus as an extreme and impoverished out 
Her of the Oriental or Malayan Region would express bat a part 
of her affinities, since it would ignore the Antarctic relationship 
But zoo geographic problems are too complex to I* expressed 
In terms of colour on a map. If, however, New Zealand and 
related areas must be forced into one or other of the recognised 
divisions, then I submit that this arrangement would do less 
violence to nature than that accepted in the text books 

Australian Museum Charles Hedley 

Mercury Jet Interrupter* 

Mv attention was attracted recently by a bnef notice that 
appeared In Nature of March 1 (p. 421) of a new form of 
mercury Jet interrupter devised and placed on the market by 
Messrs. Isenthal, Potxler and Co 

As that form of break appeared to be of interest to the readers 
of Nature, a short description of one that I designed some 
months ago, along similar lines, may be of interest to some 

While experimenting with wireless telegraphy an interrupter 
of great frequency of break seemed desirable, and as 1 wanted 
also to know the rate of interruption accurately, It was deemed 
best to use some form of mechanical one Auer investigating 
several kinds, the following one was finally decided upon as 
the most promising — 

An iron vessel, arranged as a Mariotte flask to maintain a 
constant head, holding about a rant of mercury, formed one 
terminal and a metallic plate the other The plate was arranged 
below the vessel, and the mercury fell upon it, completing the 
circuit In the bottom of the flask was a row of ten holes, 
arranged around in a circle, with nozzles fitted Into them On 
a vertical shaft, concentric with the row of nozzles, a senes of 
mica sectors were arranged, so that, when revolving, they would 
cut the mercury lets falling from the vessel above These stnps 
were placed with the line of their edget parallel to the axis of 
the shaft. Thus they would break the circuit m several places 
at the same instant, giving a very sharp break 

It was found butter to break the circuit by interposing an 
insulator than to break by opening the circuit with a conductor, 
as the wear at the spark tended to keep them all equal, so 
they automatically adjusted themselves to the best positions. 

The object of the row of jets was to get a more rapid inter 
iUptkrn. TO break a single jet in five or six places siruul 
taneoudy, and at the ume time with a satisfactory frequency, 
was found to require too great a head and velocity of jet to be 
practicable, so by adopting a row of ten the frequency could 
be increased that many times. These jets are ail in parallel, 
and when the mica strips are revolving the head Is so adjusted, 
by the Manottc flask arrangement and screws on the sides of 
the reservoir, that at the instant of interruption of one jet, all the 
others are in a state of interruption, but the one directly in 
front of the mica strip* will be the first to make the circuit 
Thus it continues to break at a rapid rate 

Greater rapidity of bvwak can easily be obtained by increasing 
the speed, by increasing the number of noules, by increasing 
the number of sets of mice strips, or by any combination of the 
three 

This form of interrapier will be found quite urefel to any one 
deririqoa known rate, Ugh frequency interrupter. 

w S M Kintwer. 

Western University o i Penas, Allegheny, Pa., April s. 

Tyndall's Ice Crystals 

Would yon, or some of your readers, kindly 
whether the lee crystals, m shown in Tyndalr- 
Water,” p. 33, art Considered to represent ske! 
or solid ones anufeed in patterns? 

Tunbridge Wells, April 14- 
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inform me 

.. „ -*s 44 Form of 

represent skeleton crystals 

J A. 


MARINE ZOOLOGY IN AUSTRALIA .* 

I N these columns was noticed recently the admirable 
activity of the various Australian museums in 
making known to science the natural objects of southern 
lands and seas. On that occasion it was an important 
addition to our knowledge of mammalian paleontology 
—Prof Stirling's description of Dtprotodon remains— 
that was especially under discussion Now we have* to 
record equally important investigations in marine zoology 
undertaken by the staff of tne Australian Museum, 
Sydney 

Besides **guides” and 11 miscellaneous publications,” 
the Sydney Museum issues a series of “records” for 
minor papers , 41 catalogues,” which are large and fully 
illustrated, contain descriptions of many new species, 
and are really in some cases monographs, and 
44 memoirs,” such as the natural history of Lord Howe 
Island (1889), that on the Atoll of Funafuti more 
recently, in ten parts , and, finally, the 44 Scientific Results 
of the Trawling Expedition of H M C S. TAe/is” of 
which Part 1 is now before us. From the introduction, 
by Mr Edgar R. Waite, we learn that this expedition 
was the outcome of a desire on the pan of the Govern¬ 
ment of New South Wales to investigate the trawl 
fisheries of their coast In 1898 H M C S Thetis was 
commissioned, the expedition was financed by the 
Colonial Government, and an experienced Nona Sea 
trawler was obtained, upon whose skill depended the 
successful working of the apparatus Finally, the 
Trustees of the Australian Museum were aslced to 
appoint one of their officers to join the expedition, and 
Mr Waite was selected to act in that capacity He 
tells us how a large and valuable collection was obtained 
and preserved (not without considerable difficulty, as 
experience showed that the Thetts was a most unsuitable 
vessel for the purpose), and promises that the various 
groups will be dealt with in detail by members of the 
museum staff in succeeding parts of the memoir An 
41 Addendum to the Introduction” on fishing with electric 
light—not yet brought to perfection—concludes with the 
sentence “I lowered an incandescent lamp in a tow- 
net, and obtained a number of small invertebrates, thus 
reproducing the experiments conducted at the Liverpool 
Biological Station” (p 132) He does not tell us what 
the forms were which were obtained in the illuminated 
net In the Liverpool experiments they were all actively 
swimming forms provided with eyes. 

The remainder of the present part contains Mr Waites 
report upon the fishes One hundred and seven specie* 
were taken, representing ninety five genera, including 
one new genus, vix Paratrachickthys (formed foq 
Trachickikyt trail it ^ Hutton) Nine new species axe 
described, a number of others art new records for the 
colony But it is very evident that, as Mr Waite says, 
“the interest of the results is, however, not exhausted 
by an enumeration of the new or rare species , the ex¬ 
pedition has been the means of materially extending the 
known range,both geographically and vertically, of several 
of our common food fishes The breeding season of one 
or two species has been ascertained, . and our know-, 
ledge of the habits of the soles has also been extended ” 
As the trawling was for the most part not earned on in 
really deep water, but withm the limit reached by line 
fishermen, the scientific and economic success was all the 
more marked. At an example of the latter may be takdri 
the information as to Zeus australis, a rare and valuable 
food fish, which was found under circumstances indi¬ 
cating that it may yet take its place as a popular and 
cheap food fish. 

Of the nine new species described, perhaps the most 
interesting is the 44 ghost-fcharjc n (CJtimasra ogittyf^ 

1 Aomtx&a Umud, Sydney MiaofrIV “ Sdemlfic JUttUU of Uw 
Tttvliiu Expidltloa of H II C 8. TJkttis” Ac. Part 1 Pp> 13a « 
plate*, mmdspieoe, and a chart (Sydney, 1899.) 
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this bcuij g the fiat record of the genus south of the 
equator m the Eastern Hemisphere-seven specimens 
were taken, all, unfortunately females 
The results of this expedition are evidently such as 
f to encourage the Colonial Government ui continuing the 
work, as Mr Waite has been able, not only to add to 
eqientific knowledge, but to obtain much information 
dufectly bearing on the fisheries If all of our Sea 
Fishery Districts Committees were to combine in carry 
mg on similar operations round our own coast, notable 
progress would be made towards obtaining that approxi 
mate “ census” of our territorial waters which is required 
for the solution of both scientific and economic problems 

W A. Hkrdman 


THE ORIGIN AND OCCURRENCE OF 
CAVE-ICE 

A LTHOUGH ice-caves and their phenomena present 
** some of the most interesting problems in the whole 
range of physical geography, it is singular to note how 
comparatively little attention has been directed to their 
investigation, and how inadequate still is the sum total 
of observation and experiment hitherto earned out, for 
the foil elucidation of the many questions which arise in 
connection with their study A recent investigator in 
this field of research is Dr Hans Lohmann. who, in an 
admirable treatise on cave-ice (“Das Htthleneis unter 
besonderer Beriicksichtigung eimger Eishtthlen des 
Erzgebirges," Jena, 1895), has brought together the 
results of previous work on the subject, and incorporated 
an account of his own observations in the ice caves of 
Saxony It is here only possible to set forth in the 
merest outline some of the more interesting facts con¬ 
nected with these natural ice-stores, and to indicate m 
brief the theories that have been advanced to account 
for some of their phenomena 

Ice caves have been defined as natural or artificial 
cavities in the earth, in which ice, formed within them, is 
preserved either the whole year round or for a greater 
part of it They may be roughly divided into two 
classes, termed by Thury “static" and 11 dynamic,” or, 
According to Fugger, the ice caves properly speaking 
and the “wind passages 11 The first are blind caves 
with only a single outlet, while the caves of the second 
class have connection by passage or cleft between their 
inner end and the outside air at some point in the hill¬ 
side higher than the main entrance Almost all known 
ice-caves are situated in the north temperate zone 

a lly, between 40° and 6o°), and the few exceptions 
lie nearer the equator are so highly situated that 
in winter the temperature within them falls below the 
freezing point Generally speaking, the caves do not 
lie in high mountain regions, though all are 
where snowfall is possible 

The causes which bring about the formation of the 
ice are to be looked for solely in the meteorological and 
climatic conditions of the localities in which the caves 
occur In the case of blind caves, the floor of the cavity 
is situated at a lower level than that of the entrance, and 
when the outer atmosphere becomes cooled below the 
temperature of the inner air, the former, by reason of its 
greater density, sinks into the cave, slowly displacing the 
contained air and thus giving rise to an air current 
which brings about the chilling of the cave. When the 
outside temperature rises, that of the cave begins to nse 
also, but only slowly at first, because the warmer outside 
air possessing a smaller specific gravity can no longer 
sink into the cave, and the heat is conducted to the 
interior very slowly During such periods (the “ closed 
periods ” of Trouillet) a temperature curve, shown by a 
registering thermometer placed within the cave, assumes 
the form of an almost straight line. The inner temperature 
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then lingers for a long time in the neighbourhood of the 
freezing point, but rises again with comparative rapidity 
when all the contained ice is at last melted 
The cold produced by evaporation within the cave also 
tends to lower the temperature, and in those ice-caves 
classed as “ wind passages " the influence of evaporation 
in this direction 11 very marked While in summer the 
air contained In the blind caves is perfectly still, a strong 
air-current is found to prevail at this season in the wind- 
passages It has been observed that when the outer 
temperature was considerably higher than that within, 
the wind-stream was passing outwards , at such time as 
the inner and outer temperature were alike, the current 
was intermittent or not observable , but when the outer 
temperature was lower than the inner, the draught was 
passing inwards. In such cases we have two separate 
air columns of equal height, one situated within the 
mountain, the other formed by the outer atmosphere. 
As soon as a difference of temperature in the two 
columns is brought about, the tendency to restore equili¬ 
brium gives nse to the air-current through the cave, as a 
result of which the latter becomes cooled in the winter 
and gradually warmed dunng the summer tiut the 
downward current which prevails in summer may some¬ 
times bnng about a considerable cooling within the cave 
through evaporation, and if the outer air be very dry the 
formation of ice may even take place. Systematic 
observation has made it clear that the potent factor in 
the production of ice within the caves is the air current 
The ice itself, formed principally dunng the spnng time, 
when the conditions of temperature and water supply are 
most favourable, is distnbuted in a varying manner , it 
may clothe the floor, the walls and the roof as a close- 
fitting sheet, or may hang in curtain like form from the 
roof, or give nse to the formation of ice stalactites and 
stalagmites, according to the distribution and manner of 
the water supply from above. 

In connection with the thawing of ice stalactites, an 
interesting phenomenon may sometimes be observed. 
Since the collecting point of the dnp which gave origin 
to the stalactite is situated in the centre of the base of 
the latter, the thawing action of the water from above 
may proceed in such a way as to eat out the centre of 
the stalactite, leaving its peripheral parts hanging as a 
mere shell or tube This has been explained by tne fart 
that the warmer water introduced, having a greater 
specific gravity than water at the freezing point, will tend 
to sink to the base of the little hollow formed at the root 
of the stalactite as a tint result of thawing, and thus 
rapidly carry out its work as a vertical borer 
Bui perhaps the most interesting phenomenon ex 
hibited Dy cave-ice, to the description and elucidation of 
which Dr Lohmann has devoted special attention, 11 the 
peculiar structure known as the “ prismatic ’’ or “ honey 
comb ” structure. At certain times the surface of the ice 
is found to be broken up by a net-like system of fine 
crevices, resulting m the production of meshes of varying 
and more or less irregular form It has been found that, 
strictly speaking, this structure does not appear during 
the winter, nor does its formation occur in all cases at 
the same time of the year While in some caves this 
splitting process has never been observed to take place 
before the end of August, the ice in the caves of Saxony 
have exhibited the structure in an advanced stage as 
early as the month of March. The size of the meshes 
is very variable, attyd^they may reach dimensions so 
great as 400 squart Centimetres, or be so minute as 
to be observed with difficulty by the naked eye. The 
crevices may be merely superficial, or may penetrate the 
ice to a depth of several centimetres, there to cease 
abruptly, and thus give nse to a superficial “ pnsmatic 
layer" sharply separated from the compact ice beneath 
But the development of honeycomb structure often pro¬ 
ceeds so far that a thin ice sheet is completely penetrated 
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by the net system, in which case the meshes on either 
surface of the ice plate are of equal size. 

As to the explanations which have been offered to 
account for the formation of the honeycomb structure, no 
theory seems to have been recently proposed which is 
not based upon that of Robert Emaen, who supposed 



ice The peculiar form of the ne t w o rk developed, for 
instance, on the surface of an ice-stalactite, with its 
radially arranged tiers of “cells,” requires forther ex¬ 
planation Lohmann ascribes an important part in de¬ 
termining the arrangement of the “ cells " to die expansion 
and contraction of tne ice under changes of temperature. 
Since the coefficient of expansion or ice is great, the 
surface when exposed to variations of temperature will 
undergo a splitting process, which will result in the pro¬ 
duction of so-called *'elementary cells.” These will tnen 
become crystal units (if not already such) by the process 
of coalition which Emden supposed to occur, and the 
ultimate dimensions of the prismatic structure are then 



Fig 1 -Structure of expoud surface of wallk* Fi< a -Structure of Ice lurface In contact with rock 


that in all ice masses exposed for some time to a tern 
perature neighbouring on the freezing point, the minute 
first formed crystals, e\en when possessing an irregular 
original arrangement, tend to undergo a complete re 
arrangement, and to form crystal units of ever increasing 
sue, having similarly directed axes The dimensions to 
which these new ciystal units will attain is determined 
by the temperature variations. Should the temperature 
rise and a thaw set in, those portions of the ice where 
the individual crystals are in contact with one another 
will be the first to be attacked, and the melting process 
will produce the appearance of the net system 
Since the rock in which the caves or drifts are formed 
always possesses a somewhat higher temperature than the 
air within the cavity, the coalition of the individual ice 
crystals in contact with the cave wall will take place at a 
somewhat earlier penod than that of the crystals on the 
exposed surface of the wall-ice, for the inner side will be 
sooner raised to a temperature closely approaching the 
finoesing point But m like manner, as the general tem¬ 
perature rises, the inner surface of the wall ice will 
become exposed to the action of actual thawing earlier 
than the free outer surface, and the development of the 

g rowing crystal units—the groundwork for the “cells" of 
le honeycomb structure-will receive an earlier check 
on the inner surface than on the free surface. This ex 
planation has been given to account for the fact that the 
meshes in contact with the rock are smaller than those 
exposed to the cave air, as shown in the accompanying 
illustrations reproduced from Dr Lohmann’s paper, for 
which photographs wde obtained from plaster casu of 
the ice surfaces. 

But Emden’s theory, as briefly sketched above, does 
not seem to explain certain Acts observed in connection 
with the “prismatic” structure shown by some forms of 
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finally determined by a rise of temperature, forming 
spaces between the “cells” as above indicated But 
while this improved theory seems to offer a fuller ex¬ 
planation of the observed facts, final proof of its value 
as a sound hypothesis is only to be sought in the 
evidence of further experimental investigation 

F L K 


NOThS 

Prok A A. Michklson, professor of phyncs id the Uni¬ 
versity of Chicago, has been elected a correspondent of the 
Pans Academy of Sciences. 

The first meeting of the International Conference for the 
Protection of Wild Animals in Africa will be held at the Foreign 
Office on April 24. The British representatives will be the 
Earl of Hopetoun, GCMG, Sir Clement Hill, K.C M G , 
C B , head of the African department of the Foreign Office, and 
Prof Ray Lankester, F R.S , director of the Nataral History 
Museum 

To encourage the study of aerial navigation, a member of the 
Aero Club of Paris has given the sum of 100,000 fames, to be 
awarded as a prise to the inventor of an efficient atrial machine. 
The test to be applied is that the machine shall travel from the 
grounds of the Club, or from the hiUs of Longchamps, to the EUM 
Tower, and then to return to the starting point. The length of 
(he whole journey Is about eleven kilometres, and it has to be 
accomplished in half an hour or less The competition is inter 
nationid, and the offer will remain open for five yean from the 
middle of the present month The interest upon the mm 
placed at the disposal of the Club will be awarded annually for 
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works or inventions bearing upon the problem of aerial navlga 
two. Farther particulars can be obtained from the secretary 
of the Club, M Emmanuel Aim*, 48 me du Collate, Pans. 

It is proposed, in recognition of the great services rendered by 
the late Dr D G Brinton to anthropological science by his teach 
tags, numerous publications, and untiring seal, to establish in his 
memory a Brinton chair of American Archaeology and Ethnology 
In the University of Pennsylvania. At a memorial meeting held 
in January, the plan was favourably mentioned and grateful recog 
mtion was accorded to Dr, Bnnton’s unselfish devotion to his 
c hosen hie*work The place selected for the chair seems 
especially appropriate, since the University of Pennsylvania now 
ptasetsei Dr Brinton's valuable library, his own gift shortly 
before his death. The association of Bnnton's name with the 
University from 1886, when the chair of American Archeology 
and Linguistics was created for his occupancy, may in this way 
be made permanent In order to accomplish the proposed 
plan, it will be necessary to secure an endowment of 50,000 
dollars from individual sources. Patrons of science and others 
interested m the scheme should communicate with the Brinton 
Memorial Committee, 44 Mourn Vernon street, Boston, Mass., 
where further information is to be obtained if desired Messrs. 
Diesel and Co., Bankers, Philadelphia, have consented to act 
as treasurers of the fund being raised 

We regret to see the announcement of the death of Sir William 
Priestley, the distinguished physician, at seventy one years of age 
Hu Gather was a nephew of the discoverer of oxygen Sir 
William Pncstley received his medical education in London, 
Pans, and Edinburgh, and graduated as M D at the University 
of Edinburgh in 1853 He was a Fellow of the Royal Colleges 
of Physicians of London and Edinburgh, and of the Linnean 
Society, and also a member of several other learned associations. 
He published several works on natural history and medical 
reience. 

At a meeting of the Liverpool Geological Society, held on 
April 10. reference was made to the death of Mr G H Morton, 
whose services to geology were briefly described last week 
(p 571 ) The following resolution was passed 1— 44 That the 
members of the Liverpool Geological Society desire to record 
their deep sense of the low which they and geologists generally 
have sustained in the death of Mr George Highfield Morton. 
Mr Morton was founder of the Society, serving it for many 
years both as president and honorary secretary, and up to the 
time of bis decease he was a constant and highly valued con 
tributor to its Procstdings, ennehing them with the results of 
his untiring energy and devotion to geological science. Whilst 
deeply regretting the irreparable loss, the members wish to ex¬ 
press their keen appreciation of the value and extent of Mr 
Morton’s scientific work, especially of that portion of his work 
relating to Liverpool and its vicinity ” 

The Paris correspondent of the Chemist and Druggut gives 
the following particulars about the late Dr Henn Beauregard, 
professor of cryptogamy at the Pans School of Pharmacy Dr 
Beauregard was appointed assistant professor at the School In 
1879, and held the post until 1894. He was soon after, 
wards nominated as the titulary professor of cryptogamy, 
and was also aautant for comparative anatomy at the Peru 
Museum. Dunng this time he published several important 
works treating of insects, some of which have been recog¬ 
nised as standard works by the Academy of Sciences. At 
the School of Pharmacy he specialised in the study of micro¬ 
graphy and cryptogamy, and published his 41 Guide to Prac 
tkal Work in Micrography” In 189a he was called upon 
to taka the profslorihlp of cryptogamy for Arrive months, 
and thenceforw a rd devoted himself entirely to that science 
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Dr Beauregard’s premature death is a distinct low to French 
pharmacy and to the Paris School, where his scientific attain 
menu and personal qualities were much valued and appreciated 

The Athens correspondent of the Times announces that the 
excavations carried out by Mr Arthur Evans and Mr D G 
Hogarth in Crete continue to yield resulu of the highest interest 
On that portion of the site of ancient Knossos which Mr Evans 
has selected for investigation (KcphiU) a Mycemean palace has 
been discovered containing relics of extraordinary importance, by 
means of which the hitherto uncertain question of Mycenaean 
w riting has been finally settled In the chambers of the buildingB 
have been found a Whole series of clay tablets, analogous to the 
Babylonian, but with indigenous Cretan script. 

Dr. BertHOID Lanfer, of the American Museum of 
Natural History, has just returned from two years of exploration 
in Northern Ana, as the representative of the Jcsup North 
l*acific Expedition 

Messrs W Goodkbi ijow and C Hamm ton ha\e lately 
returned from a successful expedition in the Colombian and 
Ecuadorian Andes, during which they made a collection of 
upwards of 5000 bird skins, comprising examples of many rare 
species. The travellers landed at Buenaventura, on the Pacific 
Coast, in April 1898, and thence crossed the Andes into the 
valley of the River Cauca This w*x ascended, and, passing 
through Popayan, Messrs Goodfe|low and Hamilton entered 
the Republic of Ecuador, at Tulcan, proceeding thence to t^uito, 
where a lengthened stay was made Frpm Quito excursions 
were effected to Pichincha, and to the low country on the 
Pacific Coast near Santo Domingo. Leaving Quito on March l 
last year, Mom. Gobdfellow and Hamilton crossed the Andrn 
to the upper Waters of the Napo, and descended that river Id 
canoes to Vquitos, in Peru, whence the journey home was effected 
by steamer Mr Goodfellow is preparing an account of the 
birds collected during this remarkable journey for the Ibts 

The Council of the Zoological Society of London has given 
instructions for the publication of an Index Volume to the new 
generic names mentioned in the volumes of the Zoological Record 
since 1879 This Index Volume, in order to increase its useful 
ness, will include names accidentally omitted from Scudder*s 
“Nomenclator ” and from the volumes of the Zoological Record 
Thus zoologists will have at their disposal (In the 44 Nome Delator 
Zoologicus,” and the new 44 Index ” together) a complete list of 
all the names of genera and subgenera used in zoology up to the 
end of 190a It is earnestly requested that any one who knows 
of names omitted from Scudder’s 14 Nomenclator ” or from the 
volumes of the Zoological Record^ will forward a note of them, 
together, if possible, with a reference as to where they have been 
noticed or proposed, so that the new list may be made as com- 
plete as possible Such information should be addressed to the 
Editor of the Zoological W , 3, Hanover Square, London, 
W C , or to Mr GO Wgtohouse, British Museum (Natural 
History), South Kensington! Lqndon, who » ^pged in com 
piling the list. 

Prof Guido Cora, of Rome, is engaged m the preparation 
of a work on his journey In Montenegro last summer, in which 
he explored particularly the eastern part of the land and some of 
the adjoimng districts He also examined the rums of the 
Roman town of Docles, where he found some new inscriptions. 

Mrs Lankestkr, who died on April 9 , was the widow of 
Dr Edwin Lonkester, and was well known as a popular writer 
on science. Among her books are 44 Wild Flowers Worth 
Notice,” the literary portion of that large senes of volumes 
* Sowerby’s British Botany ** (now in course of republication), 
and 44 Talks about Health ” 
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* Tub fi»t of (bur zoological lectures arranged by the Zoological 
Society will be delivered lo day by Mr A, Smith Woodward, 
who takes for his subject “ The Animals of Australia. 11 The 
remaining lectures are —“The Freshwater Fishes of Africa," by 
Mr G A Boulenger, FRS , “The Gigantic Sloths of Pata¬ 
gonia,” by Prof E. Ray Lankester, F R.S ; and ,f Whales/' 
by Mr F K Beddard, FRS 

On Tuesday next, April 24, Dr H. R. Milt will deliver the 
first of a course of three lectures at the Royal Institution on 
“Studies la British Geography " On Thursday, April 36 , 
Prof Dewar will commence a course of four lectures on “A 
Century of Chemistry in the Royal Institution " On Saturday, 
April 28, Prof Stanley Lane Poole will deliver the first of a 
course of two lectures on “ Egypt in the Middle Ages." The 
Friday Evening Discourse on April 27 will be delivered by 
Lord Kelvin, on the subject of 11 Nineteenth Century Clouds 
over the Dynamical Theory of Heat and Light " The discourse 
on May 4 11 to be on " Pottery and Plumbum/’ and the lecturer 
will be Prof T F Thorpe, FRS 

The annual general meeting of the Society of Chemical 
Industry will be held in London in July next As the president, 
Prof C F Chandler, and with him a considerable number of 
(ha members of the New York section of the society, will 
attend, it is hoped that the members of the tendon section will 
exhibit their appreciation of the hospitality extended in 1895-6 
to the then president and the hon foreign secretary of the 
society when visiting the United States. London members of 
the society have been invited to contribute to an expense 
guarantee fund. 

The Jacksonian prize of the Royal College of Surgeons of 
England for the year 1899 has been awarded to Dr. Harry Lambert 
Lack, for a dissertation on the pathology, diagnosis and treat 
mem of inflammatory affections of the nasal fosse and anoci 
ated sinuses and air cells. The subject for the prize for the 
ensuing year 1901 is “The Diagnosis and Treatment of Bullet 
Wounds of the Chest and Abdomen " The John Tomes prize, 
founded by the dental profession in honour of the late Sir John 
lomca, F K S , has been awarded to Mr John Howard Mum 
mory, for hu original and other scientific work on the subjects 
of dental anatomy, histology and pathology 

The fifth annual congress of the South Eastern Union of 
Scientific Societies will be opened at Brighton on Thursday, 
June 7, when the Mayor of Brighton (Alderman Stafford, J P ) 
will receive the members of the congress, and the president 
elect, Prof G B Howes, FRS, will deliver the annual 
address. On the following day, papers will be read on the skin 
of liquids, by Dr C IT Draper , the structure of the Lower 
Greensand near Folkestone, by Dr H C Sorby, F R.S , 
dust, by Dr II Gabbett, science at the end of the eighteenth 
century, by Mr Arthur W Brackett, and the colouring of 
pupas in relation to their surroundings, by Mr F Mem field 
A reception by the Mayor of Hove will be held on Friday 
evening, June 8, and Mr Fred Enoch will lecture on " Wonders 
and Romance of Insect Life " On Saturday, June 9, Mr F 
Chapman will describe the Brighton Raised Beaches and their 
microscopical contents In connection with the congress, a photo 
graphic exhibition is being organised in order to Illustrate the 
various applications of photography to scientific work. The ex¬ 
hibition will not be limited to work done fay members of the 
affiliated societies, and the committee will welcome any offers of 
loan! that would ;be likely to prove interesting and suggestive. 
Intending exhibitors should communicate with Mr H E Turner, 
Lbdfield Lodge, Folkestone, not later than May 7 

An article in the enrrent number of the Fortnightly Review , 
by Mr Rollo Appleyard, states the case for engineers of the 
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Royal Navy, and draws a tt enti on to thefe Inadequacy, awing to 
defects on the Admiralty Boards to meet Uqe dctnaiVU which 
the conditions of navel war jentaiL It also gives giLtiCdto of 
the scheme of studies and examinations at Keyham tiftOcge 
and at the Royal Naval College, Greenwich, through intfeh 
the Engineer R N has to pass, and an account of hk com 
plex duties afloat Notwithstanding these defects, It appears 
that engineers have not a single representative on tlie 
Admiralty Board The question is scarcely one which can 
be dlsrnssed In our columns. On the other hand, It is too 
technical for the daily Press. It Could best be dealt with t>y 
a great civil body of experts, such as the Institution of Civil 
Engineers, and It is sincerely to be hoped that they will give 
it consideration at an early date. 

Du kino a heavy thunderstorm at Herbertsdale, Cape Colony, 
on February 25, a remarkable fall of hall occurred Mr O D 
Deacon sends us a description of the storm received from his 
brother, who witnessed it From this we learn that the hall 
stones ranged in size from marbles to small hen's eggs, and 
very many were of the size of turkey's eggs. Some of these 
had a very peculiar shape, being round and surrounded with 
spikes so as to present an appearance no* unlike a hedgehog 
when rolled up in a ball, or like a bristly sea anemone The 
hailstones were the largest Mr Deacon had seen during a thirty 
seven years' residence in South Africa, and their spiky character 
is of peculiar interest 

We have received from the Danish Meteorological Institute 
its Nautical Meteorological Annual for 1899, pre pared under 
the superintendence of Captain V Garde, R.D N With the 
exception of a slight change in the title, and the nse of English 
instead of French alongside the Danish explanatory text, the 
form is the same as in the two previous years. The contents 
form a most valuable contribution to the meteorology of the 
northern parts of the North Atlantic, consisting (1) of the state 
of the ice on the east and west of Greenland, with charts, (a) of 
wind and sea surface temperature charts, and (3) of metcorolo 
gical observations taken every four hours at light and coast 
stations We have already referred to the ice charts (Nature, 
March 1, p 432) from an advance sheet The wind charts com¬ 
prise the area between Scotland, Iceland, and the west coast of 
Greenland, and very clearly represent, by means of roses, the 
relative percentage of frequency of the eight principal directions, 
and the average force in each of the months April to October, 
from ships observations, from 1876 to 1895j each chart is ac 
; com ponied by a short discussion of the chief results, and a 
statement of the average number of stormy days experienced 
In various districts. The charts of the sea surface temperature 
■how the mean values for each one degree square, for the first 
and last halves of the month 

A trOOD general view of the position of the mineral industries 
of the world can be obtained from Prof Le Neve Foster's latest 
report (Mines and Quarries t General Report and Statistics. 
Part IV —Colonial and Foreign Statistics.) From this rich 
source of information we learn that about 1,800,000 person* are 
employed in mining and quarrying in the British Empire, of 
whom nearly one-half are working m the United Kingdom. 
Foreign countries employ altogether at least two and a half 
million persons. Although the proportion of silver furnished 
by the British Empire is only one ninth of the general total, it 
is pleasing to note that New South Wales, with its wonderful 
mines at Broken Hill, is now approaching Bolivia and tbs 
German Empire in productiveness. The British Empire pro¬ 
duces teven elevenths of the total tin supply of the world 1 in 
fact, the Federated Malay States alone yield more than one-half. 
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As regards safety, the collieries of the United Kingdom occupy 
a Mg fx place oompared with those of the rest of the world 
Prof* Faster sounds a note of warning to British mine-owners 
apd points out that the parasitic disease known as ankylo¬ 
stomiasis is attracting the special attention of several foreign 
Governments, Owing to the rmviges which U is committing 
among collier*. From inquiries he has made among his col 
leagues, U appears that the disease is not known among British 
colliers* but as it has made itself a home in coal mines In 
Northern Europe, It might be introduced into this country by 
foreign workmen. 

Two interesting papers on changes in iron and steel rails 
were read at the meeting of the Institution of Civil Engineers 
cm April 10. In the first of these, on •* The development of 
the manufacture and use of rails in Great Britain, ” Sir Isaac 
Lowthlan Bell, Bart., F R.S , traced the history of the develop¬ 
ment of wrought Iron and steel manufacture, with particular 
reference to its employment for rolling into rails The results 
of an experimental investigation of the deflection of rails at 
various speeds of the train, indicate that the deflection, and 
therefore the pressure on the rail, diminishes as the speed in 
creases. The durability of rails manufactured by the basic 
process has proved equal to that of steel rails manufactured from 
hematite ore In the second paper, on 11 The wear of steel 
rails in tunnels," by Mr Thomas Andrews, F R S , the effects 
of the deteriorating influences peculiar to rails laid in tunnels 
were described Among these are the increased corrosion of 
the surface of the rail, due to the action of moist vapours, and 
the increased chemical action of the ballast on the foot of the 
rail, the ballast, on account of Its porous nature, absorbs the 
vapours and hence acts with increased deteriorative force on the 
rails Mr Andrews has made a careful examination of a rail 
which did its life's work m such a situation The rail was laid 
m a tunnel for seven years, on a straight piece of road having a 
falling gradient of x in 90, and it carried the main line traffic 
during this time without fracture The tunnel was about 1000 
yards in length, and It was situated fairly near the sea-coast It 
lay in a direction nearly north and south. This fact was pointed 
out, as Mr Andrews has observed indications that magnetisa 
lion exerts an influence tending to Increase the corroslbihty of 
steel in certain solutions The rail, which originally weighed 
84 lbs. per yard, had lost weight at the rate of 2 8 lbs. per yard 
per annum, and on the face the rail had worn down to the 
extent of |-inch The chemical analysis showed that sulphur 
was present In considerable excess, but otherwise the general 
composition of the steel was excellent The physical tests 
showed a very good result, the strength of the metal being 
normal, and in elongation of 37 per cent being obtained From 
the results of the investigations, the conclusion was arrived at 
that, as a general rule, rails in tunnels should only be allowed 
to remain In the permanent way for one half (or in some cases 
only one-third) of the time that is usually allowed for the 
ordinary use outside tunnels. 

In the America* GooUgixt for last February, Prof E W 
Cfatypole gives a brief description of an earthquake felt in 
aonthern California'at4 af a.m on December 35, 1899. The 
dtMvbed area n thinly populated, but the shock was felt for at 
least 150 miles from ooasL In the two villages of San 
Jatinto and Hemet, *$tfi stand in gn elevated valley filled 
- h)th detritus from the adjoining mountains, every brick build 
iNg was seriously damaged by the shock. Prof Claypole 
cemarks that, from the continued occurrence of Hght tremors, 
the region would be a good one for making seismologies! 
bbeervatioos. 

An important memoir, by Mr. R. D Oldham, on the props 
gallon of earthquake motion to great distances, has just been 
published in the Phil Trans of the Royal Society The com- 
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plete record of a distant earthquake, he remarks, shows three 
principal phases, differing in character and amount of displace¬ 
ment During the first two phases, the motion is principally of 
a to-and fro nature j while in the third phase, the movement is 
composed of long surfree undulations resembling the swell of 
the ocean In the first two phases, the surface velocity increases 
with the distance from the origin, and in accordance with the 
hypothesis that they consist of elastic waves propagated through 
the earth at rates which increase with the depth below the sur¬ 
face If the time-curves for the beginnings of the first and 
second phases Are continued to the ongin, they give initial rates 
: of propagation which agree fairly closely with the probable 
I initial rates of propagation of condensational and distortiona) 
waves in continuous rock , and Mr Oldham therefore concludes 
that the first phase represents the arrival of condensational 
waves, and the second phase of the distort lonal waves, 
both having travelled along brachistochroiuc paths through the 
earth, to the third phase, the surface-velocity appears to be 
constant at all distances from the ongin, from which we may 
infer that they are propagated as surface undulations. The 
velocity is not, however, the same for all earthquakes, but 
increases with the intensity , and from this fact, and the high 
velocity in the case of great earthquakes, it seems probable that 
the propagation of these waves Is, at least in part, gravitational 

In the Transactions of the Institution of Engineers In Scot 
land, Prof Andrew Jamieson gives an account of hu visit to 
Cape Town last year, undertaken for the purpose of investi¬ 
gating the action of electric tramway currents in disturbing the 
action of the submarine cables landed at the Cape Prof. 
Jamieson summarises the variouj probable actions of the tram 
way currents on the cables as arising from (1) electrolysis , (a) 
affecting the poteniml of the earth connection to the receiving 
instrument, (3)directelectro-magnetic induction, (4) disturbances 
due to leakage or stray return currents from the tramway rails. 
It would appear probable from the discussion that the influence 
of earth resistance is very considerable at the Cape Prof 
Jamieson reported that nothing short of a symmetrically 
arranged and specially made twin twisted core with double 
armouring would do for the shore end, and that it would not 
require to be more than from two to three nauts. It has since 
been stated that the recently laid shore end of the new cabl 
from Cape Town to St Helena has been made and connected 
in this way 

Me Samuil Cutifr, jun , who has given especial 
attention to the development of the carburetted water gaa 
Industry, describes the process of production, and various modern 
types of plants, in Fttkktt's Magazine for April Carburetted 
water gas, as Its name implies, is water gas carburetted, or 
ennebed, with extraneous hydro-carbons, usually derived from 
petroleum distillates The gas is now manufactured at more 
than sixty important gasworks In the United Kingdom, and the 
number of installations is rapidly increasing As produced at 
the present time, the gas Is as luminous and odorous as coal gas, 
and in the United States u is supplied and used in its undiluted 
state, though it contains a much larger proportion of carbon 
dioxide than exists in coal-gas. Here, however, it is chiefly 
employed to enrich coal gas. A Department Committee, 
appointed in 1898, reported in favour of a somewhat stringent 
limitation of the percentage to be supplied for illuminating 
purposes, but net legislative measure has yet been based upon 
the recommendations. 

The present commercial conditions in the vast Chinese Empire, 
and the possibilities of future development, are described in 
detail, and from many points of view, in the Monthly Summary of 
Commerce and Finance of the United S*ates (December 1899), 
prepared by the Bureau of Statistics. During the short lime In 
which foreigners have been admitted to the commerce of China, 
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important development* have taken place. The 400,000,000 
licople have luiherto been served by 350 mite* of railway, or le** 
than one mile for each million persons. More than ten time* 
this length of railway u, however, now projected, and not only 
projected in the ordinary aen*e of the term, but in many cases 
being actively pushed forward and with prospect of a com para 
lively early completion With telegraphs connecting the capital 
with every province and also with the outside world , with steam 
navigation and foreign steam vessel* penetrating to the very 
head of the many navigable waterways , with new treaty port* 
opening upon the coast and far inland , and with foreigners per 
milled to travel for business or pleasure to the remotest comer* 
of the Fmpire and carry with them their merchandise and 
machinery, the change* which the commercial condition* of 
China are undergoing are well worthy of attention The 
present report is full of valuable information to business men 
and students of political and commercial geography 

An interesting and suggestive article, by Monsieur E de Cyon, 
on the means whereby the 11 homing” pigeon ascertains the 
direction in which it should fly—in other words, its orientation 
—appears in the Revue Sctentifique of March 24. After refer 
ring to the intimate connection between the migratory and the 
“ homing " instinct, the author points out an important differ 
ence in the conditions under which migration and if homing ” 
are carried out In the former case the bird may have expen 
ence to guide it, and it is at least well acquainted with the 
neighbourhood in which it lives On the other hand, a 
“homing *' pigeon, after being earned a longer or shorter dis 
tance by train in a dark compartment, is suddenly let loose m 
some place it has never seen before, yet, after mounting in 
circles to a considerable elevation in the air, it suddenly starts 
In the direction of home, not unfrequently following the course 
of the railway by which it travelled As the result of expert 
ments, the author is of opinion that the retina and the nose take 
an important share in the orientation , the other conditions 
being a keen “local memory/* and a high development of the 
cerebral organs connected with the nerves upon which this sense 
of orientation depends. 

Thirty NINE new species <»f Weewli are recorded and 
diagnosed from Madagascar by J Faust, and eighteen new and 
imperfectly known species of beetles belonging to the genus 
Lomaptera and its allies from the Papuan region, arc described 
by K. M Heller In the Abhandl u Bcnchte K Aoolog Anlhr 
Afus Dresden, 1899, Bd vm ( Festschrift fur A B Meyer) 
In the same volume, B Wandoltcck has an important memoir 
on the anatomy of the cydoraphous larvx of Diptera, the form 
more particularly studied being the larva of Platycepkala 
plamfrons It is illustrated by two plates of photographs of 
transverse sections through the larva, and by several cuts in the 
text The volume closes with a paper, by J JablonowBki, on 
the development of the medullary cord in the pike, illustrated 
by one plate There is very little difference between the stages 
here described and those which other observers ha\e recorded 
in various species of the Salmonidce 

The twenty second annual meeting of the German Omitho 
logical Society was held in Dresden in May 1897, and the 
papers read before that body have been published in the 
Abkandl u Berickte SC Zeofaf Antkrop Whs Dresden, 
Bd ill 1899. Besides other papers In the same volume there 
s one on new beetles from Celebes and from the Philippines, by 
K M Heller, and a memoir on the mammals of Celebes and 
the Philippine Archipelago, collected by the Sarums and 
described by A. BL Meyer This is a valuable piece of work 
from a faunUtk point of view, several new forms are recorded 
and figured An appendix on the spoon or spatula shaped 
hairs occurring in certain bats is added by J Jablonowski 
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A report on the working of the Botanical Department 
(Jamaica) for the year ending March 31, 1899, appears in a 
supplement to the fatnaua Gautte for February I, 1900 

44 Studies of North American Grames The North American 
species of Chatiochlea" by Messrs F Lawson Scribner and 
Flmer D Merrill, is the subject of Bulletin No ai of the 
U S Department of Agriculture (Division of Agrostology) 

Of equal value, from a systematic point of view, are the 
contributions from the Gray Herbarium of Harvard University, 
contributed to the Proceedings of the American Academy of 
Arts and Sciences. No xvu of the new aeries comprises new 
species and varieties of Mexican plants, by J M Green man , 
synopses of the genera Jaegtna and Russtha % by Mr B L. 
Robinson , new Dtoscoreas from Mexico, by Mr E B Uline; 
new Phanerogams from Mexico and Central America, by Mr 
B L Robinson 

The firm of Gustav Schmidt, Berlin, is publishing, in twelve 
parts, a collection of forty eight excellently coloured plates of 
garden flowers and plants, under the title * 1 Die schonsten 
Stauden for die Schmttblumen und Gartenkultur ” The series 
of pictures, and the accompanying descriptive text, are edited 
by Messrs. Max Hesdorffer, E. Kohler and R Rudel 

Messrs J and A Churchii l have just published the 
third edition of an 11 Elementary Practical Chemistry and 
Qualitative Analysis/’ by Dr Frank Clowe* and Prof J B 
Coleman The book contain* a good course of laboratory work, 
commencing with simple measurements and manipulations, 
which lead in an instructive way to analytical reactions of the 
commonly occurring metals and inorganic acid radicles, and the 
means of detecting them 

With the copper apparatus for the preparation of fluorine, 
recently described, M Moissan has been able to take up the 
examination of fluorides which could only be obtained hitherto 
in quantities too small for detailed study It was shown some 
years ago that sulphur took fire in fluorine, and In the number of 
the Complts rendus for April 2, M Moissan gives a description 
of the properties and methods of isolation of one of the sulphur 
fluorides thus formed Fluorine is passed over sulphur con¬ 
tained in a copper boat m an atmosphere of nitrogen, and the 
resulting gases cooled to - 8o° C in a mixture of solid carbon 
dioxide and acetone. By allowing the liquid thus obtained to 
l kiiI off at the ordinary temperature, a mixture of fluorides of 
sulphur is obtained, partly absorbable by potash. The un 
absorbed portion proved to be the hexafluoride, SF # , which 
possessed remarkable properties for a fluoride, being a colour* 
less, odourless gas, so Inert In its behaviour towards reagents as 
to be comparable to nitrogen It » unacted upon fay prolonged 
contact with potash, by fused potash or lead chromate, and has 
no effect upon red-hot copper oxide, phosphorus and arsenic 
can be distilled unaltered in the gas, and sodium can be melted 
in it without change, the temperature having to be raised above 
the boiling point of the metal before reaction sets in Further 
detail! of this interesting gas are promised 

The additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey {Meuatns cynomatgns, &) 
from India, presented by Mr T Packer ; a Barbary Mouse 
{Mus barbarus) from barbary, presented by Muter Chapman; 
a Lyre Bird {Menura superba, 9 ) from South East Australia, 
presented by Messrs. Camck and Fry l a Roller {Coracias 
gamins), European, deposited, two Australian Thickness 
(CEdunenues grallarius) , two Masked Wood Swallows (Ar/mmus 

personal a) 1 two-Wood Swallows (Arlamus, sp. Inc.) from 

Australia, purchased , seven Barbary Wild Sheep {Ovis trap- 
lapkus, 3 J, 4 9 )> born in the Garden* 
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OUR ASTRONOMICAL COLUMN 

Compound Prism of Uniform Dispersion —Messrs. 

C G Abbot and F E Fowle, of the Astrophysics! Obterv 

S at the Smithsonian Institution, have been investigating the 
bility of obtaining a combination of glasses, the relative 
moos of which would enable a compound prism to be 
made having a uniform dispersion similar to that given by a 
diffraction grating (Astrofhysical Journal^ xl pp. 135-139). 
Their InituT experiments were suggested by finding that a 
parallel sided combination of three prisms, of which the central 
one was rock salt and the outer ones gloss, gave a much more 
uniformly dispersed spectrum than either prism used separately 
Sample prisms of various kinds of glass sere then examined, 
and after finding two with considerably varying dispersions, 
prisms were made of such calculated angles that the irregularities 
of dispersion would be partly eliminated when the prisms were 
combined In opposite sense, 1 e the hose of one to the apex of 
the other Taking two such prisms, of 5 0 10' and 20° angle retpec 
lively, and allowing the incident light to first enter the truck 
prism, then after passing through this and the adjoining thin 
one, to be reflected bock from the last face of the thin prism 
over its previous course, it was found that the combination had 
an extremely regular dispersion, and although the wive length 
curve shows two points of inflection, throughout the remaining 
portions long stretches could be selected where the dispersion I 
is practically uniform It is thought that for only moderate 
dispersions the uniformity found will be such as to render 
corrections unnecessary when companions are being made with 
grating spectra 

Dynamic ai Criiipism ok the Nebular Hypothesis.-— 
In the Astropkysical Journal , vol xl pp 103-130, Mr F R. 
Moulton discusses at some length the bearing of modern dyna 
mical treatment on the various problems involved in the nebular 
theory of cosmic evolution enunciated by Laplace The vanous 
criticisms put forward may be grouped into three categories (i) 
comparisons of observed phenomena with those which result 
from the expressed or implied conditions stated by the hypo 
thesis 1 ( 3 ) discussion of the question whether the supposed 
initial conditions could have developed into the existing system , 
(3) comparisons of those properties of the initial system with 
the one now existing, which are invariable under all changes 
resulting from the action of internal forces. 

Under the first section of the discusuon it U pointed out that 
the fact of the planes of the planetary orbits presenting con 
sldcrable variations among themselves, and also (hat four satel¬ 
lites revolve in planes making practically nght angles with the 
average plane of revolution or the system, are in direct contra 
diction with one of the chief deductions irons the hypothesis. 
Other objections concerning observed phenomena are the un 
accountable and suspiciously irregular distribution of the masses 
of the planets, and the unexplainable anomaly in the motion of 
the inner ring of Saturn 

The objections considered under the second category are that 
the lighter elements would have escaped from the mass, that 
matter would have been detached continually instead of in rings 
at rare intervals j that if a ring were contracted into a planet 
except an infinitesimal remainder distributed along its path, the 
process of aggregation could not complete itself, that the gravlt 
ation between the masses occurring in the rare media would be 
so feeble that they would seldom come in contact, and that 
Roche's limit and a similar new criterion show that fluid masses 
of the density which must have formerly existed would be dis 
integrated by the disturbing action of the sun 

In the third section of the inquiry the question of m—m 
ation of moment of momentum is alone considered, but the 
results obtained are In such discordance with those required by 
the hypothesis as to indicate that the original nebulous mass, 
so far from being in any sense homogeneous, was het er ogene ou s 
to a degree hitherto considered improbable. 

Involved in the validity of the above statements is the 
question of the age of the earth, which has been calculated on 
the theory of the sun's contraction from a gaseous sphere 
arranged m concentric envelopes 

The Cape Stae Catalogue for 189a—We have lately 
received from Dr Gill, Her Majesty's Astronomer at the Cape 
of Good Hope, a copy of the catalogue compiled from observa¬ 
tions made At the Royal Observatory The measures were made 
with the Cape transit circle daring the yean 1885-1895, all 
being reduced to the mean equinox, 1890*0, without proper 
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motion Until June a, 1889, observations of all stars were made 
by the “ Eye and Ear " method, but on that date the chrono 
graphic method of recording was introduced, and since that time 
nai been included for all stars except those within 10 9 of the 
Pole Except in a few cases, a reversing prutm has been gener 
ally used, thus eliminating any error due to the direction of 
the star's apparent motion through the field of the eye piece 
In the determination of the declinations, evidence of considerable 
wear was found in the brass screws of the micrometers These 
were replaced by new ones of steel, and, as a further precaution, 
three of the six micrometers were rearranged so as to reverse the 
direction of the readings. The discussion of the ten years' ob 
servmiions with steel screws shows that the non periodic cor 
rections are still very marked, but that the effects of wear are 
practically eliminated by the plan of reversing the alternate 
microscopes. 

In addition, the decimations have had to be corrected for 
flexure, refraction, and change of latitude, this latter being 
taken from Albrecht Tables of the flexure and latitude van 
ations are given 

The transit circle with which the observations comprising 
the present catalogue were made is non reversible, and will 
be in future exclusively utilised for xone observations, a new 
instrument being in course of construction for fundamental 
work hereafter Considerable pains have been taken to In 
vestigate the degree of error introduced by variations in 
magnitude No sensible systematic error in declinations is 
traceable to this source, but in right ascension it is found 
that the average observer measures the transits of faint stars 
too late as compared with bright stars, and it is emphasised 
that in all future catalogues of precision this personal error 
depending on magnitude should be carefully determined for 
all the observers. 

The catalogue proper consuls of the positions for 1S90 of 
3007 stars, each Wing designated by its Cape number, and 
its respective numbers in the catalogues of Lacaitle, Bradley, 
Piaxzi, British Association, and Gould After the positions 
the corrections are given for annual precession, secular variation 
and annual proper motion 

The volume closes with three appendices giving comparisons 
with other catalogues, special observations of a Cadis Majorit, 
• Cams Minons, B CenUun and o 1v a, Ccntaun, owing to these 
stars having companions of considerable mass, and a discussion 
of the places and proper motions of twenty four circumpolar 
stars used at the Cape for determinations of azimuth 


FLINT IMPLEMENTS FROM lHE NILE 
VALLEY 


yHEI 


_ latest number of the Bulletin of the Liverpool Museums 
contains a profusely illustrated paper, by Dr 1 1 O Forbes, 
on a collection of stone implements from the Nile Valle), made 
by Mr Selon Karr In 1896, and purchased for the Mayer 
Museum The great bulk of the collection was made in Wady 
el Sheikh, a tributary of the Nile, opening from the south east 
into the mud plain of the river opposite El Pent, which is 
situated half way between the stations of Feshn and Maghagha 
on the railway from Cairo to Assiout 
The material of which the implements ore mode is chiefly a 
yellowish brown or pale grey, op!u)ue, earthy chert, and is but 
rarely of the translucent chalcedonic variety from the chalk of 
England The collection contains a large number of types 
which may be classed as bracelets, axe like tools, leaf-shaped 
flints, knife like instruments, hoes or agricultural implements, 
fabricators, scrapers, cores and flakes, and nondescript stones. 
The bracelet senes shows all the stages in the manufacture of 
these delicate ornaments, and proves that the suggestion of 
General Pitt Rivers, who figured two complete similar ex 
ample* in the Journal of Lhe Anthropological Institute in 1881, 
is probably incorrect, that they were formed from " raorpholitet,” 
or siliceous iphaeand shaped bodies occurring in the marine 
limestone, encircled by a belt or ring, which is divided from the 
main body only by a thin partition, while sometimes the ring 
alone u found The series figured in the paper shows that a 
flat disk of flint was first prepared, and that this was then 
perforated by a dextrous stroke of a chisel, and the opening 
gradually enlarged till sufficiently wide to admit the hand Of 
the axe* I ike tools of which nine, and the knife like instru 
menu of which sixteen, are illustrated, several specimens 
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aimo*t identical in foim anil size are figured by Prof Petrie from 
Kahun, a XHih Dynasty town, while others of the knives are 
of the Mine form as those seen in the process of manufacture in 
the wall paintings of Beni Hasan Many of the knives also bear a 
remarkable resemblance to the finest of those from Scandinavia 
Several of the scrapers are almost black in colour, and, having a 
soft velvety surface, would pass for true pakeollths anywhere 
Cores and flakes occurred in thousands along the Wady banks. 
Why so many thousands—all perfect as flakes—should have been 
struck off and never carried away is difficult to comprehend 
Lastly, the collection contains a Urge number of long bars 
of stone partially worked, the use of which it is impossible to 
conjecture 

A map and several views are given showing Mr Seton Karr’s 


A map and several views are given showing Mr Seton Karr’s 
collecting grounds along the Wady (Fig i), and these prove 
that the implements were scattered round the mines, excavations 
or pits whence the material was quarried Each mine was also 
the site and the workshop of the skilled artificer In many 
places shafts two feet In diameter were met with, often filled up 
with drifted sand, and surrounded by masses of excavated 


F10. 1 —View of shafts oa the level terrace tableland, near Camp XI, 1896, showing the excavated material 

heaped round the central work-place. 

(Fr*m * Pkfgrmf* by Mr Stim A«rr) 

material neatly arranged round them Their depth does not tkm of the Amt, and the natui 

seem to have been great, nor do the flint workers appear to have exposed, would seem, accordli 

driven lateral gallenes from the shafts. Most of the mines had a very uncertain criterion of af 
a central work place, round which the excavated material was Hardly distinguishable from 
heaped, and where most of the Implements were found are numerous specimens found 

The next Questions discussed are the probable age of the plateaux by Seton-Karr, and km 

Wady el Sheikh implements and how long the mines were Qmbell 11 On the top of tl 

worked. As no help in these questions is obtainable from authors record, 14 are gnat nu 

legend or tradition, some clue is sought for in the patina or amount llihk type. . That the hfy 

of discoloration the flints exhibit, for, according to Sir John in pabeolithk times is shown 

Evtfs, 44 the safest, and Indeed the most common. Indication of tered amnd the centres when 

an implement being really genuine is the alteration in the Nile being far higher then, le 

structure of the flints and the discoloration it has under habitation; and the rainfall— 
gone " A large proportion of the flints from the Wady el and waterfalls—must have ca 

Sheikh are specimens broken In the making In many Instances the plateau where man would ] 

the two portions, in falling to the ground from the maker's with the flints found in the 

hands, dropped the one part with the upturned surface the 44 rounded flints, all stained d 

reverse of that of its fellow, with the result that when the these worked flints have been j 

pieces are re united the surfaces of the completed implement eeeri sentiend mrmtnd ” After stating these facts, i 
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have each a moiety dark, the effect of expoeure, and a moiety, 
in striking contrast, of nearly the original light yellp wish-grey 
colour of the chert In the two faces of the two halves every 
shade of pagination from black through shades of yellow to the 
almost unchanged flint is to be found. Some gauge of the fete 
of this 41 conic tinting ” is given by Profi Flinders Petrie, who 
states that “ the old desert surfaces are stained dark brown by 
exposure during long ages, and this colour, varying from orange 
to black, Is characteristic of all the fhnts of early age from this 
[Nile] plateau Jt is certain that only a fiunt tinge of brown is 
produced on flints that are at least 7000 years old under like 
conditions, and this may give a slight scale of the ages that 
have passed since flint was worked here by palaeolithic man ” 
Dated by this standard, the bulk of the Seton-Karr collection 
ought to be many times 7000 years old. The great majority of 
the specimens, even the deepest stained, have their edges and 
the outlines of the Askings si sharp and unworn as the 
day they were made A few, however, are deeply eroded 
by drifting sand, and others, in addition to their patination, have 
the glossy rounded angles and edges generally considered 

characteristic of pakeoliths, 
there Is nothing about them, 
however, to point to their 
being of a different age from 
their associates in the same 
workshop. All the tmple 
merits were found round the 
mines j some are rude, be¬ 
cause unfinished and some 
are most beautifully flaked and 


considerable number of th 4 
flints are so close in material, 
form and character to those 
figured fay Prof Petrie from 
the XHih Dynasty town of 
Kahun, that there can be little 
doubt that both sets were 
made about the same centuries. 
Many of the implements are 
also of the same form 'as 
those pictured in the process 
of manufacture on the wafts of 
Bern Hasan tombs belonging 
to the wine dynasty and 
contemporaneous with the 
tombs A few of the Wady 
el Sheikh instruments agree 
with some figured by Petrie 
as typical of the IVth Dynasty 
The age, therefore, of the 
working of the quarries may 
be from 3900 B.C., hut more 
probably from about the Xfith 
Dynasty | and consequently 
there is provided a scale 1 for 
gauging the patination that 
96 , .Wrn, tb. odMi MtarU “ D “ Mqutad to that rime 

The amount of discoloration 
) which appears also to vary 

with the quality or constitu¬ 
tion of the Amt, and the nature of the surface on which it lay 
exposed, would seem, according to the writer, therefore, to be 
a very uncertain criterion of age 

Hardly distingubfeabk from the flints of the Wady el Sheikh 
are numerous specimens found lying on the surface of the Nile 

g ateaux by Seton-Karr, and near Etna and Balias by Petrie and 
dibell 14 On the top of the 1400 feet plateau, 41 the latter 
authors record, 44 are great numbers of worked flints of paleo¬ 
lithic type. . That the high plateau was the home of man 
in pabeolithk times is shown by the worked flints lying sdat- 
tered around tit centres where they were actmmlfy worked The 
Nile being far higher then, left no mad flats as at prese n t foe 
habitation; and the rainfall—as shown by the valley erorfon 
and waterfalls—must have caused an abundant vegetation->on 
the plateau where man would live and hunt his game " Along 
with the flints found in the Balias desert, there were some 
44 rounded flints, all stained dark brown, it is from such that 
these worked flints have been formed, and the Mf*ef werh^eg 
were sc otter td mrmtnd ” After stating these facts. Dr, Forbes 
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•GMtinnes, “U Menu an extraordinary circumstance, and to me 
impomible to credit, that the nodules, the flakes and the imple 
jnefkU should, notwithstanding the enormous rainfall which 
ploughed out the ride walleye opening on the Nile, be found 
tying, tv0M 9 n 0 rimrfe insimncM, in undisturbed association at 
tie present day " The same crltldans la passed upon the flint 
instruments also brought by Seton Karr from Somaliland (of 
which the Liverpool Museum poaseaaea a series), which have 
been described by Sir John Evans, before the Royal Society, as 
in form absolutely identical with some from the valley or the 
Somme and other places, and proving 4( the unity of race be¬ 
tween the inhabitants of Asia, Africa and Europe in paleolithic 
times.” Additional flints were later found 41 scattered all over the 
^country, covering the ground sometimes for the space of half an 
acre,” and there was discovered also an 11 unfinished spear head 
on the ground surrounded by a mass of flakes and chip*.” This 
remarkable distribution over the country, Dr Forbes remarks, 

4< where no remains apparently exist of the deposits out of 
which they have been washed, teems difficult to reconcile with 
the usual process of denudation acting through the enormous 
period which has elapsed rince the paleolithic age of Europe,” 
and he disbelieves that •• a nodule of stone surrounded by the 
flakes chipped from it tens or hundreds of thousands of years 
ago, could have remained undisturbed when the deposits by 
which it was covered have entirely disappeared" , he dissents 
also from the opinion 
that identity of form 
Jn the stone imple¬ 
ments is sufficient 
evidence of unity of 
race or of close con 
tact between the races 
Who made them. lie 
is of opinion, there¬ 
fore, that none of the 
surface so-called pal 
soolithic implements 
from Egypt and Som¬ 
aliland f< have yet 
been clearly proved 
to belong to that 

period, while the pro- Flu a 

Mbilily 11 that the 
bulk of them ore of 

much later date 11 The only flint implements. Dr Forbes adds, 
believed to be authentically pokeolitnlc are the flakes and very 
rude scraper like flints found by General Pitt-Rivers m the 
stratified indurated gravelly debris ftoqi a Wady near the Tombs 
of the Kings. 


ON THE MECHANISM OF GELATION, AND 
ON THE STABILITY OF HYDROSOLS 1 


manifests a sinking hysteresis. From the point of view of 
the phase rule the hydrogel of agar Is a system of two com¬ 
ponents In three phases a fluid, a solid, and a vapour phase 
The composition of the phases should therefore be fixed by 
fixing either the temperature or the pressure Fixing the 
temperature, however, does not fix the composition, ana this 
is probably due to two things 1 (I) the fact that the surfoce 
which separates the fluid and solid phases is curved, and (?) 
the fact that that surfoce is freely permeable by the mobile 
molecules of water, but is relatively impermeable to the tm 
mobile molecule of agar The system obviously has two 
pressures which determine equilibrium, a lower hydrostatic 
pressure on the convex side of the curved surfoce, and a 
higher on the concave side 

Hydrosols, such as those of gold, silver or hydrotulphides, 
are systems In which equilibrium is between a solid phase 
dispersed as minute particles, and a fluid phase which is a true 
solution of the substance of the solid phase The behaviour 
of the particles in an electric field shows that each one is 
surrounded by a double electric layer, which can be destroyed 
by the addition of electrolytes, or, m some cases, by the 
removal of all electrolytes. When this is done aggregation or 
coagulation follows. The stability of these hydrosols, therefore, 
is due to a contact difference of potential between the solid and 
the fluid phases 



—Flint knife from Wedy el Shaikh * 

The addition of an electrolyte may bring about coagulation 
either by altering the potential of the fluid phase, so as to 
make it agree with that of the solid phase, or by furnishing 
11 nuclei M about which the particles of solid aggregate. When 
the particles carry a negative charge, acids act bf decreasing 
the positive charge of the fluid, when the particles carry a 
positive charge, alkalies act by decreasing the negative charge 
of the fluid. In these cases the coagulating power of the acid 
or alkali Is directly measured by its chemical activity when 
dissolved in water The relation u expressed by the formula 


LATINE WATER ALCOHOL and agar-water are col- 
^ loldal mixtures which form a gel on cooling and a sol on 
warming In both caws the formation of the gel is due to 
the separation of the fluid mixture into two partially miscible 
fluids or phases. When a certain critical temperature is 
reached, one of the phases separates out as a cloud of droplets 
With a further foil of temperature either this internal phase or 
the external phase becomes a solid solution, and forms a 
framework in the spaces of which the still fluid solution 
Is lodged Thus two distinct types of gel occur In the one 
the structure is a solid mass, in which are embedded spherical 
spaces filled with fluid In the other It is an open sponge 
work of adherent solid inheres with fluid filling the meshes 
The former is firm and elastic, the latter is brittle and 
undergoes spontaneous shrinkage. In the ternary mixture the 
gel has the former structure when the gelatine content of the 
mixture is high, the latter when it is low 
The hydrogel of agar Is built of a solid solution of water 
in agar, which forms a framework holding a fluid solution of 
agar In water The concentration of each of these two co 
existent solution* is dependent upon temperature, but the 
values vary according to whether the system is cooled down 
or Warmed up to a given temperature The system therefore 

V Abs tr a ct of two papws nad bsfort (ho Royal Soosty, on January •$, 
byW B Hardy 
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X = m(v + r) 

when K is the specific molecular coagulatlve power of a sub 
stance as measured by the volume occupied by one gram mol , 
when It just suffices to coagulate the hydrosol 
The coagulating action of a salt is due to only one ion, which 
Is always of the opposite electrical ugn to the colloid particles 
The valency of the active ion exerts a remarkable influence upon 
its coagulailve power, the relation being approximately 

r i” v H = K K* 1 K s 


Therefore, to express the coagulating powers of salts, a factor 
which is approximately squared or cubed by a change from 
monovalent to di- or tn valent ions must be added to the 
formula given above. 

K = wa(v + r)A' 


Thomson has pointed out that double electric layers must 
be separated by d region of flute thickness, in which the com 
portents are in a state of uncompleted chemical combination. 
The solid and fluid phases in these hydrosols, therefore, are 
separated by a layer which possesses considerable chemical 

-y, and which is of very great extent, and this may account 

tic or fern 


encr jVi 
for tnei 


eir marked catalytic or ferment like properties. 
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NORTH AMERICAN GEOLOGY 
'T'HE publications of the Geological Surreys in the United 
^ States and in Canada are noteworthy for the exhaustive treat¬ 
ment, from an economic as well as from a scientific point of view, 
of the subjects dealt with In dimensions, In type, and in wealth 
of illustration, the numerous volumes which are Issued bear 
favourable comparison with works published elsewhere 

Reports oj United States Geological Survey 

Attention was called In Nature of Tune 22, 1899, to Parts 
11 and v of the 41 Eighteenth Annual Report of the U S 
Geological Survey " We have lately received Parts 111 and iv 
of the same Report Part 111. Is a bulky volume of 861 pages, 
which relate almost wholly to economic geology Mr George 
F Becker deals with the gold fields of Southern Alaska, while 
Mr J E. Spurt and Mr HD Goodnch contribute an elaborate 
report on the geology of the Yukon Gold District, in the same 
territory To the lut named work special reference has already 
been made in Nature (December 7, 1899, p 124) The 
Yukon gold field lies close to the British frontier ; that of 
Southern Alaska, to which we now draw attention, fringes the 
coast from Sumdum Bay westward as far as Unalaska, the 
mines being partly on the mainland, partly on islands. 
Mr Becker gives an account of the volcanic activity and changes 
of level which have affected the region Volcanic eruptions 
have occurred in comparatively recent times, and the belt of 
activity seems to have existed since late Eocene or early Miocene 
times. The author describes the various eruptive rocks, and a 
few schistose rocks which appear to be altered eruptive rocks 1 
he also contributes notes on glaciation The ore deposits occur 
in a belt which coincides with the planes of schistosity in the 
altered rocks, and It is considered that their origin is connected 
with eruptive phenomena. The minerals associated with the 
gold are quartz and pyrites, copper pyrites, galena, zinc-blende, 
&c The author gives accounts of the mines, and of the placer 
deposits, and refers also to certain auriferous beach-deposits 
At present the district is but imperfectly explored 

Mr Bailey Willis reports on some coal fields of Puget 
Sound, Washington The coal bearing formation (Puget 
group) is of Tertiary age 1 the lower beds being Eocene, while 
tne upper beds may be Miocene The prevailing rocks are 
sandstones, but the deposits vary from arkoses, consisting of 
slightly washed granite materials, to siliceous clays, and they 
contain much carbonaceous material and distinct coal seams. 
These strata rest unconfonnably on metamorphic schists and 
limestones of Carboniferous and Jura trias date, and they are in 
places overlain conformably by marine Miocene (Tejon) strata. 
Tertiary eruptive rocks of younger date are associated with the 
Pupet group TTiey occur as dykes and flows in various forms 
of intruded and extruded Igneous rocks. Glacial deposits extend 
over large areas. The Puget strata were deposited in manhes 
and shallow water areas, and subsequently were subject to con 
sidermble disturbances which led to folding and over thrust, 
followed by normal faulting Variations in the quality of the 
coals is attributed to the pressure and movement which they 
have suffered The coals range in character from lignites to 
what are termed bituminous lignites or steam coals, and bitu 
minous coking coals. 

The geology and mineral resources of the Judith Mountains 
of Montana, form the subject of a report by Mr W H Weed 
and Mr L V Pinson These mountains are one of the groups 
of the Great Plains of the North west, the nearest peaks of the 
Rocky Mountains being thirty five miles to the west They rise 
like a great island above the plains to a height of about 2300 
feet above this level platform, the most elevated peak being 
6586 feet above the sea. Geologically the mountains have 
been formed by a number of independent, coalescing, dome 
shaped uplifts, involving the sedimentary series from the Cam 
brian to Cretaceous, and they ore penetrated by laccolitic and 
othfcr intrusions of igneous rocks. It is remarkable that while 
the great senes of sedimentary rocks is apparently conformable 
throughout, yet the earlier strata are steeply upturned along 
the flanks of the Rocky Mountains, and the disturbances die 
out rifct wards over the area of the plains. No Permian or Trias 
sediments occur, and the region was probably a land areadunng 
those periods. Descriptions are given of the Cambrian, Silurian, 
Devonian, Carboniferous, Jurassic and Cretaceous rocks, and 
of the numerous laccolitic intrusions which are all of acid type. 
Gfeuites, syenites, diorites and nepbehte-syemtes are found, 
die letter bring represented by rocks of phonoUdc character 
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The ore deposits (chiefly gold) and the Cretaceous coal an 
described 

Mr Waldemar Lindgren furnishes an account of the minliw 
districts of the Idaho basin and the Boise ridge, Idaho, with 
a report on the fossil plants of the Payette formation, by Mr 
F H Knowlton. Tne region includes a portion of the lower 
Snake River Valley and adjacent mountains on the northern 
side, together with the entire drainage of the Payette, Boise, 
and Wood rivers. The Boise mountains attain elevations of 
over 7000 feet The area consuls largely of granite together 
with the 41 Snake River Tertlanes.'* These latter comprise 
early Neocene (Miocene) lake beds, known as the Payette for¬ 
mation, with which are associated vast masses of basalts and 
rhyolites, and later Neocene (Pliocene) deposits together with 
the Snake River basalts. Sands and f ravels of Pleistocene age 
also occur Gold occurs In the granitic rocks or associated dykes 
and veins, and in placer deposits. Monante u found in the 
sands of the lake deposits, and there la no doubt that it forms 
one of the original constituents of the granite of the Idaho 
baiun Thu mineral, which is a phosphate of the cenum metals 
and thorium,yields products of economic value in the preparation 
of incandescent gas lights of the Welsbach and other Darners. 
Silver ores also occur in the region 

A preliminary report on the mining Industries of the Telluride 
Quadrangle, Colorado, is contributed by Mr C W Punngton 
Thu is a region of striking topographical features, the mountains 
rise to over 14,000 feet, while some of the streams have cut pre 
apitouj channels in the mountain cirques or basins to a depth 
of 7500 feet Telluride, a town or about 1500 inhabitants, 
is in the heart of the mining dutnet The first prospectors 
entered the region about twenty five years ago, and the district 
has made a steadily increasing output from its discovery to the 
present time. As remarked by the author, it has been the 
History of many ore producing regions that much more money 
has been expended in the mining (and we might add financial) 
operations than has been extracled from the ore taken out 
The Telluride district is said to be emphatically one where the 
money value, represented by the labour and capital expended, has 
not equalled or even approached in amount tne product of the 
mines in the precious metals. The lesson that is taught is that 
conservatism in mining is poor policy, and that new methods and 
devices to meet new conditions, for which no rales can be laid 
down, are necessary for the successful production of ore in 
newly exploited areas. The district is composed of nearly flat 
sedimentary beds, which rest on Archaean and extend in geo 
logical age from the Trias to the Tertiary This vast senes 
has been in places tilted up, deformed, injected and broken 
through by igneous rocks, of Tertiary or Post Tertiary age 

The ridges of the mountains present exceedingly irregular, 
sharply cut and jagged lines, whose sharp gaps arc generally 
the result of the more rapid weathering and weanng down of 
metalliferous veins and zones of mineralised rock Such tones 
usually have most brilliant colours—red, white and yellow—and 
are visible across country for a distance of twenty miles. With 
regard to the scenery in general, it Is remarked that the beauty 
of form and colouring is unsurpassed m the mountain regions of 
the world The metalliferous portions of the rocks are thus 
Urgcly exposed to view, and their origin is attributed to the 
subterranean tract from which the igneous rocks have come | 
surface waters having descended through fissures to the honkon 
of the heated magma, and having luheequently ascended heavily 
charged with mineral matter The vein filling is considered to 
be later than the newest lavas exposed in the region The vein- 
deposits are valued chiefly for the gold and stiver, while much 
gold in a finely divided state occurs in placer deposits. It is 
noteworthy that none of the tellurides or other pomible rare 
compounds of gold occur in the area, so far as the pr e se nt 
investigation has been able to determine No silver ore ocean 
which does not contain, in the free Mate, more or less gold, 
while the galena, considered as an ore of silver, it merely the 
gangue or mechanical matrix of gold 

Part iv of the 11 Eighteenth Annual Report" deals entirely with 
hydrography It Is a huge volume of 756 pages, comprising 
(1) Report on the progress of stream measurements for 189 Of 


storage and construction of dams, by J D Schuyler Among 
the mat ten dlscusred Is the temperature of the deeper artesian 
waters in the Dakota basin 
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We have received also Parte i . Iv and vi of the “Nine 
teenth Annual Report for 1897-8/' and portion* of Part ii 
Part i. comprises the report of the director, Mr Charles D 
Walcott, and It include* observation* on triangulation and 
spirit-levelling 

Part ii , which include* papers chiefly of a theoretical nature, 
contain* an elaborate report on the principle* and condition* of 
the movement* of ground water, oy Mr F H King The 
author deal* with the water-holding capacity of natural soils, 
the depth to which ground water penetrate*, and its general 
movement*. Movement* are doe to barometric pressure and to 
thermal agencies, to crust deformation and to rock consolida 
tion. The original water laid down with sediments is con 
ridered a* well as the subsequent capillary movements of ground 
water Interesting results are given of experimental invest! 
gatloas regarding the flow of water and kerosene through sand, 
sandstone, wire-giuze, &c , and of the influence of the form, 
diameter and arrangement of soil and nuid-grams on the 
amount of flow An important record is given of the effect of 
the pumping of one well on another x 133 feet distant Both wells 
were sunk in sandstone to a depth of about seventy feet When 
pumping at the rate of about seventy five gallons per minute 
from one well, a foil of water wai detected in the other after 
the lapse of one minute and forty five seconds. The pump 
was worked for ten minutes, and the foil of water in the second 
well continued for nearly fifteen minutes 

The article by Mr King is followed by one on the theoretical 
Investigation of the motion of ground waters, by Mr Charles S 
Sllchter 

An elaborate memoir on the Cretaceous formation of the 
Black Hills (Rocky Mountains), as indicated by the fossil 
plants, u communicated by Mr Lester F Ward, who has had 
the assistance of Messrs W P Jonney, W M. Fontaine and 
F H Knowlton The form* described include a number of 
sflicifled Cycadean trunks, Conifers, Ferns and Equisetaces, 
also Dicotyledons belonging to the beech, oak, elm, mulberry 
and soapberry families. The work Is illustrated by over a 
hundred plates, Including one of Cycadean trunks from the 
Purbeck beds of the Isle of Portland, England, belonging to 
the U S National Museum 

Part iv , a volume of 814 pages, deals with hydrography it 
contains a report, by Mr F H Newell, on stream measure 
meats r and an account, by Mr Edward Orton, of the Rock 
waters of Ohio The knowledge of the Ohio waters Is mainly 
due to the boring operations m search of oil and gas. Mr 
N H Dirton furnished a preliminary report on the geology 
and water resources of part of Nebraska. Several illustrations 
are given of tors or outstanding masses of sandstone which, from 
being locally hardened, have withstood the effects of denuda 
tion Other instances of fantastic weathering, seen in the 
“Chimney Rock" and “Toadstool Park," are effectively 
shown in plates. 

Part vi (In two volumes) contains ah account of the mineral 
resources of the United States. In the first volume, the metallic 
products, coal and coke are dealt withj in the second volume, 
petroleum, natural gas, stone, clays, cement, precious stones, 
phosphates, mineral paints, See. There are also notes on the 
mineral resources of Hawaii, and of the Philippine Islands. 

Monographs of United Stotts Geological Survey 

The twenty ninth volume of the Monographs of the United 
States Geological Survey is a large work of 790 pages, on the 
geology of Old Hampshire county, Massachusetts, by Professor 
Benjamin K Emerson It is an elaborate memoir embodying 
personal observations which have extended over more than a 
quarter of a century, and it deals with a great variety of forma 
nons—Algonklan, Cambrian, Silurian, Devonian, Triattic and 
Pleistocene—also with various eruptive rocks, end their many 
economic products. In the Algonklan senes there are gneisses 
often granitoid, and others yielding much graphite, Ukewise 
magnesian limestone. Of Cambrian age are various gneisses 
ana associated schists and qnarulte. A detailed description is 
given of the granitoid gneiss of Monaon, which is extensively 
quarried, the yearly output being from twenty to thirty thousand 
tons. The author draws attention to a remarkable tendency to 
expansion which has been stored up in the gneiss, causing 
blocks to elongate when they are quarried. In the mme way 
the expansion causes the horizontal sheets of the rock to rise, 
often quite suddenly. In considerable anticlines, with the arch 
h as fifty feet long and the rise three or four inches. These 
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anticlines form sometimes with explosive violence, throwing 
large fragments of the rock more than two feet from their 
original position Evidently the rock has an elastic stress 
which expresses itself in expansion when the surrounding masses 
are removed 1 

Among the rocks classed as Lower and Upper Silurian are 
sericite schists, amphibolites and serpentines, of which petro¬ 
graphies! descriptions are given Not the least Interesting 
feature in the geology u the great magnetite emery bed which 
lies along the junction of hornblende-schist and sericite schlit, 
and was discovered in 1864. The emery is distinguished from 
corundum (pure anhydrous alumina) which also occurs, and Is 
regarded as an alaminate of iron A full account of this mineral 
vein is given 

When we come to the Devonian rocks we still find a senes 
highly altered, comprising in the main quartzite, and various 
schists, together with limestones. The rocks appear to rest 
conformably on, and, indeed, to pass into what are called Upper 
Silurian argillites, nevertheless, the fossils, or rather itnpres 
nons of them, which were obtained in the rocks, seem to be of 
upper Devonian type Prof J M Clarke remarks that they 
“are so distorted, obscure, ana closely packed together, that a 
little imagination can construe them into species of all sorts of 
ages ’ , but he feels “ reasonably secure ” about a few, among 
which is a large splnfer, like Spirtfera disjunct*. Workers 
among the Devonian rocks in parts of Devon and Cornwall 
would feel sympathy with the difficulties of accurate Identification, 
and suspend judgment about the local relations of Devonian and 
Silurian In a general chapter on amphibolites the author 
states that he has awqmed most of them with more or leu con 
fidence to the list of altered sedimentary rocks. Poising on to 
the eruptive rocks, he describes various granites, aphtc, quarts 

S .bbro, to nail to or quartz dionte, d 10 rite, diabase, and cortlan- 
te (hornblende pyroxene biotite pendotlte) 

The Triattic rocks comprise a senes of sandstones, conglo¬ 
merates and red shales, together with diabases The shales 
contain impressions of salt-crystals, and among the conglomerates 
the author finds evidence which suggests the former presence of 
shore ice Most interesting are the observations on (he preset 
vatioa of reptilian foot prints and nun drops which occur in 
sandstones that rest on the broad sheets of trap It is thought 
that the iron set free from the decomposing lavas below per 
meated the sediments and favoured the preservation of the 
tracks , it is also suggested that the heat of these great trap 
sheets may have promoted rapid consolidation of the Hind layers 
by which they were quickly covered. In a few notes on the 
“Recent Progress in Ichnology,” Mr C II Hitchcock gives a 
list of the Ichnozoa of the Trias, including one marsupial, and 
many birds, dinosaurs, reptiles, batracbiani, arthropods and 
motlusca 

In the account of Pleistocene phenomena we have references 
to Pre Glacial drainage and erosion, descriptions of glacial lakes, 
and minor grooves and notches, and particular accounts of the 
till and various other drifts. The author remarks on the frog 
ments worn by the agency of fond-ice “ into the peculiar stupes «> 
characteristic of glacial accumulations, three or four sided forms, 
with irregular ends more or less elongate os the rock was more 
or lets schistose, the sides flat or broadly convex, joined by 
rounded edge* and scratched in various directions , and he 
adds that “ These peculiar forms, called by the Germans dreik 
antner % are as characteristic of the till as graptolites of the Silu 
rian." Numerous sections are given of glacial deposits, many 
of which remind us of the drifts so well exposed on the coasts of 
Norfolk and Suffolk, which exhibit similar structures and con 
tortlons. The Pleistocene beetles are described by Mr S H 
Scudder The volume, which is well illustrated, concludes with 
a chronological list of publications on the district, the earliest of 
which is a reference to an ancient catalogue (1734) objects of 
natural history formed in New England, by John Winthrop, 
F R.S 

Monograph No. 31 contains an account of the geology of the 
Aspen mining district, Colorado, by Mr Josiah E Spurr, and 
it is accompanied by a large folio atlas of maps and sections. 

In an introduction, Mr & F Emmons points out that Aspen 
Is one of the most picturesquely situated mining towns of the 
Rocky Mountain region \ and that its great mineral wealth lies 
in. a narrow belt of Pakeosoic rocks, which are steeply upturned 
against granite, and broken In the most complicated manner by 
a network of faults. 

1 5 m also A Stnhao, on " Explonln Sltcksuldm," GeoL Mmg for 18*7 
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The mines of Aspen were mainly discovered end opened by 
men whose most recent mining experience had been at Lead- 
ville, where the silver ores were found principally at or near the 
contact of limestone, with overlying sheets of porphyry The 
ores consist chiefly of lead and sine sulphides, carrying silver, 
with a gangue of barytes, quarts and dolomite Rich snoots of 
ore occut chiefly at the intersection of two or more faults, and 
the theory u advanced that while the minerals were deposited by 
hot waters, the solutions ascending along one of these channels 
were precipitated by solutions which circulated along the other 

The fundamental rock In the district is a granite, and this is 
overlaid by Cambrian, Silurian, Devonian, Carboniferous, Jura- 
tnas and Cretaceous. The Cambrian and Silurian formations 
are comparatively thin, and they consist largely of dolomitic 
sandstones and shales The Devonian beds, which are very 
variable in character, comprise limestones and calciferous sand 
■tones of no great thickness, and they are characterised by the 
presence of tubes of Devonian type The Carboniferous and 
also the Secondary formations attain a great thickness. Into 
these strata, probably in Cretaceous times, there were intruded 
dykes of quarts porphyry and dionte porphyry Great physical 
disturbances look place, accompanied by distinct systems of 
faults, some developed before, others after the deposition of the 
ares In the author’s opinion some faults have developed 
almost entirely in Post Glacial times, the evidence resting partly 
on the preservation of scarps with sllckensidcd fault surfaces. He 
believes also that in many cases the fault movement is going on 
at the present day Since the beginning of the great disturb¬ 
ances, about 15,000 feet of sedimentary rocks have been removed 
by denudation , in later limes by glacial action. A general ice 
sheet at one lime covered the whole of the Aspen district, 
leaving evidence of its presence in the rounded and fluted forms 
into which the hill tops are carved, and in deposits of morainic 
material When the ice sheet shrank to smaller dimensions, 
there resulted local glaciers which followed the course of pie 
existing valleys, and carved them into their present forms At 
this period temporary lakes were formed by the damming up of 
glacial waters 

The author has given considerable attention to the subject of 
dolomitiSAtion lie remarks that along the channels afforded 
by faults, hot spring waters containing carbonate of magnesia 
rose and produced the dolomitisalion of the limestone Zones 
m the limestone following watercourses which are parallel to 
the bedding, or which cut across it, are locally altered to dolo 
mite There is evidence also of an earlier period of such chemical 
interchange, some of the Silurian and Carboniferous sediments 
having been early converted into dolomite by the action of 
magnesium salts contained in the waters of a great lake or 
inland sea, and in which they were concentrated by evapora 
tion These earlier dolomites are continuous over wide areas, 
with an almost uniform chemical composition 

Maryland Geological Survey 

Under the vigorous direction of the Stale Geologist, Prof W 
Bullock Clark, the Maryland Geological Survey has just issued 
its third volume, one of a senes which in type and illustration 
is one of the moat excellent of all the geological reports pub¬ 
lished in the United States. The present volume deals wholly 
with questions of economic geology treated from a scientific as 
well as a practical point of view It is, in fact, a manual on road 
materials and road const ruction The dependence of the highways 
upon the surface configuration of the land, and the bearing of 
tne disfrlbutlon of temperature and rainfall are pointed out 
Attention is rightly paid to the relationship between the stony 
structure of the ground and the roads. The questions of con 
■traction and repair, and the qualities of road metals are (halt 
with in detail, and the construction of sample roads is described 
Various administrative matters ore also dealt with. Illustrations 
are given of tbe method of rood making since early tunes, there 
are numerous photographic illustrations of types of roads formed 
of different materials, including types of bad roads in Maryland , 
and there are photo-micrographs of rock sections of road 
materia^ 

Geology of Indiana, 

A bulky volume of 1741 octavo pages forma the “Twenty-third 
Annual Report of the Department of Geology and Natural 
Resources for the State of Indiana," under the direction of Mr 
W S Blatchley, State Geologist It comprises the result of a 
careful survey of the coal area of Indiana, giving full details of 
the physical features and stratigraphy, of the mines and method 
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of mining, with analyses of the coal Tbe work la profusely 
illustrated with maps and sections, and not the least interesting 
are the sections of faults and disturbances and evidences of irregu¬ 
larities in the coal-seams due to local thickening by disturbance, 
or to original deposition, or to erosion in Carboniferous or later 
periods. A report is made on tbe natural gal which occurs in 
the Trenton limestone, and is sealed up beneath the Utica shale., 
Tbe first boring was made in 18844 ana the gas was tapped at a 
depth of about 1100 feet The Trenton limestone was proved 
to be both the source and the reservoir of the gaa. 

Geological Survey of Canada 

The 11 Annual Report of the Geological Survey of Canada for 
the year 1897 (1899) ” has just reached us. It is a composite 
volume, containing six individual reporti separately paged, tat 
all indexed together with special references to each. As the 
progress of the survey has been noticed already In Nature, 
when dealing with the Annual Summary Reports of the director, 
Dr G M Dawson, it will suffice to call attention to this Im¬ 
portant volume which contains detailed accounts of Archaean, 
Palaeozoic and Pleistocene deposits, with full descriptions of 
the economic products. There is a special report on the mineral 
resources of New Brunswick, by Mr L W Bailey, and another 
on mineral statistics and mines, by Mr E D IngalL The 
volume is illustrated by a number of maps and plates One of 
the most effective views is that of the Devil’s Rapids on Chanditre 
river, Quebec. It illustrates a report on the surface geology 
and auriferous deposits of South eastern Quebec, by Mr K 
Chalmers. 


ELECTRO-CUL TORE 

'T'HE results obtained by culture under the influence of electric 
A light are fairly well known, and the growing of lettuce for 
salads, in spacious greenhouses with the ala of electric light, is 
already a profitable industrial pursuit in the United States (near 
Chicago and elsewhere) However, the use of electric currents 
for stimulating vegetation, although it was studied more than fifty 
years ago (by Rom, In 1844-46 , continued by ForsteT, Sheppard, 
Vichtner, &c ), still remains unsettled A communication upon 
this subject, made by a Russian engineer, V A. Tyurin, before the 
St Petersburg Electro Technical Society, contains some welcome 
information upon the work done in this direction in Russia by 
M SpyeshnefT and M Kravkoff The former experimented a 
few yean ago on three different lines. Repeating well known 
experiments on electrified seeds, he ascertained once more that 
such seeds germinated more rapidly, a nd gave better fruit and 
better crops (from two and a half to six times higher), than seeds 
that had not been submitted to prelimmaiy electrification 
Repeating next the experiments of Kues-~that is, burying In the 
soil one copper and one zinc plate, placed vertically and con 
nected by a wire, he found that potatoes and roots grown in the 
electrified space gave crops three times heavier than those which 
were grown close by on a test plot, the carrots attained a quite 
unusual size, of from ten to twelve inches in diameter Spyesh- 
neffa third aeries of experiments was more original He planted 
on his experimental plot, about ten yards apart, wooden posts 
provided at their tops with metallic aigrettes connected 
together by wires, so as to cultivate his plants under a sort 
of network of wires He obtained some striking results, 
one of which was that the growth and the ripening of barley 
were accelerated by twelve days. Quite recently M Kravkoff 
undertook a senes of laboratory experiments upon taxes of soil 
submitted to electric currents. The temperature of the soil was 
raised by these currents \ its moisture decreased first, tat began 
to increase after a course of three weeks (the same Increase of 
moisture was also noticed by Flchtner )\ and finally, the amount of 
vegetable matter in the soil was Increased by the electric currents. 
'With what is now known upon the influence of micro-organisms 
upon vegetation, further research on similar lines is most desir¬ 
able ana very promising 


SCIENTIFIC SERIALS, 

The Journal ef the Royal Microscopical Society for April con¬ 
tains the President’s Annual Address, the last instalment of his 
valuable series of addreaes on the mathematics of the construc¬ 
tion of microscopic lenses. In this address, Mr £. M Nelson 
devotes himself to the apW&atic immersion front and the 
Huyghentan eye-piece, and deala with the errors of thk lens, 
vu. chromatism, corvatvrc of image, distortion, and astigmatism. 
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A new feat ore In the present number is tbe extension of ihe 
bibliography to micnucopical technique and bacteriology 

Tm Jourmi of Botany for February, March, end April con 
taint several article* of more than usual interest Mr C. R P 
Andrefs records the discovery in the Channel Islands of two 
grasses new to Britain, Phaiarit minor and Mihum scahrum, both 
apparently native t and Mr Arthur Bennett, the occurrence of 
fotamogtton rmtilus, also new to Britain, in Surrey Dr, A B 
Rcndle reviews tbe British species of Mains t now amounting to 
four (Including one found at present in geological deposits only), 
although the first discovery of the genus as British was as recent 
as 1850. The very useful review of the algological literature 
for 1^99 will, we hope, be continued in future numbers. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, April 5 —'* Further Note on the Influence 
of Temperature of Liquid Air on Bacteria,” By Allan 
Macfodyen, M D , and S Rowland, M A Communicated by 
Lord lister, P R.S 

In a previous communication (A toy Soc Proc February 1, 
1900) it was shown that no appreciable Influence was exerted 
upon the vital properties of bacteria when exposed for 20 hours 
to the temperature of liquid air ( - 183° C to - 192“ C ) 
Further experiments have since been made in which the 
organism* were again exposed to the Lemi>erature of liquid air 
for a much longer period, vis. seven days 

The organisms employed were B typhosus, ft coh communis , 
B diphtheria* , ft protons vulgaris, B artdt laettet , B antkracis 
(jtponng culture) Spirillum choirrae astaltea , Staphylococcus 
pyogenes aur*.us, ft phosphorem ns, a Sarcma, a Saccharomyccs, 
an a unsterilued milk 

Instead of being exposed as formerly on the actual media in 
which they were growing, the organisms were submitted to the 
pooling process in the form of a broth emulsion in hermetically 
sealed fine quill tubing This allows of complete immersion, 
and effects a considerable economy in the amuunt of liquid air 
used, besides greatly facilitating manipulation The liquid air 
was kindly furnished by Prof Dewar, and the experiment was 
conducted in his laboratory 

In the course of the experiment, the loss by evaporation of 
the liquid air was made up by adding fresh portions from time 
to time In this way the temperature of about - 190° C was 
maintained uninterruptedly through the whole period of the 
experiment At the same time considerable care had to be 
taken in conducting the first cooling, in order to avoid fracture 
of the quill tubes. A preliminary cooling was therefore effected 
by means of solid CO,. After the expration of a week, the 
tubes were removed with cork tipped forceps, and placed in a 
strong glass vessel till thawing was complete The tabes were 
then opened, and the contents transferred to suitable culture 
media In each case, a direct microscopical examination was 
made to detect any possible structural changes. 

It is a remarkable fact that, notwithstanding the enormous 
mechanical strain to which the organisms must have been ex 
posed, a strain for exceeding In amount any capable of being 
produced hitherto by direct mechanical means, not the slightest 
structural alteration could be detected 

The sub cultures made at the conclusion of the experiment 
grew well, and In no instance could any impairment in the 
vitality of the organisms be detected In One or two Instances 
only, growth wss slightly delayed, an effect which might have 
been due to other causes. The photogenic bacteria grew and 
emitted light, and the samples of milk became curdled. 

The above experiments show that bacteria can be cooled 
down to - 190* C for a period of seven days without any appre 
amble Impairment of their vitality 

It has not yet been possible to undertake the experiments 
with liquid hydrogen. 

Geological Society, April 4.-J. J. H Teall, F R S, 
President, in the chair —Additional notes on some eruptive 
rocks from New Zealand, by Frank Rutley Tbe author 
suggests a comparison of certain ancient rhyolites of Great 
Britain with those of New Zealand affected by solfotanc action. 
As to the causes which may convert a glassy mto a htboidal 
rhyolite, we still seem to lack information 3 It is possible 
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that the action of steam may be instrumental In effecting such a 
change, but this Is probably only an occasional agent, and the 
more general cause of such changes must be sought elsewhere. 
—On the discovery and occurrence of minerals containing rare 
elements, by Baron A E Nordenskiold The first mineral 
referred to Is scheelite, and the next cerite, which contains no 
less than four rare metals The incandescent light produced 
when the latter mineral is fused with charcoal powder was first 
observed by Cronstedt in 1751 The discovery of glucina, 
hthia, selenium and ytlria is next referred to Minerals con¬ 
taining yttna and oxides related to It were, at one time, thought 
to be almost limited to certain pegmatite veins running in a 
broad zone on both sides of the 60th parallel of latitude 
Latterly, fluocente, orthite and gadolimte nave been found in 
Dalecarlia , and among these minerals Benedicks discovered a 
silicate of yttrium containing I 5 per cent of nitrogen and 
helium The author discovered kainosite, a sihco carbonate of 
yttrium and calcium, among minerals from Ilitterri, and the 
tame mineral was subsequenUy discovered in the flucan, fissures, 
and druxy cavities at the Nordmarken mines The last 
mentioned discover) and others related to it appear to suggest 
that the mode of formation of fissure minerals is not so unlike 
that of the pegmatite veins of the primary rocks as is generally 
supposed Thorium, discovered by Berzelius in 1829, was 
originally obtained from the rich mineral locality of Langesuml 
(called Hrevig in mineralogical literature), but it has since been 
recorded from other localities, including Arendal and Finnish 
Lapland It is now obtained from the monazite-sand of nvers 
in the Brazils and South Carolina. Thome contains about 
5 per cent of inactive gas, probably a mixture of nitrogen and 
helium 1 but the latter element was first obtained from the 
mineral cleveite, also containing thorium, discovered by the 
author in 1877 Other minerals bearing nitrogen, argon or 
helium are referred to , and under the head of minerals bearing 
tantalum, mention is made of Glesecke's discoveries m Green 
land Among these is fergusomte, one of the richest sources 
hitherto known for obtaining that mysterious gas, or mixture of 
gases, which on our planet seems to be almost exclusively con 
fined to minerals containing rare earths. M The group of earths, 
as well as the group of gases, of which we are here speaking, 
might, therefore, be compared with certain genera among organic 
beings, whose species, having not yet fully differentiated, offer 
to the descriptive zoologist or botanist difficulties analogous to 
those with which chemists meet in endeavouring to separate the 
rare earths and rare gases ” 

Paris. 

Academy of Sciences, April 9 - M Maurice L£vy in 
the chair —Funeral orations on the late M Joseph Bertrand, 
delncrcd by MM Jules Lemaitre, Maurice L£vy, Ikrthelot, 
Gaston Darboux, A Cornu, Duclaux, Gaston Pans, and Georges 
Perrot —On the transmission of (he radiation of radium through 
substances, by M Henri Ikcquercl In order to ascertain 
whether the rays transmitted through a screen are transformed 
rays from the radio active source or secondary rays emitted by 
the screen, expenments were made on the shadow cast by a 
body placed on the side of the screen opposite to the source It 
appears that part, at least, of the secondary radiation is not 
deviated in a magnetic field, as 11 the case with the radiation of 
radium, whilst another portion is possibly due to partial diffusion 
The absorption of the incident radiation increases with the dis 
lance of the screen from the source, as has been previously 
observed.—On tbe density and analysis of sulphur perfluonde, 
by MM H Molssan and P Lebeau The density of the 
gaseous perfiuoride of sulphur, the preparation of wnich was 
described in a previous communication, is found to be 5*03, 
compared with air The analysis of the compound was effected 
by decomposing it by the vapour of sodium at a red heat, a 
mixture of sodium sulphide and fluonde being thus obtained, 
and also by heating with sulphur or selenium in glass vessels 
and measuring the volume of the silicon fluoride evolved The 
results are in accordance with the formula SF t , the hexavalent 
character of sulphur being thus clearly demonstrated —On the 
fossil ferns of coal, by M Grand' Eury A description of the 
roots of the various species of ferns occurring in the fossil 
forests of the coal beds at Saint Etienne.—Immunity against 
symptomatic carbuncle after the injection of preventive serum 
and natural virus, either separately or together Experiments 
with sheep show that complete immunity is produced fay 
successive inoculation with serum and virus, but not by the 
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injection of a mixture of serum and nru» —M Michel eon was 
elected corresponding member for the Section of Physics.— 
Solar observations at the Lyon Observatory during the 
fourth quarter of the year 1890, by M J Guillaume — 
On certain equations of Monge Ampere by M J CUunn 
—On the general representation of some analytic functions, 
by M Dewnts -New methods for maintaining the 
vibrations of tuning forks, by MM A ami V Guillet 
The electrical mechanum previously applied by A Guillet 
to Lippmann's pendulum is perfectly adapted to the tuning fork 
—Ex pen mental study of the movements produced in liquids 
by heat convection Permanent control cellular vortices, by 
M Henn Blnard A preliminary note The liquid behaves as 
if divided into a number of regular prismatic cells, the dimen 
none and periodic movements of which depend on the expen 
mental conditions —On the duration of the emission of Rontgen 
rays, by M Bernard Brunhes The emisaioa of X rays produced 
by a rupture of the primary curren of the induction coil lasts for 
about tne ten thousandth part of a second —On the reflection 
and refraction of kathode rays and of the deviable rays of radium, 
by M P Villard The author s experiments lead to the con 
elusion that the apparent transmission of kathode rays through 
metallic plates is due to a secondary emission The deviable 
rays of radium behave like kathode rays, whilst the non deviable 
rays include radiations of high penetrating power —Negative 
electrification of secondary rays produced by means of Rontgen 
rays by MM P Curie and G Sagnac Rontgen rays appear 
to bear no electric charge but the secondary rays resulting from 
their trinsfonnation resemble kathode rays in being negatively 
electrified —Heat of formation of hydrated and anhydrous 
strontium dioxide, by M de h ore rand The heat evolved in the 

conversion of strontium monoxide into the anhydrous dioxide is 
leu by about one calone than that evolved in the formation of 
barium dioxide whilst, on the other hand strontium dioxide has 4 
greater affinity for water than barium dioxide —On a new method 
of fractionating some rare earths, by M Eugene Demar^ay The 
method is based on the crystallisation from nunc acid of the 
double nitrates of magnesium and the rare earths —tor mat ion of 
monomercuramm mium iodide by the action of concentrated am 
moniaon mercurdiammomum iodide by M Maurice Pran^ois 
Monomercurammonium iodide, Nlfgll^I, is prepared by adding 
successive small quxntiLies )f ammonia to mercurdmnminium 
Iodide, it is a black, crystalline suhstance which does not become 
red on exposure to ur and in insoluble in ether —On a crystal 
line sclenlde and oxyselenide of manganese, by M Ponzes 
Dia«on Manganese selenide MnS is obtained in cubical 
crystals by the action of hydrogen selenide on a solution of 
manganese acetate by the reduction of manganese selcnate 
with carbon in the electric furnace, and by fusing the prccipi 
tated sclenlde at a high temperature Prismatic needles of the 
same substance are produced by the action of hydrogen selenide 
on manganese chloride at a ml heat A green oxyselenide is 
formed when manganese sclenate u reduced by hydrogen at a 
bright red heat —On the reducing action of calcium carbide by 
M Geelmuyden The action of calcium carbide on boric 
anhydride at the temperature of the electric furnace results in 
the formation of calcium boride CaB* Under the same con 
ditions the sulphides of iron, lead antimony and magnesium 
yield calcium sulphide xnd the respective metals which except 
in the case of iron, are volatilised Aluminium sulphide is not 
reduced by calcium cubide —On a new method for the pre 
parmtion of double sulphates of chromium, by M C I agel In 
the destruction of organic matter by means of chlorochromic 
acid, as previously described, the double sulphates of chromium 
and sodium or chromium and potassium are firmed , they 
crystallise in the hexagonal system —Electrolytic estimation of 
lead m lead sulphate and chromate Application to the analysis 
of lead glass and lead chnmates, by M C Mane The lead 
compounds are dimolved in a mixture of nitric acid and am 
monium nitrate, and the solution electrolysed in the usual 
manner —On mm$ tri methyl $ oxyadipic acid, by M E E 
Blaise The lac tome acid corresponding with this acid 1* 
obtained by the condensation of methyl levulate with methyl 
bromisobutyrate m presence of unc —Action of amyl chloride 
•n calcium carbide, by M P Lefebvre The primary products 
of the action of amyl chlonde on calcium carbide at a dull red 
heat are probably acetylene, amylene and calcium chlonde — 
The nervous ganglions of the posterior roots belonging to the 
great sympathetic system, by M Nicholas Alberto Barmen 
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THE BIRDS OF CELEBES 
The Bird i of Celebes and the Neighbouring Islands By 

A B Meyer and L W Wigletworth Two volumes 

Pp xxxiu f 392 and 590, with 45 plates and 7 maps 

(Berlin R Fried lander und Sohn, 1898) 

EW regions of the world approach in interest to the 
naturalist the wide Archipelago stiung upon the 
equator, between the Asiatic and the Australian continents, 
both of which claim a share in the broken lands between 
which Wallace’s Line ndes the marches Of all these 
islands none perhaps have attracted more attention than 
Celebes, notably on account of its strange configuration, 
but especially from its central position in the archipelago 
which has given a lemarkable character to its fauna, the 
affinities of which have bandied it from one to the othei 
of the two zoological realms between which it lies lo 
which of them it will finally appertain must still remain an 
open question till it has been more fully explored, botani 
calty as well as zoologically Towards the settling of 
this question, however, Dr Meyer, the distinguished 
Director of the Royal Museum in Dresden, in collabora¬ 
tion with Mr L W Wigleswortb, has made a notable 
contribution in the work under notice, wherein the 
ornithology of the Celebesian area (as the authors name 
the main island plus the neighbouring islet groups in its 
immediate vicinity) is discussed Both authors have 
brought special qualifications to their task, for both have 
huge experience as observers, in the field, Dr Meyer 
having sevenl years’ personal knowledge of the area in 
question That every care has been taken by them in the 
preparation of this monograph is testified to by the six 
>eara of constant toil which the subject has exacted fiom 
them 

The systematic account of the individual species found 
in the area is prefaced by a valuable introduction of 130 
pages, in which the authors give a short biographical note 
concerning the naturalists and collectors who have worked 
or written upon the birds of Celebes This is followed 
by an account of the seasons and winds (illustrated by 
two coloured maps) in the East Indian Archipelago, in 
their relation to the dispersal and distribution of the 
birds A section is next devoted to migration in the 
archipelago, with reference to which the authors remark 
that “during our studies it has become abundantly 
evident to us that ornithologists are not generally aware 
that migration goes on in the East Indies to the greAt 
extent it does ” They enumerate fifty four 44 of the more 
prominent migratory birds of Celebes,” with tables which 
tend to 41 prove that each species has its own route or 
routes of migration n Some of these species come from 
Norway vtd Siberia, China and the Philippines to North 
Celebes, and go no further , others hold on their course 
to New Guinea, Australia and New Zealand , while 
yet others fly directly from Northern Asia and Japan to 
the Philippines, North Celebes or the Moluccas, hugging 
the coast of the Western Pacific In their return journey 
the migrants do not appear 44 always to Return in spring 
by the route pursued in autumn, often apparently being 
rare or absent in districts through which they pass in 
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abundance in other seasons,” while 1 few remain and 
probably breed in their winter qu irteis As to the causes 
of migration, however, the authors afford us no new facts 
or suggestions tending to bring us nearer the solution of 
tilt 44 mystery of mysteries " of bird life 
A further section of the introduction 19 devoted to the 
subject of 44 variation or modi fit ition of structure and 
plumage” among the birds of Celebes, under the head¬ 
ings of individual and of geographical vanation , seasonal 
changes, sexual differences, and changes depending 
upon age Under the last heading the authors provide 
“some evidence drawn from Celebesian birds that modi¬ 
fications of shape of feathers are caused by the 
ever repeated action of mechanical attrition and are 
ultimately transmitted to offspring,” and they take as 
one of their examples the case of the racket tail feathers 
of Priontlurus The two middle tail feathers of these 
birds <( are prolonged much beyond the others, and in 
adult birds the over reaching portion of these two rectnces 
is conveited into a bire shaft tipped with a spatule of 
ordinary web ” Diawings are given from specimens in the 
Dresden Museum showing that the feathers come in in 
the adult buds with the shifts bare, a character which 
must therefore be congenital and hereditary According 
to the authors, the course of events must have been as 
follows —the two middle tail feathers becoming (for no 
specified or known reason) a little longer than the rest, 
were by attrition on the twigs of trees, walls of their 
nesting holes, <SLc, narrowed at the tips , the friction re 
acting on their roots resulted in still greater lengthening 
of the feathers , further attntion resulted in half formed 
rackets [why ? ], still further continued attrition and 
further lengthening of the feathers resulted in the 44 pro 
duction of other stages up to the most advanced develop¬ 
ment of the present time”— 14 a process of ages, more and 
more advanced results being obtained in successive 
generations and transmitted by heredity " Their 44 argu¬ 
ments in proof that these rackets are the mhented effects 
of attntion” are shortly (1) that such can easily be 
formed artificially by scraping , (2) where the shafts are 
not exposed to attrition they are not bare , (3) rackets do 
not occur on unexposed feathers sheltered from attntion , 
(4) rackets are present in birds having no affinity with 
one another over the most varied positions , (5) remains 
of the web are often to be found on the shaft of the 
racket, (6) there appears to be no other means lor 
accounting for their ongin—they are not sexual, not use 
ful, and not 41 recognition markings *, (7) the Motmots 
which produce these racket tail feathers by biting, now 
produce incipient rackets hereditarily These argu 
ments (?) hardly cirry conviction , but if the truth be 
that the rackets are the inherited effects of attntion, one 
asks why so few feathers specially exposed to attntion 
by twigs and sides of holes t &c, as the external rectnces 
and remiges of all birds, and specially the extenor 
lengthened feathers of wedge shaped tails \Dicrurus\ are 
neither bare nor racket shaped nor mcipiently so One 
points also to the middle tail feathers of the \na\*Paradisea 
rubra* which—judging their development by the progress 
of their moult, as the authors do— begin 44 rather shorter 
than the lest of the tail" then are “ moderately lengthened 
and with webs narrowed in the middle,” and finally end 
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in a “black homy riband, bearing at its extremity a 
apatulate web” (Wallace) Why have the females of 
Paroha sexpennts no spatulate occipital plumes, and 
those of the spatulate or bare rachised tailed Birds of 
Paradise no rackets, if the character is a non sexual one 7 
In the case of the Motmots, may not the narrowing of the 
web of the tail feathers be due to some physiological, 
pathological, or other cause, which attracts the bird’s 
notice to the spot, causing it to peck at the feather and 
eventually bite away its webs , a habit which might be¬ 
come as fi*ed as the biting of the nails is from parent to 
children in many families In the specimens which lived 
in the Zoological Gardens in London the central tail 
feathers came in with the webs on and were bitten ofTby 
the birds The spatulate feathers would not arise, or 
would be lost, probably, if the Motmots left their tails 
alone The very varied positions in which these singular 
plumes appear (altogether only in a few groups of birds), 
seem to indicate that it is not a question of attrition or 
excitation on objects with which the feathers come in 
contact, otherwise the occurrence of similar feathers 
would be far more common than it is, especially in the 
flumhes to which the birds sporting such ornaments belong, 
since their habits, flight, and movements are similar And 
tf the rush of air through the feathers of the wing of 
certain pigeons can produce attenuation of their first 
primary, the same, or at least some, effect ought to be 
produced by the spme cause, not only in many other 
pigeons, but also in hosts of other birds 

The final section of the introduction discusses the geo¬ 
graphical distribution of the birds of the Celebesian area, 
and shows that it is inhabited by 393 species, and that 
fifteen genera and 108 species are peculiar to it Each 
species is fully treated of in the systematic part of the 
work, as to its synonymy and diagnosis, with interesting 
and often lengthy accounts of its distribution and habits. 
Of these, seventy-seven are figured in forty-five plates by 
Herr Geisler,the artist of the Dresden Museum, who has, 
at the request of the authors, represented M the exact hue 
of the specimens painted, sometimes at the cost of 
the artistic effect and clearness of tint seen in the English 
productions.” The work is also embellished by seven 
maps—two climatological, two topographical, and three 
devoted to geographical distribution 

As a result of their laborious investigations, the authors 
find that 

“one half of the peculiar birds of Celebes have their 
nearest affinities in the Oriental Region, and one fifth 
only in the Australian Region , but the Australian forms 
seem to be, on the average, rather more strongly differen¬ 
tiated than the Oriental forms The origin of the 
Celebesian avi-fauna is principally afi Asiatic one, but 
Celebes, as a whole or as a group of islands, was separated 
early from the Continent, or never was ultimately con 
nected with it The special faunas of Celebes, how¬ 
ever, are far from worked out The future, 
therefore, only can decide whether the ornithological 
fe<)& as at present known teach us correctly that Celebes 
belongs to tbe Oriental Region and not to the 
Australian ” 

The authors are to be congratulated upon the pro¬ 
duction of one of the best and most exhaustive ornitho¬ 
logical monographs of a special region that have for a 
long time appeared either in England or on the Continent 
NO 1591 , VOL 6l] 


PUMPING IN MINES 

Mine Drainage j being a Complete Practical Treatise on 

Direct-Acting Underground Steam Pumping Machin¬ 
ery By Stephen Michell Second edition. Pp. xvni 

+ 369 (London Crosby Lockwood and Son, 1899.) 

S a somewhat heterogeneous collection of statistics, 
drawings and descriptions of pumping machinery, 
the work before us probably stands unrivalled in our own 
or any other language It is profusely illustrated by 
means of excellent phototypes and woodcuts of pumping 
engines, as well as tbe details of their valves and valve 
gear, and contains minute verbal descriptions of their 
construction and mode of action According to the author, 
most of the drawings have been supplied by the engine- 
makers, a fact with which no fault can be found, since 
there is no better source from which illustrations for a 
work like this can be obtained. But when we come to a 
consideration of the verbal descriptions the matter as 
sumes a different aspect Except in those cases in which 
an author feels himself bound to explain tbe views or 
onginal work of another author with precision, so as to 
avoid the possibility of misconstruction, descriptions 
quoted verbatim are out of place In describing appli¬ 
ances with which he is, or ought to be, familiar, he should 
do so m his own words and from his own point of view, 
and at the same time give the reader the benefit of his 
opinions and criticism 4 If he quotes page after page 
from trade catalogues as our author does, not omitting 
even letters of commendation from customers, he abdi¬ 
cates his claim to the position of an author and becomes 
a simple compiler 

The work before us partakes far too much of this 
character, being to a large extent a compilation of the 
contents of catalogues , and as this is a class of informa¬ 
tion that is liable to vary with the issue of each new 
catalogue, and can be always obtained post free, it is a 
pity to swell the bulk of a volume by inserting it without 
measure 

The first twenty-two pages of the book contain intro¬ 
ductory matter, including a few definitions and a history 
of the Worthington and other pumps , then follow four 
pages filled with the names of pumps and their makers, 
and thereafter the subject matter is proceeded with 
Hydraulic and electric pumps, together with four and a 
half pages of “ Hydraulic and other memoranda,” are, 
for no apparent reason, relegated to an appendix, and 
the volume closes with a good index 

In linking up the subjects and in venturing to express 
his own opinions, the author is not always equally happy 
in his remarks. For instance — 

11 Height is essential to effectiveness id an air-vessel, 
mere lateral extension of volume adding little to its 
value 11 (p. 72) 

“ The pump valves act a most important part in the 
action of the pump. Indeed, their function is a most 
important one, ana the) may fitly be described as the 
* lungs 1 of the pump ” (p. 8a). 

“A speed of 100 feet per minute is quite sufficient for 
small steam pumps if an excessive resistance in the ris¬ 
ing main is to be avoided” (p 94) 

Apart from the resistance due to the head, which is 
the same whether the pump is Urge or small, a pump 
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•encounters no other resistance in the nstn r main or dis¬ 
charge pipe, except that due to the friction of the ascend- 
Hig water The amount of that resistance is a function 
of the velocity of flow, the area in cross section, and the 
length of the discharge pipe, and is in no other way 
related to the size of the pump 

“ The Kaselowsky system is similar to that of Messrs 
West and Darlington, originated many years ago, and 
developed in the last dozen years in the Scotch collieries 
by Mr Moore. The chief features in which it differs 
therefrom are the use of accumulator pressure and a 
very long stroke, admitting of considerable reduction in 
the dimensions of the underground engine ” (p 340) 

Just before summing up in this way, our author has 
filled two and a half pages with a description of 
Kaselowsky’s system, furnished by the Berliner Mas- 
chinenbau Actien Gesellshaft, which he says 14 may be 
comprehensible " 

Moore and Kaselowsky both transmit power by means 
of a forcing pump actuated by steam at the surface 
through two pipes filled with water to a pumping 
engine situate at the point m the mine from which 
water is to be raised In Moore's pump, the water in 
each pipe moves first in one direction, and then in 
the opposite direction, acting the part of a rigid rod 
in its downward stroke, and the pumping engine in the 
mine oscillates in exact synchrony with the water in the 
pipes and with the forcing pump at the surface 1 hus, 
if there were no leakage of motor water, each pipe 
would always remain filled with the same water that was 
originally put into it Neither the forcing pump at the 
surface nor the pumping engine in the mine requires to 
have any distributing valves. The principal objection 
to this pump is that the pipes being subject to variations 
of pressuie, expand and contract alternately, so that 
part of the stroke of the forcing pump, and consequently 
part of the work expended in driving it, is lost 

In Kaselowsk/s pump, on the other hand, the motor 
water flows in a closed circuit, descending in one of the 
pipes and ascending in the other The excess of pres¬ 
sure in the former over that in the latter is created by 
the forcing pump on the surface, and is expended in 
working the pumping engine in the mine Both the 
forcing pump and the pumping engine are necessarily 
provided with distributing valves 

The pumping engine m the mine consists of two com¬ 
plete engines and pumps fixed side by side on the same 
bed plate, each of which actuates the distributing valves 
of the other in exactly the same way as this is done in a 
Worthington pumping engine. The accumulators to 
which our author refers are three in nhmber Their 
purpose is to* prevent the occurrence of shocks in the 
motor water when the distributing valves open and close 
The motor water, travelling from the forcing pump to¬ 
wards the pumping engine, passes under the plunger of 
the first accumulator just after it leaves the forcing pump 
at the surface, under that of the second just before it 
enters the distributing valve chest of the pumping engine 
in the mine, and under that of the third just after it leaves 
the same valve chest. They act exactly the same part to¬ 
wards the motor water as an air-vessel does towards the 
water discharged by a pump * 

The difference between Moore's pump and Kaselow- 
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sky's is therefore a very wide one, and does not consist 
in u the use of accumulator pressure and a very long 
stroke," as we are so confidently informed 

In the hydraulic and other memoranda we find 

“ Dia of circle or cylinder + 7854 — area " 

This must certainly be an oversight 

The rules for finding quantities are very arbitrary, as 
the two following examples will show, md no explanation 
is offered as to how they have been concocted 

Thus — 

41 Square of dia. in feet x five times the depth in feet 
= gallons " 

“ Square of dia in inches =* lbs of water for 3 feet 
long - 4 - 10 » gallons " 

Although the book is called “A Complete Practical 
Treatise," there seems to be no good reason why the 
hydraulic and other memoranda should have been 
pitched upon such a low level as to appeal only to the 
capacity of those who can do little more than read or 
write The School Hoards and the Science and Art 
Department, now Board of Education, have for a number 
of years past been training many boys and men who are 
destined to irresistibly supplant the rule-of-thumb class 
for whom such rules were originally framed The least 
of these would scorn to have a set of hard and fast rules 
thrust upon him without some kind of explanation, and 
no writer of the present day can afford to ignore this fact 
if he expects his work to be appreciated and to have a 
permanent value 

Mr Michell's book is altogether -too voluminous In 
the first paragraph of his preface he strikes the key-note 
that should have been his guide in writing it, namely — 
41 Many of the engines in use when the work was first 
published have, in the severe ordeal of underground 
work, maintained their position as useful and effective 
pumping agents f others have failed, and are now only a 
name in the chronicle of mine pumps." 

Thus, judging by the past, we may be quite sure 
that many more of those now in use will likewise dis¬ 
appear from the scene If, instead of describing as many 
pumps now in use as he could find space for, our author 
bad instituted careful inquiries to find out the most 
economical and trustworthy amongst them, if he had 
confined his attention solely to these, condensed his book 
to about one quarter of us present size, and embodied 
a few leading formula; in their proper places in the text 
for the use of the student and the educated man who is 
now, and is also yet to come, he would have produced a 
more interesting, readable and useful work than the one 
now before us 

We differ entirely from the views expressed by him to 
the effect that 41 In collieries with plenty of refuse coal 
and slack of no commercial value, much of it, perhaps, 
worth only a shilling or two per ton, a small initial out¬ 
lay rather than economy in working, and a plant thnt 
occupies little space in the pit ” can ever be a con 
sideration of such great importance in the eyes of a 
properly educated colliery manager as to determine him 
to adopt an uneconomical pump because of Us cheapness 
m first cost Such a man would foresee that additional 
boiler-power and additional labopr for stoking the boilers 
would be required to supply steam to the wasteful pump 




6oS 


NATURE 


[April 26, 1900 


He would therefore spend an additional sum on the pump 
itself rather than on the purchase of boilers and in 
stoking, and he might even be sufficiently far-seeing to 
< apitalisc the value of the coal he would save, and spend 
part of that amount also upon the pump 
In conclusion, the opinions expressed by our author to 
the effect that a pump placed in a chamber underground 
is for that reason necessarily neglected, and subjected to 
rough and unskilful treatment, that it cannot be so econo¬ 
mical as an engine working on the surface, that steam 
pipes in the shaft heat the workings, and so on, all tend 
to betray a want of knowledge of the practice of educated 
nnd observant engineers and managers of the present 
day They sound rather like an echo from the un 
instructed past, or a dnge of the days that are now 
passing rapidly away \V (iAii oww 


THE PALAEONTOLOGY OF THE 
1 NVER 1 EBHATA 

Ttxt Book of Palaeontology 11 y Karl A von /ittel 
I ranslated and edited by Charles K Kastman, Ph D 
Vol i Pp vui + 706 , with 1476 woodcuts (London 
Macmillan and Co, Ltd , 1900 ) 

NGLISH SPEAKING geologists and pal®ontolo- 1 
gists have awaited with eagerness the long pro 
mtsed translation of Prof K A von 7 itters well known 
“ Grundzuge der Palaeontologie ” which appeared early 
in 1895 At last we have received the first volume, 
which completes half the work, namely, to the end of the 
Invertebrata. It proves, however, to be much more than 
a translation of the German original It is illustrated by 
the same beautiful woodcuts, with few additions , it is 
also similar in general plan , but most of the chapters 
have been entirely rearranged and rewritten, to express 
the views of the various American and English authors 
who have co operated with Dr Eastman It is, there¬ 
fore, virtually a new work, and the scheme of classifica¬ 
tion adopted is very different from that accepted by the 
eminent Professor of the University of Munich 
The only part of the “Grundzuge” which remains 
almost unchanged in the present translation comprises 
the admirable introductory chapter and the account of 
the sub-kingdoms Protozoa and Cudenterata. Here the 
student will find Prof von Zittel’s own summary of his 
important researches on the structure and classification 
of the fossil sponges, which it is well to have left un 
touched. Changes begin with the Echinoderraata, and 
attain their maximum in the Cephalopod Mollusca, 
becoming less noteworthy again in the Arthropoda, 
which conclude the volume. 

Of the Echinodermala, the Cnnotdea and Blastoidea 
were revised by the late Charles Wachsmuth He added 
much new matter, and described and classified the cnnoids 
in accordance with Wachsmuth and Springer's “ Mono 
g^ph on the Cnnoidea Camerata of North America,” 
which is here uud to be 14 as yet unpublished, 1 ■ but really 
Appeared in 1897 The sections on Asteroioa and Echi- 
nozoa have been extended, and in some respects much 
improved, by Mr Percy Sladen, who has completely 
rearranged the Euechinoidev in accordance with the 
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researches of the late Martin Duncan. The short de. 
scnption of the Vermes has been revised and slightly 
enlarged by Dr G J Hmde The chapter on Bryoioi 
is no longer that of Prof von Zittel, but the work of Mr* 
E O Ulrich, who has added many new figures. It is 
not quite up to date, there being no references to Dr 
Gregory's 14 British Museum Catalogue 4 or his memoir on 
early Tertiary Bryozoa, published by the Zoological 
Society The Brachiopoda, revised and partly rewritten 
by Mr Charles Schuchert, are arranged according to 
Beecher's classification, which is described in von Zittel’* 
original as “one sided,” being based only on embryology. 
The rearrangement of the Mollusca has been undertaken 
by Messrs. Dali, Pilsbry and Hyatt, who deal respec¬ 
tively with the Pelecypoda, Gastropoda and Cephalo¬ 
poda. Here it is difficult to recognise any of the original 
“Grundzuge 11 except the figures In the description of 
the Arthropoda, Prof Charles E Beecher has added 
much important new matter to the section on Trilobita, 
which students will be glad to have The treatment of 
the higher Crustacea and Merostomata is also much 
changed by the revision of Profs. Clarke and Kingsley, 
but the Arachmda, Myriopoda and Insecta, edited by 
Mr Scudder, remain almost as in the original German 
work. 

With so many collaborators, it has naturally been im¬ 
possible for Dr Eastman to obtain uniformity of style 
throughout the volume, and the judgment which 
teachers and original workers will pass upon it depends 
largely on the section which they happen to consult On 
the whole, we are disposed to prefer the original volume 
in the form in which it was issued by the distinguished 
teacher who prepared it With all due deference to the 
eminent specialists who have devoted so much labour to 
the translation and revision, we cannot refrain from ex 
pressing our opinion that they have converted nn ad¬ 
mirable student’s manual into little more than on index 
to certain technical memoirs, which are as yet by no 
means accepted classics in paltrontology As Prof von 
Zittel himself remarks in his preface, many of these 
memoirs are founded on certain embryological and phylo¬ 
genetic considerations, which may soon prove to be base¬ 
less assumptions , while the old methods of comparative 
anatomy are often almost abandoned in favour of some 
one-sided hypothesis We would also note that a large 
proportion of the generic names adopted are quite un¬ 
known in the original works on geology and palaeontology 
which the average student will have to consult at the 
beginning of his career In short, if the translators and 
revisers bad devoted more attention to the correction 
of errors or the incorporation of new facts, and dis¬ 
played less eagerness to infuse their own personal 
idiosyncrasies into the work, they would have done 
much more valuable service than they have actually 
accomplished 

The subject is too technical to enter into detailed 
criticism, and it must suffice merely to allude to three 
points m illustration of the difficulties which are placed 
in the way of the student. 

One of the first fossils which every student must learn 
to know ta the brachiopod Terebratula. Accordingly! 
Prot von Zittel, in his “ GrundiUge,” gives a concise 
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description of this shell as ordinarily understood in 
standard literature. Mr Schuchert ; s translation, on the 
other hand, has —“ Tertbralula y Klein, 1753 (Fig 551) 
Genus not welt known Mesozoic or Tertiary * He 
merely gives a list of ill defined generic names of no 
value whatever, except as an index to certain special 
memoirs which he happens to approve 

In the Mollusca Pelecypoda, Dr Dill must have 
devoted great labour to his exhaustive revision, but, 
from the student’s point of view, it would have been 
much better if he had bestowed it on the correction of 
mistakes. In the description of Pseudomonfitts, for cx 
ample, “ left valve ** is copied from the original German, 
although even the accompanying figure must have 
shown the translator that it was a mistake for 44 right 
valve " 

finally, every student must know something of the 
common Nautilus If he looks at Prof Hyatt’s de 
scription (p. 526), he will learn that it is a recent genus, 
and may perhaps range backwards to the Tertiary , but 
if he turns to Figs 1075 and 1076, he will read that 
species of the genus occur in the Middle I las and the 
1 ithonian Which of these two contradictory statements 
does Prof Hyatt intend the unfortunate student to accept ; 
We presume he intended to re name the illustrations 
Cenoceras , and, like Dr Dali, was too much occupied 
with the greater rearrangements to take note of the 
minute points on which the real value of a text book 
depends In fact, not only in this instance, but through 
out Prof Hyatt's section on Cephalopoda, the student 
will find hopeless confusion and receive practically no 
aid in plodding through the current literature of geology 
and palaeontology Nearly a hundred new generic 
names, introduced without definition, add in no small 
degree to the difficulties 

While, however, the elementary student, for whom the 
44 Gnindzuge" was written, will meet with disappointment 
when he attempts to use its English counterpart, the 
more advanced student engaged in original research will 
welcome the handsome volume which Dr Eastman has 
produced It is a valuable work of reference, Which ought 
to find a place in every geological and biological library 
We hope it will soon be followed by the second volume, 
containing the Vertebrata, which will make the English 
“Zittel" the most exhaustive and valuable treatise on 
palaeontology in our language. 

INADEQUACY OF 1 HE CELL THEORY 
Let £/res Vrvanti Organisation— Evolution By Paul 

Busquet Pp 181 , 141 figures (Paris Carri and 
Naud, 1899) 

HAT the particular secret of this volume is, we 
have been unable to discover, except that it is 
intended as an argument for a franker recognition of the 
unity of the organism, and as an argument against the 
view which regards the multicellular creature as a 11 cell- 
state” or as a colony To discuss these difficult matters 
profitably requires great competence, and we do not 
think that this is shown by the author, who* for instance, 
cites the old report that the ectoderm of a Hydra turned 
inside out becomes endoderm, and so on, and uses this 
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as an argument against the original distinctiveness of the 
two germinal layers Furthermore, while an attack on a 
position often means progress, one must master the 
previous moves, and we see no evidence that Dr Busquet 
has done so Has he seriously considered, for instance, 
Whitman’s notable essay on 11 The Inadequacy of the 
Cell 1 heory of Development ’ ? 

A pleasing feature of the book is the author's grateful 
tribute to his master, Prof Kunstler, whose views he 
expounds and elaborates 1 bus he begins with a defence 
of Kunstler’s conclusion that protoplasm is composed of 
senes of minute elements, more or less globular, either 
plated in apposition or separated by fluid This alveolar 
or 44 spherular" structure of protoplasm was described 
by Kunstler in 1881, and has been familiarised by the 
researches of Butschh (not Butschli, as the author per¬ 
sistently calls him, just as he calls KOlliker Kolliker, 
which is absurd) We do not notice any mention of 
Flemming, though his lifelong observations on reticular 
structure, and his criticism of the demonstrations of 
alveolar structure, must be taken account of if one wishes 
to be treated seriously in discussing such m ittcrs 

I he author points out that just as Dutrochet (1824) 
and Turpin (1826) may be said to have priority over 
Schwann and Schleiden in formulating the 44 Cell- 
Theory," so Kunstler must be credited with priority over 
Sedgwick, Whitman and Delage in demonstrating its 
inadequacy For Kunstler maintained long ago that the 
cell is no primitive morphological unit, buL an acquired 
mode of organisation, and that the cellular stru< ture of 
the Metazoa is a secondary result adaptive to functional 
convenience The frequent vagueness of cell-limits, the 
abundant illustrations of inter cellular bridges, and the 
occurrence of indisputable sync>tia are forcibly indicated 
by the author 

It is argued that to think of 1 Metazoon as derivable 
from a colony of Protozoa is misleading, and that al¬ 
though there are some true colonies among Metazoa, eg 
in Caelenterates and 1 umcates, the colonial or polyzoic 
hypothesis, especially elaborated by Perrier, is a specious 
fallacy We are asked to choose between two alterna¬ 
tives—the Metazoa are colonies of individualities of a 
lower order, or they are individualised irreducible unities. 
But it 11 not made plain why we may not suppose that 
the ancestral forms of vanous stocks passed through an 
imperfectly integrated colonial or polyzoic stage 

The author takes a survey of the animal kingdom, 
and seeks to substantiate a number of general conclu¬ 
sions, which we shall try to summarise Living matter 
shows 41 a general and universal tendency to prolifera¬ 
tion or repetition of similar parts " “These phenomena 
of repetition appear at first m the adult, where they con¬ 
stitute an acquired character , in the embryo they are 
but the reproduction more or less modified, by coenogeny, 
of what exists in the perfect individual ” But in certain 
circumstances the repeated parts may coalesce, exhibiting 
a secondary and acquired simplification, and bringing 
about a recondensation of the organism, preparatory to a 
recommencement of the evolutionary process on'some 
new line Types do not arise by a slow and direct 
transformation of pre-existing forms, but each is a new 
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genesis “ The law of the formation of new types is a 
fragmentation of the tissue of more primitive organisms, 
and the arrangement of these new formations in new 
groups " “ Neither selection nor adaptation can explain 
the specific peculiarities (particularity*) of the structure 
of organisms, which arc due to new spontaneous 
productions ” 

Thus the reader is insidiously led from harmless ad 
missions as to the structure of protoplasm to grave 
heresies in regard to the efficacy of natural selection , 
but if he is convinced, we confess our inability to under¬ 
stand how the trick is done Wc think that the sound 
part of the book may be summed up in a sentence of 
E B Wilson's “Broadly viewed, therefore, the life of the 
multicellular organism is to be conceived as a whole , 
and the apparent composite character, which it may 
exhibit, is owing to a secondary distribution of its 
energies among local centres of action " J A T 


OUR BOOK SHELF 

Notions dc Mineralogte Par A F Renard et T Stflber 

I" fascicule Pp iv+ 189, 398 figures (Ghent 
Ad Hoste, 1900) 

A text-hook of mineralogy, written by the Abbd 
Renard, with the co operation of his assistant, F Stttber, 
who has published important mmeralogical papers, exc ites 
high expectations , and, in spite of its modest title, this 
work is really a text book The present volume contains 
only the introductory portion, dealing with the geo¬ 
metrical, physical and chemical properties of minerals 
A second part is promised, which will contain the de 
•cnption of various species and a notice of those found in 
Belgium 

Tne excellent historical survey with which the book 
opens is modelled upon Fletcher's well known 11 Intro 
duction to the Study of Minerals " f it is only brought 
down to the year 1833 In the following section (geo 
metrical crystallography) some of the principal types of 
crystals, and their planes of symmetry, are indicated by 
projections of the “ elementary spaces ” (the systematic 
triangles of Maskclync) similar to those used by Liebisch 
in his “ Grundriss der Krystal log raphie " , axes of sym 
metry are not employed, but the familiar conception of 
hemihednsm is retained , and the facts are stated in a 
manner which invokes no special mathematical know¬ 
ledge Indices are used throughout The subject of 
twinning is briefly treated, and only by reference to twin 
planes. In the optical section use is made of the wave- 
surface and the ellipsoid of optical elasticity 
Since out of 189 pages eighty-eight Are devoted to the 
geometry, and fifty-seven to the physics, of crystals, the 
chemical section is very brief, but considerable attention 
is, as might be expected, devoted to micmchemical 
analysis, and also to crystal etching 
The reader will not expect to find much that is novel f 
neither will this book give him an insight into modem 
theoretical aspects of the subject, but he will find, what 
is more important, a very lucid statement of the essential 
fatts, and a clear description of the practical methods in 
use by mineraloguts ; to illustrate this, special attention 
may be called to the paragraph on the angle of minimum 
deviation on p. 11& and to the interpretation of inter¬ 
ference figures by tne diagram* on pp. 138-9 
It must not be imagined from what has been said that 
the book ignores new advances in the science , there is, 
for example, a paragraph on the use of X-rays. 

The figures are adequate, but not very well printed 
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When the second part appears, we shall expect to find 
that it completes a very readable and useful student's 
handbook HAM 

Muret Sanders Encyclopaedic English German and Ger¬ 
man English Dictionary . Pp xlvm + 1733. (London 
H Grevel and Co, 190a) 

Bi toiu buying a dictionary of words of a foreign 
language thfc purchaser has to make up his or her mind 
as to what kind of a dictionary is required There are,, 
for instance, dictionaries which can easily be placed m 
the waistcoat pocket these necessarily contain a very 
restricted number of words From this they gradually 
increase in size, weight, and quantity of information 
given, until they assume such proportions that they are 
best kept in one place and referred to there, as their 
bulk renders them somewhat inconvenient to move 
The volume before us, which is described as an 
abridged edition, may be said to be verging on the larger 
size of dictionaries, as its dimensions are 11x8x3 inches* 
and it contains nearly 1800 pages 

I he plan and arrangement of the work are uniform 
with the well known French German dictionary of Sachs- 
Villatte, and the pronunciation adopted is based on the 
phonetic system employed in the method of Toussaint- 
Langen scheidt 

The volume should find special favour with students of 
science, for, although it is in no sense technical, there is 
a sufficient sprinkling of scientific terms throughout its 
pages which should render it most useful to this large 
class of readers. To find out the extent of the insertion 
of technical terms, we have chosen at random some 
chemical terms such as ozone, hydroxide, vanadium, 
fractionation, nitrate, and find that all except one are in¬ 
cluded Repeating the same for physical terms, we find 
ampere,watt, electrolysis (absent, but electrolyse inserted), 
galvanism, achromatic, all but one mentioned 

Some readers may dislike the use of the German type 
when German words are printed, since most of the 
German scientific publications are now printed in Roman 
type , any one, on the other hand, familiar with the 
German language, will probably prefer the usual German 
letters In addition to being clearly printed, the volume 
is strongly bound, and is issued at the moderate price of 
fourteen shillings 

Du Elements der Entovtckelungslekre des Menschen und 
der Wirbeltktere By O Hertwig Pp vi + 406, 
332 figures. (Jena Gustav Fischer, 190a) 

This work is a condensation of the sixth edition of 
Hertwig’s well known “ Lehrbuch,” brought out in a form 
more suited to the needs of beginners and students, 
especially of medicine It is intended “to serve as an 
introduction to the field of embryological science, and to 
put forward only its leading facts in a shorter form” 
Hence the discussion of controversial problems is 
omitted, as well as historical reviews or references to 
literature, for which the more advanced student must 
consult the larger work Each chapter concludes with a 
“ repetitorium, by which is meant a numbered senes of 
categorical statements, summing up briefly the results 
obtained in the foregoing chapter There are numerous 
illustrations, the pick of those in the “ Lehrbuch '* fhe 
book is doubtless one which will be very useful to the 
German student, but unless it is translated, it may be 
doubted if it will have a very large sale in this country, 
since the English student of the class for which it is 
intended is not able, as a rule, to read easily books in a 
foreign tongue, while those who take their science 
enough in earnest to acquire this faculty, will probably 
purchase the larger work For the teacher, however, 
the book offers a brief and convenient summary, very 
handy for reference E. A- M, 
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Recent Exploration in the Upper Air and ite Bearing 
on the Theory of Cyclones 

About ten yean ago there was an Interesting discussion in 
regard to the theory of cyclones, by such leaders in meteorology 
as Ferrel, BI an ford, Hann and Davis (nee Nature, voL xliii 
u 82 and p 470) Since then, considerable new material has 
been accumulated by research in the free air with kites and 
balloons and it seems appropriate to consider its bearing on 
current theories 

In America the work with kites, by Mr Rotch, has resulted in 
the discovery of the following facts 

(1) The atmosphere is separated by sharply marked inverted 
\ertical gradients of temperature into superposed strata, each 
stratum potentially warmer than the one beneath By potentially 
warmer Is meant that if any stratum were brought down, it would 
be heated by compression and become warmer than the stratum 
it replaced There are usually two, and sometimes three, strata 
between the ground and the altitude of 3000 metres. The 
boundaries between these strata are regions of sharp contrast m 
a vertical direction of temperature, of humidity fboth absolute 
and relative), and sometimes of wind direction These 
boundaries are also regions of mamma in wind velocity, and 
the regions where clouds are chiefly found 

(2) In the changes of condition of the atmosphere from day to 
day, the minima of temperature and humidity occur simulta 
neously at all levels, except that in a superficial stratum within 
about 300 metres of the ground, the minimum sometimes occurs 
later as a result of surface cooling 

(3) The air column up to jooo metres above barometric 
minima at sea level averages about 10* F wanner than the 
air column up to 3000 metres above barometric maxima at sea 
level 

(4) AH the conditions which characterise the surface cyclone 
and anticyclone, such as the circulation of the wind around a 
central area, the clouds and the rainfall, usually do not exceed 
the height of 3000 metres. Above that height there is an en- 
tirely different distribution of pressure and wind circulation from 
that observed at the earth's surface 

(J) In the areas of low pressure m the upper atmosphere the 
air is cold, extremely dry and clear In the areas of high pres 
Mire in the upper atmosphere the air is warm and frequently 
moist 

In kite flights mode on November 24 and 25, 1898, at Blue 
Hill, there were evidences of three distinct wind circulations 
The surface cyclone did not exceed 806 metres (or half a mile) 
in thickness, and above this was a warm-centre cyclone with 
dense clouds and precipitation about 2000 metres in thickness 
At the height of 3000 metres (or about two miles) the wind, on 
November 24, was found blowing from the south and circulating 
around an area of low pressure with a cold, dry central area , 
while at the same time at the surface of the earth the wind was 
from the north and circulating around a warm centre surface 

S clone (See BuBotims No. i, 1899, and No. i, 1900, of the 

lue Hill Meteorological Observatory) 

In France, M Teuaereoc de Bort has made a study of the air 
by means of battens sondes launched at frequent intervals from 
Trappes. His results show that the annual period in the tem¬ 
perature of the air Is well marked up to and exceeding ten kilo¬ 
metres. They show further that during the irregular warm and 
cold periods in the atmosphere the isotherms rise and fall 
simultaneously at all heights up to at least ten kilometres. In 
other words, the worm and cold waves aloft occur simultaneously 
with those near the surface (see Cemptes rtndus, August si, 1899), 
Dr. Hergesell, of Strassburg, has discussed the records of the 
iDteraetiohal balloon ascents, and derived a number of important 
eondusloas. Among these are 1 (!) In the highest strata of the 
atmosphere attainable by balloons the temperature change from 


tteia, axe very marked. Within distances of onjv a few hundred 
kilometres are sometimes temperatures at the same level which 
differ as much from each other as jo*-40* C (2) Such temper 
at are distributions as that whkh brought frosts In Europe on 


May 13, 1897, are not local and confined to the earth's surfkce, 
but meteorological phenomena of great extent and importance 
which embrace the entire atmosphere above Europe. (3) By 
computing and plotting the air pressure for the heights of 5000 
and 10,000 metres, it was found that the areas of low pressure 
at these heights coincide approximately with the areas of low 
temperature, and in most canes are man) hundreds of kilometres 
from the surface cyclone Thus, on March 24, 1899, the surface 
cyclone or area ofiow pressure was alongj the north coast of the 
Mediterranean, near Italy, while the minimum pressure at 4000 
and 10,000 metres was in Finland, or even further north (Afeteo- 
roto&scks deitschrft, January 1900) 

To compare these acts with theory, I have looked up the 
views expressed in modern text books and recent literature I 
find a number of different opinions in regard to the causes of 
cyclones, and have classified them an follows — 

(t) Instability produced by a rapid decrease of temperature 
wnh Increase of height, that is, by a vertical gradient equalling 
or exceeding the adiabatic rate This may !>e called the theory 
of tvi ticat instability 

(2) Instability produced by differences of tcmpcraLure in a 
horizontal direction In such a case, in consequence of the 
the difference In density, there is established a ronvectlonal 
interchange of air between areas of different temperatures, and 
there result differences of pressure, and consequently cyclones 
and antic)clones This theory I call the convention theory 

(3) If a current of damp air is deflected upward by any means, 
mechanical or otherwise, it cools by expansion, and its moisture 
begins to condense. This condensation retards further cooling, 
to that the air in rising may cool at a rate less rapid than that 
ordinarily existing in the atmosphere In such n case, the air 
would continue to rise, and the conditions would lx favourable 
for storm formation, as long as the supply of moisture lasted* 
This has been called the condensation theory 

(4) When bodies of water, moving in different directions or 
with different velocities in the same direction, come in contact, 
whirls and eddies are set up between them It is therefore con 
ceivablc that the large masses of air moving between the equAtor 
and the pole, may, at their places of meeting, produce similar 
large eddies, such as the cyclones of the weather map. These 
have been called dynamic cyclones and also driven cyclones 

Probably no meteorologist believes that any one of these 
causes acts entirely alone in cyclone formation But a difference 
of opinion arises as to which is the principal cause, and to what 
extent the others are subsidiary causes. All theories agree In 
ascribing the primary cause to differences of temperature, either 
local or between equator and pole 

Vertical Instability can scarcely be considered the primary 
cause of cyclones, because, as stated above, the atmosphere is 
found normally separated into strata, each one potentially warmer 
than the one beneath The fatal objection to the condensation 
theory, as pointed out by Dr Hann, is that cyclones in temper 
ate latitudes arc more violent in winter than in summer Latent 
heat Is not so effective an aid to storm action in winter as id 
summer, and yet it 11 in winter that our cyclones possess 
their greatest violence According to the theory of driven 
cyclones, “The masses of air set in motion polewards by the 
upper gradient! are resolved, in part, into great whirls, the pnn 
clpal progressive motion of which 11 controlled by the prevailing 
west component of the former The influence of the inequali 
ties of the earth's surfkce, the different healing and cooling of the 
land and ocean, and the bringing in of aqueous vapour and its 
condensation, come thus into account, as matters of secondary 
importance," (Nature, vol xliii p. 470) “If c)clonic 
ana anticycIonic disturbances are produced by the irregular flow 
of the general winds, it Is probable that these disturbances would 
originate It the higher nylons of the atmosphere, where the 
winds blow much faster than near the earth's surface The 
differences of preuure produced at high altitudes would be felt 
down to sea level \ and, as the lower winds move with compare 
tive slowness, they would be governed by the gradients thus im¬ 
posed on them by the irregular movements of the upper winds. 
According to this theory, an area of high pressure would be 
perceived at sea-level beneath a dutnet where the upper currents 
crowd together, and an area of low presiurc, or a cyclonic 
storm, would be developed beneath a region where the upper 
currents are somewhat divergent” (Davis’s “Elementary 
Meteorology,” 1894, p 219 ) 

As stated above, observation does not show areas of minimum 
pressure in the upper air above areas of minimum pressure at 
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ka level Furthermore, according to the theory of driven 
cyclones, the progressive motion of the cyclone is supposed to 
he determined by the ** prevailing west component ” of the 
upper currents At Blue Hill the mean westerly component of 
the upper current is 35 metres per second at 9000 metres, 
about 17 metres per second at 4000 metres, and 1 metre per 
second at 200 metres [liarvat'd Observatory Annals , 1890, vol 
*1 p. 447) It is natural to suppose that a driven whirl, in such 
conditions, would be rapidly toppled over and destroyed. Yet 
storms persist for days If, however, a driven whirl did persist 
In such conditions, its axis if tilted at all would, according to all 
analogy, be tilted in the direction of progressive motion Yet 
the direct observations with kites at Blue lliU, and the observ 
ations of clouds by Ley in hngland, prove that ihe axis of the 
cyclone is tilted backward Moreover, it is reasonable to sup 
pose that the air in the rear of a driven whirl would partake of 
the progressive motion of the whirl, and this, added to the in 
draught, would make the wind velocity in the rear of the whirl 
very much greater than that of the wind* m front, yet such is 
not generally found to be the case For these reasons I think 
the observations do not favour the theory of driven cyclones 
The theory of cyclones with which tnc observations in tern 
perate latitudes seem best to agree, is the theory which supposes 
the cyclone to result from contrast of temperature in a horizontal 
direction This I have called the ronveitton theory In this 
theory there are two types of cyclone The warm centre cyclone 
of the lower atmosphere, and the cold centre cyclone of the 
upper atmosphere The best type of the cold centre cyclone is 
the polar cyclone , but there also exist in the upper air in tern 
perate latitudes small travelling cyclones or hems -cyclones of the 
same nature Horizontal contrasts of temperature are most 
marked in winter, hence the theory explains why cyclones are 
■post violent in winter The origin of the horizontal contrasts 
of temperature is not shown by observation They probably 
arise by the interchange of air between higher and lower lati 
tudes A body of air moving from the equator toward high 
latitudes would come into a region where it would be nearly 
surrounded by colder air, and tne conditions would favour the 
production of a warm centre cyclone A body of air moving 
toward the equator would produce conditions favourable to a 
cold centre cyclone H II Ciaytov 

Blue Hill Meteorological Observatory, March 30 


Rock-structures in the Iele of Man and in South Tyrol 

If the intercrossing of two separate systems of folding be the 
essential condition in the complicated rock structures so ably 
worked out b> Mrs. M M Ogllvie Gordon in South Tjtol, I 
scarcely think the parallelism with the conditions in the Manx 
Carbon if erons rot ks can be so close as Mrs. Gordon suggests In 
her recent letter (Natukr, March 22, p 490) 

bo far as I have been able to judge, the disturbances in the 
Carboniferous volcanic rocks of the Isle of Man were the result 
of a movement which was single both as regards direction and 
time It is true that this conclusion was reached in 1897, 
before Mrs Gordon had taught us the importance of torsion 
structure in areas of disturbance , but I re examined the sections 
last autumn, after having studied Mix Gordon’s paper, without 
finding any reason to alter my former opinion on this point 
The in'erpretation given in my recent paper {QJGS vol 
Ivl p. 11) is therefore in all respects the same as that published 
in brief in the official Summary of Progress of the Geological 
Survey for 1897 (pp. 110-112) 

It seelns necessary, also, to call attention to the small scale 
of the structures in question in the Manx Carboniferous rocks. 
Thetr must striking feature is their sudden local development 
m a limited tract where the strata are rendered by diverse 
lithological composition peculiarly susceptible to ‘differential 
displacement under such conditions, it appears that even a 
small degree of lateral movement may be so focussed as to 
cause great disturbance at certain places without much disturb¬ 
ance of adjacent tracts. The post Carboniferous movement in 
the isle or Man can scarcely have been even approximately of 
ihe magnitude of the disturbances in South Tyrol described by 
Mrx Gordon 

It was in pre Carboniferous times that the Manx region 
underwent earth movements of really grand intensity , and Mrs. 
Gordon may have had this fact in mind m referring to the 
intact In the Older Palwozoic (probably Cambrian) slate 
rocks of the Island, “ crush-conglomerate " has been developed 
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on a very extensive scale by differential shearing, as described 
by Prof W W Watts and myself five years ago [QJGS 
vol li p. 563) These rocks, moreover, show evidence ^ succes¬ 
sive epochs of disturbance, varying slightly In direction but ap¬ 
parently all pre Carboniferous. The production of the al enun- 
conglomerate’* appears to have occurred during only one of 
these stages. It is not improbable that an observer acquainted 
with the if torsion structures" of the Dolomites might be able 
to find parallel phenomena among the highly complicated 
pressure structures in the Manx Slates, but I think that a sharp 
distinction should be drawn between these structures and those 
of the Carboniferous rocks of the Island G W Lami luoh 

Tonbridge, April 8 

Electric Light Wires and Dust 

I hbi ikvf that the collection of dust upon electric light wires 
and fillings is generally attributed to air currents, due to ther 
mal causes, the same thing occurring, to some extent, with hot 
water pipes. Recent experience has, however, convinced me 
that in tne case of electric light conductors, electrostatic attrac 
tion is really the chief factor, particularly where the supply Is at 
200 volts from the street mains. In my office here I have 
several electnc light cords strung across the ceiling They are 
all exactly similar and under the same conditions, except that 
some of them have the switch In the negative and some in the 
positive conductor The former gather dust to an extraordinary 
degree, and now, after a few months' use, have become quite 
An eyesore The latter are practically as clean as when first 
put up As is well known, the negative conductor of a street 
supply tends always to earLh itself, and, as a matter of fact, in 
my case I find that the negative of my supply from the West 
minster Co is almost at earth potential The positive, on the 
other hand, is nearly 200 volts above the potential of the earth 
In this lies obviously the cause of the phenomenon The wires 
which have the switch m the negative are nearly at 200 volts 
potential above the earth whenever the switch is oft, while those 
which have the switch in the positive are at zero potential in 
these circumstances Of course, when the switches are on, all 
the cords are under similar conditions, one conductor in each 
being nearly at 200 volts above earth, and the other at about 
earth potential No doubt it is when the switch is off, in the 
case where it is in the negative conductor, that the accumula 
tion of dust takes place Having regard to the comparative 
lowness of the 200 volts potential, from an electrostatic point 
of view, the rate at which the dust accumulates on the cords U 
most surprising, and this is my reason for thinking 11 worth 
while bringing the matter to notice A A C Swi\ton 

66 Victoria Street, Westminster, April 23 


ON TNE SIZE AT WHICH HEAT MOVE¬ 
MENTS ARE MANIFESTED IN MATTER 

N the molecular theory of heat it is assumed that the 
motions of atoms and molecules are the motions 
upon which the phenomena of temperature depend 
These motions are assumed to be very irregular, and the 
apparent uniformity of structure of a gas, for example, 
is attributed to the very small size and irregularity of the 
motions, which within any region of sensible size are the 
same, on the average, as within any neighbouring region 
Within regions of molecular dimensions the distribution 
of motion is extremely irregular , neighbouring molecules 
are not in general moving at the same speed or possibly 
vibrating in the same way Hence in tins view the size 
at which heat movements are manifested in matter are 
of molecular sizes, / * from io~ 7 to io -1 cm. 

In addition, however, to all this matter, motion and 
vibration, there are present ether motions of an irregular 
kind Within any closed envelope at constant tempera¬ 
ture the ether motions must be in statistical equilibrium 
with the motions in the envelope. The energy per c.c 
of these ether motions will be considerable at nigh tem¬ 
peratures, and small at low ones Many years ago I 
Called attention to the energy per cx. required in order 
to, in this sense, warm up ether ( and showed that it was 
quite comparable with that required to warm up a rare 
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gas. Now the sue at which these motions are developed 
are comparable with the wave-length of the ether dis¬ 
turbances of the period of the motion In the case of 
irregular disturbances* such as cause temperature phe¬ 
nomena in solids and liquids, one cannot define precisely 
the sue of the ether disturbances, because they are of all 
sorts of sixes, being irregular in the same way as the 
matter motions are irregular , but it is known that at 
each temperature there is a particular wave length, round 
which the ether vibrations may be grouped, and that this 
average wave-length is shorter the higher the tempera¬ 
ture The wave-lengths of these vibrations, so far as 
they have been observed, vary from 2 4 x 10“ * to io~» cm 
It is at once evident that the average size of the ether 
jnotions is vtry much greater—quite a thousand times 
greater—than the size of the molecular motions In the 
molecular motions we could not expect to find any 
irregularity of distribution within distances such as we 
can see with a microscope, because within a visible 
volume there will be millions of molecules, and the 
average motion will be all that we can expect to see 
Is it necessarily so as regards the ether motions which 
exist on so much a greater scale? Is there any way in 
which these very much larger scale phenomena may be 
expected to affect matter on a scale comparable with 
their own size, and which consequently we might expect 
to be able to see, and which might produce effects on 
masses of matter consisting of millions of molecules ? 

We may consider in this connection an analogy from 
sound In sound we can have small solid objects, such 
as masses supported by springs, which give out waves 
in air very much longer than the sounding object A 
tuning-fork, for example, may be only a few centimetres 
long, and may give out waves a metre long The balance 
wheel in a watch vibrating quarter seconds would generate 
waves—feeble ones no doubt, but still waves—80 metres 
long, or some 8000 times the linear dimensions of the 
vibrating object Similarly the vibrations of molecules 
generate ether waves many thousands of times as long 
as the linear dimensions of the molecules On the other 
hand, solid bodies may be much longer than the air 
waves thev produce. A bar of steel vibrating longitudin 
ally would oe fifteen times as long as some of the air 
waves it would generate. A pipe full of air would be 
of about the same length as the air waves to which it 
would resonate, not less than about a quarter as long 
If, then, we had a large number of sounding bodies, some 
small ones like small tuning forks, balance wheels, and 
such like, and others like pipes of a size comparable 
with the air waves, we would expect that when the small 
ones were all sounding, the larger ones would resonate 
to their corresponding waves, and thus be set m vibration 
by the waves originated in the smaller bodies 

In the case of electromagnetic waves we should expect 
the same result If there are bodies comparable in size 
with the heat waves in the ether which can have electro¬ 
magnetic vibrations produced in them of the same 
periods as those emitted by the molecules, these bodies 
should resonate to these heat waves. Now, by utilising 
the ordinary process of conduction in metals, we know 
that it is possible for electromagnetic vibrations to exist 
m conductors of a small size, down to a few millimetres 
in diameter, and there is no reason to doubt that by 
means of conduction very much smaller bodies can have 
electromagnetic vibrations in them Dr Lodge, indeed, 
has suggested that the structures in the retina are of 
about the right size to resonate electromagnetically to 
waves of the frequency of the light waves that affect our 
eyes. Larger objects would resonate to the electromag¬ 
netic vibrations corresponding to the ordinary air tem¬ 
peratures. A sphere io~* cm m diameter would, for 
instance, resonate to waves of about the greatest length 
that have been measured by Rilbens and NichoUs, and a 
much larger one could have a harmonic of its fund*- 
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mental tone excited in it by these waves. In addition to 
these vibrations in conductors, non i onductors of one 
specific induction capacity immersed in a medium of 
a different specific inductive capacity could also have 
syntonic vibrations excited in them From all this it 
seems quite certain that in small particles of matter there 
must exist, at all temperatures, electromagnetic vibra¬ 
tions of a sue comparable with the wave lengths existing 
in the surrounding ether 

What sort of effects might we expect to be produced 
by these electromagnetic vibrations? Is there any 
prospect of our being able to detect them ? What 
amount of energy may there be m this form of vibration 
on each particle? These are questions to which I am 
afraid I can only give very vague answers To the first 
question, as to what effects may be expected to be pro¬ 
duced by these vibrations, 1 can only suggest in the hrst 
place an unequal heating of the panicle. The parts of 
the particle which are the electric nodes, where the 
electric current alternates and where there are no electric 
charges, these parts should be kept at a slightly higher 
temperature than the electric loops If the particle were 
not peifectly symmetrical, this would lead to an unequal 
heating of the particle as a whole, and this may be a 
cause of those so called Brownian motions of small 
particles immersed m a liquid which are so very difficult to 
explain. In the second place, it may lead to a grouping 
together of molecules into masses of a sue depending on 
the temperature of the liquid, and to a going about of 
these groups of molecules and a similarity of the vibra¬ 
tions of the component molecules which complicates the 
theory of temperature in a way that may ultimately, as 1 
have before now pointed out, explain to some extent the 
difficulties at present surrounding this theory In the 
third place, this maybe connected with the conditions for 
the breaking down of simple viscous motion and the pro¬ 
duction of vortices in a liquid, though 1 hardly think an 
explanation on these lines is required , and, finally, it may 
be connected with crystalline forces, the structures in the 
eye, vital actions in small cells and on a small scale, as 
in the patterns on diatoms, and possibly with the tem¬ 
perature at which vital actions ot certain kinds, such, 
tor example, as consciousness, are possible These are 
the merest guesses of a wild kind as to the possible results 
of what seems to be a vera causa for structures and 
actions in matter of a size comparable with the wave 
lengths of light, and must be taken as merely wild 
guesses 

As to the second question, of the prospect of detecting 
these electromagnetic vibrations in particles of matter, 
its answer depends so entirely upon the first that I can 
only leave it to the investigators of the future to try and 
detect them I hat such electromagnetic vibrations exist, 
I think, can hardly admit of doubt, any more than that 
the strings of a piano are kept in vibration when loud 
and irregular noises are produced in its neighbourhood 

As to the energy of the vibrations upon each particle, 

I cannot give any satisfactory answer If the particle 
were in a region through which a senes of plane waves 
of a constant type were being transmitted, it would no 
doubt be possible to solve the problem of determining 
the amplitude of its vibrations in particular cases of 
assumed shapes of particles. In the actual case of 
irregular disturbances 1 do not see, at present, any direct 
way of attacking the problem It would apparently 
require to be attacked statistically, but 1 doubt whether 
this would lead to a true result, because there seems some 
reason to think that trains of uniform waves of con 
siderable length do exist in the ether, and if there is any 
regularity of this kind in the ether motions, a purely sta 
tistical treatment, in which the vibrations were assumed 
to be quite irregular, would fail to lead to a true result 
If the energy of these electromagnetic vibrations of its 
fundamental penod on a particle is no greater than 
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corresponds to its one degree of fifeedom on Boltzmann's 
theory of partition of energy, I am afraid the amount of 
energy of this kind on each particle is hardly sufficient to 
account for any observable phenomenon That it may, 
however, be much greater seems justified by the failure 
of this theory, so far as is known, in other c&ses, and this 
must be my excuse for calling attention to what seems 
certainly a vera causa for structures and actions in 
matter of a size comparable with the heat vibrations in 
the ether, even though the amount of this cause may, 
when fullv investigated turn out to be so small as to be 
insufficient to produce observable effects 

Gko Fras FitzGfrald 


REPORT OF THE MALARIA EXPEDITION 
TO SIERRA LEONE 

OLLOWING clo& on the, 11 Instructions for the 
Prevention of Malaria,” the Liverpool School of 
Tropical Medicine have issubd the report of the malaria 
expedition sent out to Sierra Leone by that body m 
August last Their objects, as stated in the report, 
were — 

(r) To find one or more species of insects hospitable 
to the human Hc'emamu.bid.e on the West Coast of 
AfncA. f 

(2) To study the bionomics of these insects, with a view 
to suggesting better modes of prevention of malarial 
fever than those hitherto known to us 

The terminology adopted is that used by Major Ross 
in consultation with Prof Herdman, already noticed m 
NATURE (August 3, 1899) It is proposed to abolish 
the word mosquito, and uBe the old English equivalent, 
.gnat, as there is no difference between the two, and be¬ 
cause the terms malaria and malarial fever no longer 
bold—they propose the term hiemanvebiasis, or gnat 
fever 

The genus Anopheles was chiefly looked for, because 
these had been shown to be concerned in the trans 
Terence of the parasite In the barracks at Wilberforce, 
Sierra Leone, 25 per cent of the soldiers suffered from 
all three forms of malaria or gnat fever All the gnats 
caught in the barracks were AnopktUs cost tilts except 
one, and out of 109 of those examined, parasites were 
found in 27 

Some experiments on feeding Anopheles on a patient 
with H malartae gave positive results, several young 
zygotes being found in the gnat These gnats were 
•caught in a building where there were no fever patients, 
and numbers of them had been examined and found free 
from parasites. When, however, Anopheles bred from the 
larva: and kept in test tubes were applied to the skin 
•of a patient, they were found not to feed copiously, and 
negative results, as regards zygotes, were obtained on 
•dissecting them It is suggested that the explanation 
•of the failure was the non-fertilisation of the females , it 
seems that the female gnat requires blood for the nutri¬ 
tion of the eggs. If the ova are not fertilised, the blood 
is possibly evacuated* without some digestive process 
being performed which may be necessary to the vitality 
-of the zygotes. 

Measures of precaution against the bites of gnats, and 
measures for reducing their numbers, are discussed in 
the chapter on prevention It is remarked that neither 
Europeans nor natives made any effort to keep down 
the tyimbers of gnats, which constitute a very serious 
pest in Sierra Leone, as they do in all tropical towns 
Both this report and the “ Instructions for tne Preven¬ 
tion of Malaria " should be invaluable to residents abroad, 
as indicating how they may protect themselves from the 
annoyance from gnats, and from the evil results that may 
arise from their “ bites." 

Experiments were instituted with a view to destroying 
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the adults or lame, and to prevent the insects from 
breeding It was not always possible to discover the 
breeding pools of the Anopheles infecting a particular 
spot, for instance, none could be found at Wilberforce, 
the nearest pools where larvee were found being nearly 
a mile away Dr F lelding Ould tried experiments with 
tar, and found the film on the surface of the pool lasted 
longer than a film of kerosene oil, while both killed the 
larva: and prevented them from hatching so long as the 
film lasted 

In the addenda are some good micro-photographs of 
both zygotes and blasts from the gnat 


'jOShPH BERTRAND 

A MONO the heavy losses which science has suffered 
^ during the past few months, few will be the subject 
of such universal regret as the death, on April 3, of M 
Joseph Bertrand The loss will be felt, not only by 
mathematicians, but also by the great body of scientific 
men with whom Bertrand was brought into contact in 
his capacity of life secretary of the Pans Academy of 
Sciences. 

Joseph Bertrand was born bt Pans in 1823, and at an 
early age commenced his mathematical studies under the 
guidance of his father, who had been a pupil of the Ecole 
Polytechnique Subsequently Bertrand entered the 
College de St Louis, and at the age of eleven he suc¬ 
ceeded in passing the examination for entrance into the 
£cole Pblytechnique, although it was not till six years 
later that he actually entered the college, when he headed 
the list of candidates As a boy, Bertrand would nowa¬ 
days be 9 tyled an “ infant prodigy,” by analogy with the 
youthful musicians who created such a furort at London 
concerts a few years ago, and it v is mtcrestipg to learn 
from M Maurice L^vy that this title ( enfant prodiee) 
was actually bestowed on him by the scientific men who 
welcomed Joseph as a young colleague at an early stage 
of hi9 existence. The analogy between music and mathe¬ 
matics seems, moreover, to have suggested itself to M 
Jules Lemaitre, Director of the French Academy, who 
remarks that such precocity of genius is sometimes found 
m mathematics ana in music, but is never seen in litera¬ 
ture We find Bertrand publishing a paper on the theory 
of electricity in 1839, when he must have been about 
sixteen years old, and it is hardly surprising in view of 
this to learn that his precocity amazed his masters. In 

1841 he wrote papers on indeterminate forms, Jacobi's 
theorem and differential equations, and from that time 
onward he was fairly launched on nis career as a writer 
of mathematical papers, his output being five papers in 

1842 and seven in 1843 But whereas most of tne young 
musical cMutants , to whom reference has just been made, 
have enjoyed only ephemeral reputations, and have ex¬ 
hausted their energies in their premature efforts to an 
extent which must have prejudiced their future careers, 
Bertrand succeeded m achieving all that was predicted 
of him , he showed no diminution of energy in advancing 
years, and ? moreover, to judge from all accounts, he 
developed into a good man of business, a quality which 
is commonly regarded by “thegeneral public" as incom¬ 
patible with being a genius 

In 1842 he bad a narrow escape from being killed 
in a railway accident near Meudon In company with 
his brother, Alexandre Bertrand, now distinguished as an 
Archaeologist, he had gone to Versailles to see the foun¬ 
tains. ana on the return journey the accident occurred in 
whicn Admiral Dumont d’Emile was killed Both of 
the Bertrand brothers suffered, Joseph losing the bridge 
of his nose—a misfortune which disfigured him for life- 
while Alexandre’s leg was fractured, Joseph rescued his 
brother by dragging him through “the skylight,” the 
carnage doors being locked A few months later he 
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married the sister of one of the injured, a Mademoiselle 
Acloque. At the Polytechnique, Bertrand acquired a 
knowledge of mining, and on leaving he became an in¬ 
spector of mines He was subsequently appointed pro¬ 
fessor at the Lycle St Louis 

In March 1844 he became teacher of analysis (*#/- 
titeur d' analyse) in the Ecole Polytechnique t from 1847 
to 1851 he was examiner for admission to the same in¬ 
stitution, which raised him to the rank of professor of 
analysis in 1856, a post which he held till 1895, just after 
he had completed his jubilee as a member of tne teach 
ing staff, an event which was commemorated on May 27, 
1894, by a committee of his old students, who presented 
him with a medal engraved by Chaplain In 1847 he 
was appointed deputy professor to Biot in the depart¬ 
ment of physics and mathematics at the College de 
France, and on the death of Biot, in 1862, he was ap 
pointed to the chair From then up till 1890 he lectured 
regularly, with the exceptions that his work was taken 
by Oarboux in 1867, by Maurice Livy in 1874-76 and 
1878-85, by Lagucrre in 1885-86 , since 1890 Marcel 
Deprez has acted as his deputy We have it on the 
authority of M Gaston Pans, that his first course of 
lectures was -on a comparative study of the theories 
according to which geometers had attempted to account 
for capillary phenomena, his latest lectures being on 
electricity, thermodynamics and theory of errors From 
1858 to 1862 he was professor of higher mathematics at 
the £cofe Normalc Suplrieure, and he also is stated to 
have held a professorship of special mathematics in the 
Lycde Napoleon In 1856 Bertrand was elected a member 
©r the Acadlmie des Sciences at the early age of thirty 
four, in place of Sturm, and on the death of Elio de 
Beaumont, in 1874, he was elected permanent secretary, 
in which office he had Berthelot as a colleague He was 
made officer of the Legion d’Honneur in August 1867, 
and commander in December j 881 In 1884 be suc¬ 
ceeded Jean Batiste Dumas in the trench Academy 
Bertrand’s larger works -namely, his “ Traitl d’Arith- 
metique,” published in 1849, his u Traitl d’Algfcbre,” 
published in 1856, and his 11 Traitl du Calcul differentie! 
et integral,'’brought out during the years 1864-70—are 
accepted as standard treatises by mathematicians in all 
countries, the last named of the three being perhaps the 
most widely read of all His treatise on Arithmetic con¬ 
tains, for the first time, a clear definition of incommen¬ 
surable quantity His treatise on the Calculus contains 
a large number of geometrical applications embodied 
in his divers memoirs , and special mention may also be 
made of his exposition of the theory of functional deter- 
minants and tne close and useful relation which he 
established between these determinants and the simple 
derived function of one variable It is greatly to be 
regretted that the manuscript of the third volume of this 
work was destroyed in a fire A similar misfortune befel 
the manuscript of his original treatiseon Thermodynamics, 
completed in 1870 In this case, however, the loss has 
been repaired by the publication of a book on the same 
subject at a later date, based on a course of lectures 
given at the College de France Those who have 
grappled with such a subject as thermodynamics will 
appreciate his naYve observation that he has not attempted 
to make a complete treatise, and that he has only ex¬ 
pounded what he has understood But, as M Livy 
justly goes on to remark, on those points which he pre¬ 
tends not to have understood, notably on irreversible 
phenomena and the application of the Second Law to 
bodies of non-uniform temperature, he has made a series 
of critical remarks of great importance, which have 
already borne fhnt This treatise, moreover, is remark¬ 
ably nch m illustrative examples all more^or less original, 
those dealing with saturated vapours coming well within 
the range or practical applications. Other works ema¬ 
nating from his pen are an edition of Lagrange’s 
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“Mlcanique analytique," with copious notes, and 1 a 
small volume of lectures on electricity, in which Bertrand 
gives the true origin and reason of Faraday’s notion of 
“electric flux,” although, being a mathematician, he 
naturally favoured the rigorous methods of Ampfcre, for 
whom he expressed great admiration 

Passing from these standard treatises to the numerous- 
papers published in scientific journals, a glance down 
the list of these shows that, from the outset, Bertrand 
devoted his attention largely to applied mathematics, 
and to those portions of pure mathematics required 
m the solution of problems in applied mathematics. 
His early papers deal chiefly with the differen¬ 
tial and integral calculus, differential equations', the- 
calculus of variations, analytical mechanics, and in par¬ 
ticular the integration of the equations of dynamics. 
His papers on the theory of surfaces, dating from 1843* 
on tne principle of similitude In mechanics, on the 
propagation of sound "and on capillary phenomena, are 
among the best known of his minor writings After 
1864, we find him writing biographical memoirs, com¬ 
mencing with Copernicus, Tycho Brahl and Fresnel, 
and followed up in later years with Comte, Lavoisier, 
D'Alembert (1889) and Pascal (1890) In 1868, Bertrand 
commenced a senes of papers on hydrodynamics , flight 
of birds came under nis “ ken ” in 1871, and in the tame 
year he turned his attention to lunar theory In the 
three years 1871-73, he contributed quite a number of 
papers dealing with electncity and magnetism, including 
the mutual action of currents, &c. In the period 1874. 
to 1883, the subjects treated included the sun, figure of 
the earth, electncity and magnetism, electnc transmission 
of power, the Foucault pendulum, the theory of proba¬ 
bility Probability was always a favounte subject with 
Bertrand The numerous pitfalls connected with the 
solution of problems* the remarkable power of prediction 
which the theory appears to afford, had a great fascina¬ 
tion for him, and many were the courses of lecture* 
which he delivered on this subject, not only at the 
College de France, but even in the less advanced classes 
at the £cole Polytechnique, where the subject was in¬ 
troduced by him chiefly in connection with its bearing 
on astronomy and the applied sciences, such as civil and 
military engineering 

We have spoken, too, of Bertrand’s papers on Fou¬ 
cault’s pendulum How far Foucault owea tbe success 
of this and his other discoveries to the influence of 
Bertrand may be judged from M Livy’s own words 
Nearly at the beginning of his (Bertrand’s) career, whets 
he was but a mere professor at the Lycde, be discovered 
Foucault, became attached to him, helped him with the 
mathematical science which Foucault was lacking, con¬ 
tributed thus to his discoveries without in any way 
thrusting himself forward , and afterwards, hardly had 
he been elected into the Academy of Sciences, before 
he pressed forward tbe candidature of the great physicist,, 
then little known or unappreciated, against the opposi¬ 
tion of many of the highest authorities of that time 
—a contest which has remained (amous The struggle 
was not without its risks, nor the success without its 
honour One vote turned the scale But the Institut 
de France added one more man of genius to its scientific 
rolL 

By the end of 1883 Bertrand had written about 
121 papers. Many of these were published in the 
Comptes rtndus , others, mostly wnttyn in a lighter style 
and oftentimes with a vein of irony running through 
them, appeared in the Revue des deux Mondes % and 
included criticisms on “ pseudo-mathematicians, n as welt 
as numerous biographies of genuine men of science. 

Of late years Bertrand communicated but few papers, 
to the Pans Academy. He appears to have devoted 
himself chiefly to the administrative work of the 
Academy In connection with the annual awards of 
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prizes, we find his name almost invariably appearing on 
the lists of judges, and he appears to have been no less 
energetic in drawing up biographical notices of deceased 
members Nevertheless, we find him in 1895 writing on 
a geometrical theorem, and in 1896 breaking a lance with 
Boltzmann on that ever fascinating and never aitisfjmg 
theory, the Kinetic Theory of Gases This is the last 
time that we have been aide to find Bertrand’s name in 
the Lomptcs rtndus as the writer of a paper, though it 
repeatedly figures in other connections 

Bertrand’s countenance and earn ige are described as 
“characteristic " He was 11 short, thickset, lively, 
vigorous, and \ery kind-looking His face was covered 
with scars, and his nose had lost its bridge,” as we ha\e 
seen, as the result of the Meudon rulway accident, but 
the imprint of misfortune would appear to have given 1 
lender pathos to his Appearance, which seemed to draw 
his friends nearer to nim As a relaxation from work 
he is said to have never tired of reading the novels 
of Sir Walter Scott, whom lie described as the gieatest 



novelist that ever lived " He leaves several sons, one 
of who m , M Marcel Bertrand, a mining engineer, is 
himself a member of the Academy of Sciences, and 
rather well known 

If Bertrand's mathematical work earned for him the 
respect and admiration of men of science far and wide, 
his philanthropy endeared him to the smaller circle with 
whom he was more Intimately known The enjoyment 
he derived from bis own studies was fully equalled by 
his dejifeht at reading the works df others. He con¬ 
stantly sought to bring to light fresh workers, and the 
few words of kind reassurance And appreciation, not to 
mention the passing on of an idea or the lending a 
helping hand over a difficulty, so much valued by the 
budding mathematician, were never wanting at the 
critical moment In endeavouring to help those less 
favoured by fortune than himself, Bertrand would give 
much time and thought 4s to the best way of rendering 
them assistance In 1857 Baron Thdnard founded the 
“Socidtd des Amis des SoOtices,” an institution the 
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object of which is to assist scientific men and their families 
when in need Bertrand was one of the first to support 
the Society, and his signature figures along with those 
of Bnussingault, Quatrefagct, Becquerel, Sdnarmont, 
Balard, Daubrde, Fix my, Devil le, Berthelot and Pasteur 
m all its early records In 1864 Bertrand was elected 
on the council, in May 1895 he was nominated vice- 
president, and in November of the same year he suc¬ 
ceeded Pasteur as president The Pasteur Institute 
also owes much to his energetic support 

Mathematical investigation is essentially a search for 
truth , but v ith Bertrand the love of truth and hatred of 
nil that is false, was not confined to the mathematical 
side of his character, this trait was indeed deeply 
engrained into his whole existence While there was 
nothing he would not do for those he knew to be 
deserving, he seems to have possessed a happy knack 
of effectually disposing of his enemies by a few strokes 
of sarcasm, which must have been the more withering 
because they so completely placed his adversaries in the 
wrong 

Had Joseph Bertrand’s life and health been spared 
a little longer, there can be no doubt that he would 
have taken a foremost part in the liberal programme of 
congresses with which Pins hopes to attract a distin¬ 
guished assembl) of savants from alt quarters of the 
globe, and we are sure that many Lnglish readers of his 
“Differential and Integral Calculus” would gladly have 
av tiled themselves of the opportunity of coming into per¬ 
sonal contact with the well-known trench mathema¬ 
tician The loss of so prominent a figure in the Parisian 
world of science would at any time be deeply deplored, 
and his absence from the brilliant gatherings that are to 
be, only adds to our regret at losing one who has done 
much to simplify and popularise the study of mathe¬ 
matic <> 

At the funeral, discourses were delivered by M Jules 
Leniaitre, director of the Academic Fran^aise, by M 
Maurice Ldv), president of the Academic , by M Ber 
thelot, ins fellow secretary of the Acadchnie des Sciences , 
by M Gaston Darlioux, representing the Socidtd des 
Amis des Sciences , by M A Cornu, representing the 
Lcole Pol) technique by M Duclaux, director of the 
Institut Pasteur , by M Gaston Paris, administrator of 
the College de £ ranee, and by M Georges Perrot, 
director of the Ecole Normale In endeavouring to 
portray the life of a man of many and varied part* like 
Bertrand, we have largely drawn on the information 
contained in these orations, which are published in the 
Compfex rendns , but while it has thus been possible to 
enter into many of the details of Bertmmrs life, his 
character as an individual can only be appreciated by 
reading separately the thoughts expressed by those who 
have known him intimately in his many capacities Of 
these expressions, we can do no better than conclude 
with the words of M Georges Perrot — 

41 II n'a pas &£ moms grand par le coeur que par 1’esprlt ” 

G H Bryan 


NOTES 

Wc notice with regret the announcement that the Duke of 
Argyll died on Tuesday rooming, at the age of seventy-seven 
)ear&. No definite arrangement has yet been made with regard 
to the funeral, but it is believed the interment will take place 
next week 

The international conference for the protection of wild ani¬ 
mals in Africa, announced last week, was opened at the Foreign 
Office on April 34, and was attended fay plenipotentiaries of 
France, Germany, Great Britain, Congo Independent States, 
Italy, Portugal and Spain Readers of Naturb hardly need to 
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be reminded that inch a conference I* uf deep importance, and it 
u sincerely to be hoped that a definite plan of action will he 
decided upon as a result of Its deliberations. A leader in 
Tuesday's Times directs attention to the necessity of an inter 
national agreement to restrain the extermination of many of the 
mammals, birds and fishes in Africa. It is useless to preserve 
wild animals in one part of Africa while they are killed off 
without restriction in neighbouring districts by people accre 
dited as citizens of another Furopean State This is why an 
international agreement is sought for It 11 needless to dwell 
upon the unnecessary slaughter of elephants, rhinoceroses, hip 
popotami, and the larger kinds of antelopes, elands, koodoos, 
sables and others since the Cape Colony, the Boer States, and 
the Rhodesian territories have been opened up to colonisation 
Haifa century ago, as the Times points out, the whole of South 
Africa below the Zambesi swarmed with antelopes and other 
game, including lions and leopards. Now, except in a few rare 
districts, there is nothing more of Lhe kind to be found than in 
Hampshire or Devonshire To remedy this state of things, the 
Times advocates the establishment of large reserves, like the 
\ellowstone Park in the United States, where wild animals can 
be allowed to live their natural life It is easier to bung this 
to pass in Central Africa, where so much land is practically 
Haste, than m countries where civilisation hat made its way 
The experiment has been tned, on a small scale, in many places, 
and with considerable success In a narrow ctnp of forest 
country on the South Coast the Government of the Cape 
Colony preserves some herds of elephants. Mr Rhodes has 
done much for the preservation of antelopes both on his property 
near Cape Town and in Rhodesia There appears to be no 
reason why very large areas in Central Africa should not be set 
apart as refuges in which all the rich animal life of the continent 
might be permuted to propagate and develop under something 
approaching to natural conditions. Ten or twelve of these great 
reserves would "keep alive, for a time at least, the striking 
t)pes of animal life in which Africa is so extraordinarily ft rule 

In connection with the subject of the foregoing note, some 
remarks made by Prof S P Langley in the latest report of the 
Smithsonian Institution are of interest It is pointed out that 
the National Zoological Park at Washington was established 
with the object of preserving the fast vanishing species of 
American animals. The changes which were noticed in the 
western part of America some years ago are now occurring in 
Alaska. With the advent of the settler and the railroad in the 
West, the great herds of animals which ranged over the western 
territory of the United States were practically exterminated, 
though by strenuous efforts here and there small collections of 
the buffalo and other large interesting mammals, like those in 
the National Zoological Park, have been kept alive Whether 
a race can be made to survive in this way is open to question, 
but the effort at least should be made, and the Smithsonian 
Institution Is trying to promote this survival. The United 
States still possesses at Kadiak Island, on the south east coast 
of Alaska, a few living specimens of the largest carnivorous 
animal now in the world—a monster bear—which has not at any 
time been brought into captivity Prof Langley has been trying 
for two years, through American companies on the island, to 
obtain live specimens of this and other great mammals of Alaska 
with the hope of preserving the species before the inevitable 
opening of all that distant territory of the United States to 
civilisation and settlement will have resulted in the extermination 
of iu luge fauna, but these efforts have hitherto been wholly 
unsuccessful. 

The summer meeting of the Institution of Mechanical 
Engineers will be held in London during the last week In 
June. 

NO. 1591, VOL. 6l] 


1 The Bruce gold medal of the Astronomical Society of the 
Pacific has been awarded to Dr David Gill, CB.FKS 

The Datfy News announces the death of Prof A Milne 
Edwards, director of the Natural History Museum at Pans 

Sir J Barry Tukb, well known for his works on mental 
diseases, has consented to become a candidate for the vacancy 
in the parliamentary representation of the Universities of Edin 
burgh and St Andrews, caused by the death of Sir William. 
PrieatJe/ 

Wr learn from the Ch mi al News that an international 
banquet will be held by the ChemicAl Society of Pans In honour 
of those gentlemen who, by their presence at the Universal 
Exhibition, will represent pure and applied chemistry The 
date fixed for the banquet is Thursday, July 19, when the chair 
will be taken by M Bsrthelot, honorary president 

Thf economic position of the German Empire in 1900 forms 
the subject of a report by Mr Gastrell, commercial attach^ to 
Her Majesty’s Embassy at Berlin, which has l>een issued by the 
1 ‘oreign Office It is instructive to trace Lhe steps in the pro 
gross of the German Empire towards the important position it 
holds to day Mr Wastrell points out that, in industrial and 
commercial matters, the first twenty )ears of the existence of 
the German Fmpire— from 1871 to 1S90 -were devoted to the 
elementary education of us people , the following ten years— 
1891 to 1900—have been spent on their higher education , and 
the end of the century sees in them a body of men each an ex 
pert in his own trade or profession The bases on which 
Germany’s power stands are primarily Us trade and, in a minor 
degree, its agricultural resources The population of Germany 
to day is probably larger than that of live United Kingdom by 
some 15,000,000, and greater than that of 1* ranee by about 
17,000,00a 

Thk facilities which will be granted by the Porlugues 
Government to foreign astronoim.ni visiting Portugal in May, 
for the purpose of viewing lhe total eclipse of the sun, have been 
made the subject of an official announcement by the Foreign 
Office Astronomers from abroad will be exempt from paj 
ment of the usual Customs duties on production at the 
Custom House, on arrival, of a certificate drawn up by the 
astronomical society to' which they may belong, setting forth 
their names, and describing the instruments and books which 
are to be imported This certificate, however, should be 
legalised by the nearest Portuguese Consulate before starting 
Further, it is announced that the Ministry of War has in 
formed the Ministry of Education that all the military 
authorities of the districts of Vuen, Aveira, Guard*, Castcllo 
Branco and Coimbra will afford any possible assistance to 
astronomers during the observations, and that tents will be 
lent to observers, on a request being addressed to the Ministry 
of War in Lisbon to that effect A Government notice hns 
now been published in the Offirtai Gazette , stating that the 
King has nominated a Royal Commission for the purpose of 
assisting In every way those who may come from abroad for 
scientific observations, and for superintending astronomical 
arrangements generally Thu commission will sit either at 
the Royal Observatory, Lisbon, or at the Geographical 
Society, Lisbon, Its president is hu Excellency Senhor 
Marian no de Carvalho. If any British astronomers going to 
Portugal will communicate with her Majesty's Minister shortly 
before tfcrfr arrival, he will be able to take steps to fiscilitate 
the object of their virit 

The annual meeting of the Iron and Steel Institute will be 
held on Wednesday and Thursday, May 9 and 10, under the 
presidency of Sir William Roberts-Auiten, K.C.fi , F R.S • 
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On the first day, the Bessemer gold medal for 19CO will he pre 
Rented to Mr Henri de Wendel, president of the Comilt det 
Gorges de France During the meeting, paper* will lie read 
and discussed on ingots for gun tuhet and propeller shafts , the 
manufacture and application of water gs* the equalisation of 
the temperature of hot blast, blowing engines driven by crude 
blast fumAce gas , the solution theory of iron , Ihe use of fluid 
metal in the open hearth furnace , the manganese ores of Brazil , 
the utilisation of blast furnace slag 1 iron and phosphorus , and 
the continuous working of the open hearth furnace The 
annual dinner of the Institute will lie held at the Hotel Cecil 
on May 9 

It may be remembered that in trance, last year, the Matin 
organised a rare of almut 1400 miles, known as the 11 Tour de 
France," which effectually brought the powers of automobile 
vehicles to the notice of all sections of the population In some 
of these contests very surprising results have been attained 
The winning car In a recent race at 1 *au, says the Times, nccora 
pUshtd a distance of 208 iTiilei without a stop, at an ft\ersge 
speed of 44] miles an hour, covering the first 34$ miles in the 
remarkable time of 334 minutes Stimulated by the success of 
last ) ear’s " Tour <lc France," lioth in promoting the use of 
motor cars and in revealing the types of car best suited for ihe 
purposes in view, the Automobile Club of Great Bntain and 
France hat arranged a tnal of over 1000 miles, to be carried out 
on a route passing through the following centres of population — 
Bristol, Birmingham, Manchester, Edinburgh, Newcastle on 
Tyne, Leeds and Sheffield The procession of cars started 
from Hyde Park Comer on Monday, and the survivors will 
return to London on Saturday, May 12 Eleven da>t will lx 
devoted to covering ihe distance, and at each of the above 
named places the vehicles will be on exhibition for one clear 
day They will also be exhibited for a few hours at Chcken 
ham, Kendal, Carlisle, York, Lincoln and Nottingham, and at 
the conclusion of the tnal there will be a week’s exhibition at 
Prince's Club, Knlghtibndge Over eighty vehicles are taking 
part in the tnal, of which fifty-three have been entered by 
manufacturers and agents, and the remainder by private owners. 

The death is announced of Prof Silas W Holman, cmenlus 
professor of physics at the Massachusetts Institute of Technology 

An appreciate e notice of the life and scientific career of the 
late Mr J J Walker, FR.S , who died on February 15, is 
contributed to the University College School Magazine by Mr K. 
Tucker Mr Walker was appointed lecturer m applied mathe 
matlcs and physics at the school m 1865, and in the same year 
became a member of the London Mathematical Society He wai 
a member of the council of the society from November 1S69 to 
November 1874, and then again from November 1876 to 
November 18941 he was vice president for two periods of two 
years, and president from November 1888 to Novemlier 189a 
He contributed some twenty four papers to the Proceedings , the 
longest of which were a method in the analysis of plane curves 
and on (he satellite of a line relatively to a cubic. H11 presi 
dential address was "On the influence of applied on the pro 
grets of pure mathematics " This, as remarked by his successor 
in office, Prof Greenhlll," showed us how many of the most 
abstruse theories of pure analysis owe their origin to ideas which 
aroae in connection with concrete and even practical require 
menu." Hu range of mathematical reading was very extensive, 
and^he contributed papers to the Royal Society and most of the 
mathematical journals. From 1868 to 188a Mr Walker was 
▼ice principal of University Hall He was a member of the 
Physical Society, and was elected F,R,S in 1883. 

The death of M Gustave Planchon has removed from our 
midst perhaps the most active scientific pharmacist of the 
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present day Although t>pically French, Planch on’s works, so 
far as their matter is concerned, are cosmopolitan, his " Simple 
Drugs of Vegetable Origin," for instance, being known to all 
students of pharmacy Planchon was a graduate of Montpellier, 
and the first part of his career was spent in teichmg pharmacy 
in the Montpellier faculty of Medicine. In 1866, however, be 
was called to Pans as Professor of the Natural History of 
Medicaments He was appointed Director of the Pans School 
of Pharmacy in 1886, and continued to hold that poaitlon until 
bn death a few days ago Most prominent among his contn- 
buiions to pharmacy are his, the work mentioned above, and, 
brochures upon quinine, ipecacuanha and Jaborandi He was 
also a great authority upon the history of pharmacy and 
medicinal plants lore He was quite recently elected President 
of ihe International Congress of Pharmacy, which Is to take 
place in Pam next August, and it will be a matter of most 
sincere regret that one who would have filled the duties of this 
position so Ably has been so unexpectedly cut off* Besides 
those who admire his work, and him on account of it, he leaves 
behind a large circle of close friends who will all their lives miss 
his kindly personality 

The Pans correspondent of the Times reports that a geologist, 
M Nctiburgher, has just been examining, on behalf of the French 
Government, the mineral oil country of Oran, Algeria It is 
slated thAt there is a tract, of at least 120 miles in length, ex 
ceedmgly rich in petroleum, resembling the rich districts of Baku 
and Galicia. 

The death of an aeronaut at Paris from poisoning by 
hydrogen arsenide shows the necessity of taking precautions 
to purify the gas used for filling balloons. Prom a note in La 
Nature it appears that upon the occasion on which the accident 
occurred ihe balloon was filled m the ordinary way, and nothing 
peculiar was noticed in the character of the gas , but some 
hours afterwards the persons who had assisted in the operation 
were taken seriously ill, and one of them did not recover The 
accident directs attention to a danger frequently overlooked 

Another effort to discover some clue to the fate of Andrle 
will be made this summer The National Geographic Magazine 
states that the Swedish Russian Expedition, which will leave 
about June I for Spitsbergen to relieve the party that is at 
present engaged in the work of measuring an arc of the 
meridian in that latitude, plans to make a detour to King 
Charles Land and carefully search the enure neighbourhood 
It will be remembered that in September of last year a buoy was 
picked up on the north coast of King Charles Land, at 80* 
north latitude and 25 0 east longitude, marked " Andrlc’s 
Polar Expedition " When taken to Stockholm and opened, it 
proved to be what Andrde had called "the North Pole Buoy," 
and in which he was to place a message when he posted the 
North Pole However, a microscopical examination of the 
interior could discover no message As the buoy could not 
have drifted to King Charles Land from the neighbourhood of 
the Pole, the only conclusion possible is that it was a part of the 
wreckage of the expedition, and that possibly more wreckage 
may be found near by 

Swiss engineers, though so successful in the manu&cture of 
various ctasres of machinery, labour under the disability that 
practically the whole of the 'iron employed, valued at over two 
million pounds annually, has to be imported from Germany 
and elsewhere This is due, not so much to the absence of iron 
ores within their boundaries as to the wont of coal wherewith 
to smelt it We learn from the Electrician that recent re¬ 
searches in electro-metallurgy promise a means of overcoming 
the defect, and a scheme for the application of the electric 
furnace to the smelting of iron on the large scale » being 
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developed by Herr M tiller Landsmann In the He mete Oberland, 
near Mdringen. A concession ha* been obtained from the 
State for the working of an outcrop of hcematite The vein baa 
a thickness of 7 feet, and u visible for a length of two miles 
along the mountain face Thence the ore will be transported 
by an aerial ropeway to Innertklrchen below The concession 
obtained for the water power available from the Aar in the 
immediate neighbourhood, amounting to 60,000 h p,, will be 
used to drive the machinery required, and to supply the power 
for the electric smelting furnaces. 

Agricultural expenment promises to become an important 
branch of technical education in rural districts Prof W 
Somerville's eighth annual report on experiments with crops 
and stock in the counties of Cumberland, Durham and North 
umber land is an instance in point It contains the results of 
well-arranged expenments of direct value to the farmers of the 
districts in which they were made , and by encouraging work of 
this kind the councils of the counties mentioned are doing a 
service both to technical education and the agricultural com 
manky Many of the investigations described deal with the 
values of natural and artificial manures for different crops A 
note on the eradication of charlock amongst corn crops by spray 
ing with solutions of sulphates of copper and iron is of wide 
interest The corn crop was in no case permanently Injured by 
the treatment, though in some cases it was temporarily harmed. 
In no case was clover at all injured On the whole, a 4 per 
cent solution of copper sulphate is recommended for application 
at the rate of 35 to 40 gallons per acre, the dressing being 
repeated after the interval of a week If necessary 

At a meeting of the Academy of Science of St. Louis, on 
April 3, Dr W H Warren read a paper giving an outline of 
recent progress in the chemistry of perfumes. For the most 
part, these substances are high boiling oils. Formerly these 
oils, which are complex mixtures of several compounds, were 
obtained exclusively from flowers, but recently some of the 
essential principles have been produced by chemical means, 
whereas other artificial perfumes are mere imitations With a 
few exceptions, the essential principles which give the per¬ 
fumes their value belong to the complex class of organic com 
pounds known as the terpenes. Nearly e\ery aubs^nce having 
the properties of a perfume has in its molecule certain atomic 
groups the presence of which exerts a marked influence on the 
odour. Among the more important of these may be mentioned 
the aldehyde, ketone, ester, ether and alcohol groups. Wonder 
ful progress has been made In the knowledge of the terpenes 
and of their derivatives during the past ten or fifteen years, 
among the chemists who have taken a prominent part in the 
labour being Wallach, Bacyer and Tiemann 

Particulars concerning the establUhment of the Hamburg 
Institute for the study of nautical and tropical hygiene are given 
in the Board of Trad$ Journal The Institute, like those of 
Liverpool and London, is a natural outgrowth of new condi 
dons. The rapid transition from nils to steam, as a means of 
propulsion, the almost universal substitution of steel for wood 
in the construction of sea going vessels, and the improvement 
in the food provided for namen, have biought about a marked 
change alike in the ailments and the nature of the accidents 
occurring to members of the crew*. Scurvy, night bhndneu, 
the so-called ship ansemla, chronic ailments of the digestive 
organs end canals, as well as lead poisoning, even If not yet 
absolutely extinct, have become rare in a very marked degree. 
In their place, however, a series of new diseases jus demanded 
the closest attention of the medical faculty To deal with these 
diseases, and cases of malaria, beri beri, black water fever, and 
other tropical disorders, special hospitals or Institutes at large 
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ports are needed The Hamburg Institute Is to comprise a 
division for patients, provided with sixty beds and a laboratory, 
which will be fitted for bacteriological as well as for chemical 
research, space being provided for twelve Investigators Five 
tables for research will be reserved for qualified military medical 
aspirants for service with the German Colonial troops or under 
the German Colonial Department Their course of study of 
the etiology, symptoms and treatment of malaria and other 
grave tropical diseases, of tropical physiology and tropical 
hygiene, will extend over several months Attention will also 
be given to the more general methods of hygienic investigation, 
so that the students in question, when opportunity should be 
forthcoming, may possess the requisite training for extended 
research abroad, combined with the ability to report technically 
thereon The additional tables In the laboratory will be placed 
at the disposal of the naval and mercantile services, as well as 
of medical men, who, having returned from the tropics, are 
desirous of pursuing special branches of research The 
participation of Prof Koch in the investigation of tropical 
dimes has greatly assisted the decision of the German 
authorities in establishing the Hamburg Institute 

The complete history of the great Japanese earthquake of 
1891 is still unwritten , but Prof Omori has contributed an in¬ 
teresting note upon it to the last volume of the Publications of 
the Earthquake Investigation Committee The total disturbed 
area is estimated at about 900,000 *q km The maximum 
acceleration at various places was calculated from a large number 
of overturned bodies, that at Nagoya being 3600, and at two 
other places more than 4300 km , per second The range of the 
motion at Nagoya must have been about 333 km Many obser¬ 
vations were also made on the direction of overturned bodies, 
from which it appears that in and near the Mino-Owari plain, 
the principal direction of the earthquake motion was approxi¬ 
mately normal to, and directed towards, the meizoseismal zone 

P or several years Prof Omon has studied the subject of 
earthquake measurement in a brick building One of Prof 
Ewing's horizontal pendulum seismographs was fixed near the 
top of an external wall of the Engineering College at Tokyo, 
whilst another was erected on the ground below During the 
years 1894-98, ten moderate earthquakes were recorded, and it 
was found that if the earthquake consisted of comparatively slow 
vibrations (say, above half a second in duration), the motion was 
practically the same in both places , but if of quick period vibra 
tions, the motion of the top of the wall was about twice as great 
as that of the ground Prof Omori notices that, with destruc¬ 
tive earthquakes, the damage of two stoned buildings is generally 
confined to the upper storey 

Wl have received a reprint, from the Transactions of the Royal 
Sociely of Canada, of a note, by Mr W Bell Dawson, on some 
remarkable secondary tidal undulations registered at Halifax, 
N S , Yarmouth, St Paul Island, and St John, N B , on 
January I and a of this year The secondary movements 
ranged from 10 per cent of the whole amplitude of the tide 
at St Paul Island, to no leu than 45 per cent at Yarmouth 
The pilot chart of the North Atlantic shows that at least three 
■lorms, two of which developed hurricane force, passed over or 
near the region between December 36 and January 2 Mr 
Dawson does not attack the general problem of the causes of 
secondary undulations, which are of \cry frequent occurrence 
off the eastern seaboard of Canada, but he draws attention to 
the favourable conditions which exist there for observing them 
The most important feature as yet determined is that the 
secondary undulations do not become magnified in range in 
the lame ratio as the main tidal undulation does, under the 
influence of the general form of the coast 
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Thk sudden nse of temperature over the British Islands to¬ 
wards the close of last week, when the temperature in the 
neighbourhood of London reached 78", owing to the presence of 
a large area of high barometric pressure, was a very welcome 
change from the recent exceptionally cold period to which the 
latencsss of the spring in all parts of the country was due This 
reading has only been once exceeded in April during the last 
twenty five years. For the greater part of the month the mean 
of all the highest day readings was about 1° below the average, 
and it was not until the 19th that the temperature at Green 
wich exceeded 64*, in many recent years a higher temperature 
has occurred in March The returns published by the Meteor 
olngical Office show that the rainfall over Fngland since February 
had been much below the average, and that the amount of bright 
sunshine had been deficient in most parts 

To the March number of the Agncultural Gazette of New 
South Wales, Mr W W Froggart, the Government Entomolo 
gist, communicates an important paper on the "plague” of 
locusts to which the country has lately been subjected Although 
Australia has been visited by swarms of locusts from a very 
early period, it does not appear that these did much damage till 
the seventies, when farms had begun to occupy much of the 
open plains of Victoria and other districts. Between that period 
and 1891 New South Wales was devastated by swarms of the 
species known as Pachytylns an straits , but in ihe serious 
visitation of 1899 the place of that kind was taken h y Epacromia 
terminates , which is belie\ed to have moved into the colony 
from South Australia. Not only did the swarms destroy all the 
sheep feed id the districts visited, but they likewise ruined some 
20,000 acres of young wheat Mr Froggart concludes that an 
effectual remedy would be cither to destroy the eggs, or to 
expose them in such a manner that they would be readily ac 
cesaihle to the attacks of birds. But he has also hopes that 
inoculation of the immature insects with the so called African 
locust fungus would have good results. 

Thk March number of the American Naturalist contains 
some interesting remarks on the habits of the American gilled 
and blind salamander described some lime ago by Dr Slejneger 
under the name of Typhlomolge A number of living specimens 
were obtained from subterranean waters at a depth of 181 feet 
Iwlow the surface, but only one of these survived for any length 
of time above ground Unless disturbed, these salamanders 
sjiend their time in resting or in walking very slowly , when 
walking, they move a few steps at a lime, pause awhile, and 
then once more advance From the extreme slenderness cf their 
limbs. Dr Stejncgcr came to the conclusion that these were 
employed solely as feelers, and that progression was effected by 
means of the tail, but this conjecture is now shown to be 
incorrect 

From Mr J C Thompson we have received a copy of his 
paper on tropical and northerly “ plankton," published in the 
Transactions of the Liverpool Biological Society 

We have to thank Messrs. Eigenmann and Schafer for a cop) 
of their paper on the mosaic of single and twin cones in the 
retina of fishes, published in the February number of the 
American Naturalut 

The Irtsk Naturalist for Apnl contains an interesting account 
by Dr R. F ScharflTupon all the species of whales and dolphins 
known to have visited the Irish coast, illustrated by good figures 
oftheir skulls, with the outline of the heads. 

In a paper on some abnormally-coloured Australian buds, in 
the Victorian Naturalist > Mr R. Hall calls attention to the 
fact that while in New Zealand and South Australia birds dii 
play a tendency to albinism, in North Australia, as in India, the 
variation tends to the development of melanism 
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Hitherto the genus of vampire bats known as Menophyllus 
has been represented only by a single species from Jamaica. In 
a recent issue of the Proceedings of the Washington Academy of 
Sciences, Mr G S Miller describes three new representatives 
of the genus, at least one of which is from the mainland 

The Journal of the South Eastern Agricultural College, 
Wye, Kent-issued under the joint auspices of the Kent and 
Surrey County Councils—contains much valuable information in 
regard to pesti and diseases which infect or afflict cattle and 
crops , the one of most local interest being an essay on " red 
mould " in hops. 

Monsieur C Janet, President of the Zoological Society of 
France, has favoured us with a copy of his " Eisal sur la con 
stttuuon morphologique de la Tele de 1’Insecte," Pans, 1899. 
In this brochure, which is admirably illustrated, the author 
adopts the view that the true head of all insects is pnmarily 
composed of five segments. 

Wk have received from the Trustees of the British Museum 
the portion of vol li of the "Catalogue of the Lepidoptera 
PhaUemE 11 containing the plates, by Sir George Hampson The 
execution of the coloured illustrations of these 11 Microlepidop- 
tera " is all that can be desired , but we notice that the author 
has departed from recognised usage in calling the family 
Arttiadat instead of Arctiidac 

The “ Psychological Index,” published annually by the 
Psychological Review , is well known to be a comprehensive and 
orderly bibliography of original publications in all languages, on 
psychology taken in its widest sense The “ Index " for 1899 
has just been published, and it occupies no less than 174 pages 
of the l*sycholegual Review 

F'NC.I ER’s Botanisthes Jahrbuch jilr Systematic PJtanecn 
geschichte , und P/iantengcographte continues to be characterised 
by the value and excellence of its papers in the domain of 
systematic botany The parts most recently received (vol 
xxvu I left 5 and vol xxvin lleft 2) contain, among other 
contributions, the conclusion of the Editor*! senes of papers 
on the flora of Africa , a paper on experiments on variation in 
plants, by Krasan , an exhaustive paper on the genus Thea , and 
the anatomical and murphulogical characters of ibe leas of 
commerce, by J Kochs; a monograph of the genus Molhncdxa 
(Mommiacese), by Janet R Perkins. 

The report of the Epsom College Natural History Society 
reminds us that the study of natural objects and phenomena 
which the Board of Education is endeavouring to develop in 
rural schools, is already carried on in an admirable way by the 
boys in many of our public schools and collegei We find in 
the present report abstracts of lectures, descriptions of work 
done in the astronomical, botanical, entomological, geological, 
photographic and zoological sections, a summary of meteor¬ 
ological observations, and tables of anthropological measure 
ments of boys in the college The lists of plants observed and 
dates of first blooms, of insect captures, and of the dates when 
various birds were seen, or their nest, eggs and young, are 
particularly interesting from the point of view of phenology. 
The evidence given by the report of Interest in natural things 
and characteristics is gratifying to every lover of natural history, 
and a credit to Epsom College 

The Atkenmum makes the following announcement —The 
11 Diary of White of Selbome" is to be published. He kept it, 
as is well known, for more than twenty-five yean, and used for 
the purpose a form 11 invented ” by Dafoes Barrington, entitled 
“ The Naturalists' Calendar,” constructed for recording on each 
day, in proper columns, the readings of the thermometer and 
barometer, the direction of the wind; the meuuicmeat of the 
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rainfall, the weather, the appearance of leaves and flowers of 
plants; the appearance or disappearance of birds and Insects , 
observations with regard to fish and other animals, and mis 
cellaneoiis observations. Bnt Gilbert White enriched hn 
"Calendar” with much other matter There arc not only 

numerous disquisitions on points of natural history, but notes of 
events of public Interest and of personal or domestic concern 
These are written on interleaves, or such spaces os may happen 
to be available. It is propoied to arrange for the publication of 
the diary in the manner of the original in every substantial 
particular, There will be no editorial notes, except in elucida 
tion of a few points of real obscurity It will All two large 
quartos of about 700 pages each, and Messrs. Constable and Co 
are to be the publishers. 

In the current number of the Bulletin dt la Classe dcs Sciences 
of the Ro)al Belgian Academy is a paper by M Henry, on 
some new reactions of formaldehyde. Phosphorus penta 
chloride and pentabromlde give methylene dichlonde and dibro 
mide respectively, the latter in to good a yield as to be an ad van 
tageous method of preparation Formaldehyde also reacts 
readily with acetyl chloride to give chlormethyl acetate, acetyl 
bromide giving the corresponding bromine compound The 
yields are better than those given liy the interaction of the 
halogen and methyl acetate 

Thk same number of the Bulletin contains an exhaustive 
study, by M Gillot, of the hydrolysis of raffinosc by PentciUntm 
glaucum In solutions containing a mineral acid the mould is 
able to secrete a zymase capable of inverting raHinosc, and this 
ferment is still produced, although more slowly, when the 
solution Is neutral In alkaline solutions the germination of 
the spores is retarded, the solution losing its alkalinity os the 
development of the mould proceeded, finally becoming acid The 
zymase from a pure culture of the Pen ml hum was isolated, 
and raffinose inverted by its aid 

The additions to the Zoological Society's Gardens during the 

past week include a-Baboon ( Cynocepha/us, &p inc ) from 

Zanzibar, a Snncatc {Sun cat a tctraiac/yla) from South Africa, 
a Common Boa ( Boa constrictor ), an Anaconda {Eunectcs 
murtnus) from South America, a Pin tailed Sand Grouse 
{Pterodes ale hat South European, deposited , a Panoln Deer 
[Censusddi t 9 ) from Burmah, five Common Wigeon ( Marcca 
penelope ), three Pochards [Fuhgulaferina) y three Tufted Duckfl 
[Pultgula crista 'a), four Goldeneyes {Clingula glauaon), 
European) a Common Boa {Boa constrictor) from South 
America, purchased , a Barbary Wild Sheep {Ovis tragdaphus ), 
bom In the Gardens. 


Times 0/ Occurrence and Magnitude for places m the British 
Isles 


OUR ASTRONOMICAL COLUMN 
Astronomical Occuraancbs in May 
May l 8h. 58m to 9h 48m. « Taun (mag 4 7) occulted by 

the moon 

1-6. Epoch of the Aquarld meteoric shower viadiant 

3JT-0 

2 5h, Venus in conjunction with moon, Venus 

fss'N 

5 xih. 48m to iah 4am. A 1 Cancri(mag 5*6) occulted 
by the moon 

6. nh, im. to nh. 51m. m Leonls (mag 5*6} occulted 
by the moon. 

7k I oh. 43m to 1 ih 49m. 19 Sextantls (mag 6 o) 
occulted by the moon 

15. Venus. Illuminated portion of disc, 040a, Man, 
Jupiter’s Sat IV in conjunction N. of 

the piatiet 

27 yh Jupiter in oppoddoo to the sun. 

>8. Total eclipao of the sun, partially visible at Greenwich 1 
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Place 

Eclipse 

begins 

Middle 
nf cell pee 

Kcllpre 

Endi 

Mum 

Hide 


h m 

1) m 

h in 


Greenwich 

2 47 0 

3 549 

4 57 5 

0*681 

Cambridge 

2 467 

3 539 

4 560 

O 664 

Oxford 

2 45 3 

3 S3* 

4 567 

06**3 

Liverpool 

2 42 1 

3 49 9 

4 S 29 

0 6; 1 ) 

Edinlwrgh 

2 40 8 

3 46 1 

4 47 4 

OS j) 

Dublin 

2 37 9 

3 47 4 

4 5*0 

0 676 


This u the largest solar eclipse visible in England since that 
of 1870 December 22, when aoout eight tenths of the sun were 
obscured 

31 i8h Venus at her greatest brilliancy 

Photographs of hik Aurora Spkctrum —M Paulsen 
describes in Cowptes rc-ndus, exxx pp. 655-656, 1900, bn 

successful attempts to obtain a photographic reconi of the 
spectrum of the aurora borealis. His station was in Iceland, 
where he states the displays were very vivid during the period 
December 31, 1899, to January 25, 1900, and photographs were 
obtained with two spectrographs, one having a quartz train for 
recording especially the ultra violet, the second with glass com 
ponents. In all twenty two lines have been recorded, of which 
sixteen are new Their wave lengths have been provisionally 
determined by means of comparison photographs of the spectra 
of air and metals, and are as follows — 

Strong lines 337, 358, 391, 420 

*ainr lines 353 371, 376, 381, 393, 397, 402, 406, 4*2* 
417, 422, 432, 436, 443* 449. 456. 463. 470i 
The four strong lines were obtained from even feeble streamers, 
but for the others it was necessary to keep the spectroscope in 
the brightest regions Besides the lines given, several others 
can be seen between AA 357 and 250, but are too feeble for 
reduction 

New Variable Star in Taurus.— Dr Anderson, of 
Edinburgh, announces in the Astronouitsche Nachnchten 
(Bd 152, No 3634), that he has detected variability in the star 
having the following position for 1855 — 

R A =5h 44 im 
Decl +15“ 45' 

This stAr is not id the BD, and some years ago he found it 
about magnitude 9 25, while on 1899 November 8 it was in 
visible in a 3 inch refractor, winch plainly showed a neighbour 
ing star of II mag On 1900 March 26 it was about 9 7 mag 

New Variable in Cassiopeia —In the 4 strtmomische 
Naihnchten (No 3634), Dr Anderson also announces the 
variability of a star in Cassiopeia, whose position for 1855 is 

R A = 23h 48 4m 
Decl = ^52- 55* 

On 1900 February 10 the star was 9 6 mag , but on March 17 
and 25 it was less than 10 5 mag 

I or mu la for Atmospheric Refrai iion —In the Comptcs 
rendus (vol exxx pp 1060-1061, 1900), M L. Cruls gives a 
simple formula for calculating the astronomical atmospheric 
refraction, which u found to give results very closely in agree 
ment with those calculated from Laplace’s formula. 

The equation » 

R = (60* uns-i* tan* 2)^0*00138B-oooooi—^, 

in which R ts the refraction, a the zenith distance of the object, 

B the barometric pressure, and / the temperature in degrees 
Centigrade at the time of observation 

A table of comparisons u given, showing that the difference 
in the refraction, as obtained from the above formula and that 
of Laplace, is only o" 2 at io D zenith distance, the error gradu 
ally increasing as the horizon is approached s but even at 70* 
zenith distance the two formula? give results differing only by 
1" 6 of arc 

Detbrmination ok Axis anu Compression oy Neptune. 
—The Attrenoimcal Journal \ No 479 (voL xx. pp 181-185), 
contains an article tiy Prof S J Brown, of the US Naval 
Observatory, on the determination of the position of Neptune's 
Alia, and the degree of its polar comprcmion from an ravcsUga 
turn of the perturbations of the orbit of its satellite. Eighteen 
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determinations of the orbit of the satellite to this planet have 
been made during the penod 1848-1898, but, owing to the 
poeition of the planet ana the plane of the orbit, many of the 
earlier observations are very discordant, and it was only on 
publication of the results obtained with the 26 inch at Wash 
Ington that the certainty of change in the position of the orbit 
plane was manifest (Washington Observations . 1873, 1881, 
Appendix 1 ) Marth first drew attention to the changes as 
being too great for systematic errors, but attempted no explana 
tion as to their cause (Monthly Notices, vol xlvi p 504), and 
finally Tisserand used his data to show that (he phenomenon 
could lie explained by the assumption of a moderate polar com 
pression of the planet (Comptes rendus , vol evil p, 804) In 
calculating the perturbation Prof Brown neglects tne action of 
the sun and other planets, as the chief effect is undoubtedly 
due to the equatorial protuberance on Neptune itself He 
therefore analytically obtains the elements of the satellite’s 
orbit with respect to the invariable plane of the planet's 
equator, along which the node of the former moves with a 
uniform retrograde motion, the inclination of the two planes 
remaining constant 

The variations of these elements at the various epochs then 
furnish data for computing the annual motion of the node of 
the orbit of the satellite on the equator of Neptune as seen from 
the earth The elements finally obtained Indicate a period of 
revolution of the node in 531 years. At the epoch 1900 o the 
position angle of Neptune's polar axis will be 158“ 4, and the 
plane of its equator will make an angle of - 21 9 6 to the line 
of sight 

Taking the valne 1* 10 as the most probable radius of the 
planet from recent observations, and the mean distance of the 
satellite as 16" 308, the fialtenmg of Neptune is found to be 
about 1/43 This would indicate a low mean density for the 
planet, the value given being I 83 times that of water 


THE RELATIONS BETWEEN ELECTRICITY 
AAtD ENGINEERING 1 

TTIF nineteenth century is distinguished in our profession 
A chiefly by the knowledge we have obtained of the constl 
lution of matter and of the qualities of the materials we utilise 
for the service of man, of the presence and the characteristics 
of that medium -the aether— which fills all space, and of the 
existence, indestructibility and protean character of ihat great 
natural source of force, motion, work and power which we call 
—<energy 

Electricity is only one of many forms of this energy It is 
measureahle in well defined and accurately determined units 
It is produced and sold, utilised and wasted It is, therefore, 
something distinctly objecu\e It has even been defined by 
Act of Parliament There are four great principles underlying 
the practical applications of electricity — 

(1) The establishment of a magnetic field 

(2) The establishment of an electric field 

(3) The disturbance or undulation of the selher 

(4) The work done by the gencraaon and maintenance of 
electric currents in material systems. 

Electricity as a science is fascinating to every one, but it is 
deeply fascinating to the engineer The trustworthiness of its 
laws, the accuracy of its measurements, and the completeness and 
definiteness of the units to which its measurements are referred 
give him confidence in his estimates and a certainty of the per 
formance of his preconcerted operations. It places in his hands 
the means of directing the energy out of sight in positions known 
only to himself, and of applying it with great efficiency at the 
exact spot desired No magician or poet ever conceived so 
potent a power within the easy reach or man 


The Doing of Work 

TUb maintenance of an electric current through a conductor 
means the expenditure of work upon that conductor, and this 
expenditure of internal work means molecular motion In solid 
conductors the result is heat If the current be gradually in 
creased, this motion la similarly increased The result is suc¬ 
cessively incandescence, white heat, fusion and disruption 


1 Abridged from the 11 James Forrest" Lecture delivered at the Institution 
«f Civil Engineers, ou April ej, by Sir William Henry Pmeccc, K.C B., 
PR3 
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In liquid conductors the motion probably becomei revolution. 
The result is decomposition by the activity of the centrifuga l 
force overcoming chemical affinity The atoms fly away in fixed 
determined lines, and collect at opposite poles. 

In gases the transference of electric energy in the form of 
•parks means dissociation Compound gases are broken up Into 
their component elements under the same directing influences. 
Work is done upon the gas as in the previous Instances 

The principle of work that lies at the very root of the pro* 
festion of the engineer enables* all these operations to be 
measured m definite mechanical units, reducible to the common 
English standard, the foot bounds but which the electrical 
engineer, with greater precision, refers to the scientific unit of 
work—the Joule 

The Purification of Matter 

The elements and their useful compounds are rarely, if ever, 
found pure Impurities have to be sifted away Ores, raw 
produce, rocks and earths have to be subjected to various 
processes of refining and conversion to extract from them that 
which is wanted The electnc current by the above operations 
has proved to be a powerful agent to break up crude materials 
into their useful and useless constituents. The electro-chemical 
industries of the world are very extensive 

According to Prof Borcbers, the eminent electro metallurgist, 
ihe world manufacture of calcium carbide for the production of 
acetylene gas is utilising a power equal to 180,000 HP ; that 
of the alkalies and the combinations of chlorine for bleaching, 
56,000 HP , of aluminium, 27,000 HP , of copper, 11,000 
UP , of carborundum, 2600 IIP , and of gold, 455 HP 
b leciroplating is one of the staple manufactures of Sheffield and 
of Birmingham There are nearly 200 firms working at the 
former place, and over 100 at the latter 

The decomposing bath and the arc furnace ore revolutionising 
many industries Phosphorus is now being produced In England 
in large quantities from corundum, and aluminium from bauxite 
in extending in use and being reduced in price The Post 
Office is using aluminium for telephone circuits. I have recom 
mended its use on a very large scale in the interior of Africa, 
where transport is so costly We can get the same conductivity 
as with copper with half the weight, and at a less price, and we 
can put up a line telegraphically ten times better than of iron 
for less money 

The Annihilation of Space 

The elements of Volta and the battery of Galvani—tine, 
copper and a solution of tulphune acid—gave a convenient 
generator of elecinc currents which could be directed along 
wires to great difuances, and thus, by establishing magnetic 
fields, could deflect neeules In such a way as to form the 
alphabet and so transmit words and, therefore, thought In 
wires or great length, while the initial speed is that of light, it 
takes time for the electric waves to rise and fall, so that the 
number of currents which can be sent per second 11 limited 
Between London and Liverpool the speed of speaking Is 
virtually unlimited, but between Ireland and America it is 
restricted by the so called capacity of the cable submerged in 
the ocean This capacity absorbs energy and retards tin* rate 
of nse and fall of currents. While a thousand currents per 
second can be sent In the former case, only six per second are 
available in the latter. 

Nevertheless, sitting on the shore of the Atlantic In Ireland, 
one can manipulate a magnetic field in Newfoundland so as to 
record simultaneously on paper In conventional characters 
slowly written words. Thus we have bridged the ocean and 
annihilated space 

The regulation of the ever growing traffic on our railways and 
the safety of passengers 11 secured by similar means. The tele¬ 
graph not only places the manager or the line in communication 
with every station upon his system, but electric signals control 
the motion of every train A railway signal-box is an electrical 
exhibition Every line is protected by its own electric signal 
Every distant outdoor mechanical signal is repeated hack The 
danger signal is locked, and cannot be lowered to “ line dear ” 
until it is unlocked by the train Itself or fay the distant signal¬ 
man Mr F< W Webb 11 not only working the outdoor signals 
themselves by electrical energy, but he is moving the points and 
switches by die same means. So far, the experience gained at 
Crewe during a penod of about twelve months, from the working 
of a signal cabin containing about sixty levers, has been such as 
to justify confidence and the extension of the system, and some 
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tea cabins containing about 1000 lever* will be provided The 
apparatus ha* been designed to work in with, as far as possible, 
the standard signalling apparatus of the London and North 
Western Railway The Interlocking frame may be said to be the 
ordinary mechanical frame in miniature, occupjing one-third of 
the apace. The levers—about 6 inches in length—are placed in 
two tiers, and are manipulated in the same way as the levers of 
a mechanical frame , consequently the signalman accustomed to 
the old type has nothing to learn In the new The levers are 
mechanically locked by means of tappet locking, and they con 
trol carbon switches by which the no volt electric current u 
transmitted to the motors 

The object of this electric working is primarily to reduce the 
manual labour of the signalman, and enable him to pay more 
attention to the movements outside his cabin , increased speed 
of working, the removal of obstructions on the ground caused 
by the numerous wire and rod connections necessitated by the 
present s)8tcm , and, finally, a reduction in the number of 
signalmen employed Thus electricity adds to the security of 
life It supplies the railway man with a new sense, and the 
engineer with a new power 

The abridgment of time necessarily followi from the anni 
filiation of space, but the chief clement which saves our time ho 
much is the fact that we can, by electricity, do so much more 
from one spot Indeed, m the United States the railway com 
pames complained that their revenue lietween New York and 
Chicago suffered through (he Introduction of the telephone 
People remained at home and did their IwsincM by wire 

It is very curious when visiting the United States to find that 
their morning papers contain extracts from our London evening 

S iperi of the same day One frequently receives messages in 
ngland that were sent off to-morrow This is due to the 
difference of longitude. 

Wireless telegraphy, or, os it is better termed, oethenc tele 
graphv, has made but small progress, owing to the simple /act 
that the demands for its services are so very few 

7 rattsnnsnon of Power 

The sun is the /onset ortgo of all the available energy upon 
the surface of the earth Coal and oil are extracted from us 
crust, oxygen is found in its atmosphere Grasses, com, fruits 
and vegetables become food and fuel for beast and man 
Waters are converted into vapour, forming clouds, nin, brooks, 
rivers, torrents and falls. The atmosphere is disturbed by wind, 
and the waters of the ocean by tides. Fnergy is thus found 
available for useful work in many different forms. The problem 
before the engineer is how to select the best form of energy for his 
purpose, and how to utilise these waste energies of Nature ho as 
to secure the best economical result Falling water can, by a 
turbine or impulse wheel, convert the energy it possesses in 
virtue of its fall Into the form of electricity By the aid of trans 
formers It can be raised to very high voltages , 40,000 volts is 
employed in California, 11,000 in Niagara. We use 10,000 
between Deptford and Trafalgar Square It can thus he trans¬ 
mitted to any reasonable distance, and there it can be utilised to 
do useful work The waste forces of Nature are thus within our 
reach The waterfalls of the Highlands may work the tram 
ways of Glasgow f Niagara already works those of Baltimore 
The economy of this system for large industries is a question 
of the relative cost of the generation of energy by other means. 
Energy on the coal fields can be produced cheaper by burning 
coal than by any water scheme that I have yet examined in this 
country The pnee and abundance of coal renders the Irani 
mission of energy to great distances at present a very limited 
question Indeed Where coal is scarce and dear and water 
abundant, as in Swiuerland, water power is very much utilised. 
Where coal is abundant and cheap, as in England, it is un 
economical to adopt It The transmission of power within 
limited areas by electricity in our cities is now within the range 
of practice. In Edinburgh it Is supplied st the rate per 
unit; this is 0*834 per HP hour It » Invaluable for small 
industries. It is there ready to be used when it is wanted , it 
wutu nothing while idle 

The economy and efficiency of distributing power over mills, 
factories and workshops by electricity instead of by shafting, 
gearing and belts, is so pronounced that tfae change is being 
effected In every country with great rapidity If it were a 
question of the mere effi ci e nc y of the two systems, the advantage 


question of the mere effi ci e nc y of the two systems, the advantage 
of the efaange would not be so obvious s but It Is shown by the 
HP hoars expended, which means the coal toll. The efficiency 
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of an electrical s>stem is rarely leu than 75 percent, while 
that of shafting is frequently as low as 25 per cent f but the 
economy 11 the continuous waste of the latter that tells on the 
cnal bill, while in the electrical system there Is no such waste 
The motor runs when it is wanted, and expends only what 
energy is wanted for the particular work to be done Electrical 
measurements are so exact and so easily applied that automatic 
records can be obtained of the work done oy each machine 

Every up to-date shop should have its electric plant for healthy 
light, cheap power and handy distribution of material Its 
economy is demonstrable m the smallest, but in the largest 
shops it is at once most marked It is always available, and It 
costs little Ignorance or timidity restricts its use very much 
The number of works that are run by electric motors in different 
parts of the country is very large indeed The efficiency, handi 
ness and economy of doin^ so is so marker! that the practice is 
extending with great rapidity Motors themselves arc being 
daily improved 

On the Clyde and the Tyne, and indeed wherever shipbuilding 
w flourishing, there we find electrical energy driving machine 
tools, holding up plates, and assisting in various processes. In 
many large machine works, cranes and travellers are worked 
by it 

At Boston, USA, crossing the Charles River and uniting 
Charlestown, the scene of the famous battle of Bunker’s Iiill, 
with its head quarters, is a new bridge 100 feet wide and 1920 
feet long, having a draw of 240 feet span, weighing 1200 Ions 
This draw is opened and closed by electric motors 

In the Post Office we have introduced electnc motors very 
largely At Leeds they are used for driving pneumatic pressure 
and vacuum pumps, employed there to work the pneumatic tube 
system They are also used for working automatic stokers, 
\entilatmg fans and lifts. 

Traction 

It is for traction purposes that electricity is making such 
gigantic strides In the United States tramway working by its 
means-has become practically universal In the United Kingdom 
it is making rapid way, and in connection with electric lighting 
it is giving great economical results 

Electric railways are also growing apace A bold attempt is 
being made by the Metropolitan Railway to work *he existing line 
in such a way as not to interfere with the existing traffic or even 
with the permanent way A new train of six coaches weighing 180 
tons, having a motor car at each end weighing 54 tons, is about to 
run between Earl's Court and High Street, Kensington Electric 
traction has an immense advantage over steam traction in impress 
ing a continuous and uniform torque or turning moment on the 
shaft, and consequently a continuous and uniform effort on the 
trend of the wheel The action of the steam locomotive is inter 
mittent and the hue not continuous. Hence such frequent slipping 
on greasy rails Again, the maximum torque enn at once be applied 
by the current, and in combination with the constant effort it 
increases the acceleration so that a train acquires its maximum 
■peed much more quickly We shall increase the mean speed 
of the Metropolitan trams from 11 miles per hour to 15, and 
thereby increase the capacity of the line over 30 per cent The 
stoppages on the underground railways are so frequent that the 
trains ore always either accelerating or stopping They never 
reach their top speed as they do on mainlines. Flectnc traction 
enables them to start quicker and stop more promptly On the 
Metropolitan the 180 ton train acquired 20 miles an hour m 
200 feet, and, when going at the same speed, it was stopped in 
130 feet—half its length Smart work on such a railway depends 
on the rate at which trams can be emptied and filled The 
English system of compartments and side doora facilitates this. 
It would be still further expedited if we could have one 
platform for entry and one for exit, and one class only 
The Liverpool and Manchester Lightning Fxpresi Railways 
promoted by a very powerful representative syndicate of those 
two great commercial centres to carry out the scheme of Mr 
Behr, is a very bold and promising venture The line 11 to be 
monorail, 34 miles long, afreet between the two cities, without 
any intermediate station and with nn crossing There are to be 
cars every 10 minutes. The speed is to be 100 miles per hour, 
and the time of transit 20 minutes. I know of no reason why 
this should not be done with safety and comfort 
The automobile car of the future has not yet seen the light 
It will be electrical. Immense progress has been made in 
motors and in batteries Lundelf has shown how to store up 
the energy now wasted in descending hills, and to recover some 
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of that absorbed by the inertia of the car Although a battery 
has already been aole to drive a car 100 miles with one charge, 
we are waiting patiently for the real automotor storage cell 


Efatrnity in H'ai 

A strong contingent of electrical engineers, under the com 
mand of Major Crompton, has volunteered for service in South 
Africa They are all scientifically trained practical young 
engineers Bicycles, field telegraphs, telephones, arc and glow 
lamps, cables, search lights, traction engines and generating 
plant will be under their care It is strongly hoped that we 
may soon hear good accounts of their performances at the 
front 

£lectncity has been extensively applied to the development 
And utilisation of explosives in both ine civil and military divi 
stons of our profession Charges arc safely fired under water 
and blasted in mining and demolition operations by small 
exploding dynamos, magnetic electric machines or induction 
coils acting upon high Unsion fuses Sir Frederick Abel has 
especially distinguished hiniHelf in this direction Mia fuse, 
composed of phosphoridc and subsulphide of copper, is univer 
sally used by our War Department Time guns are thus fired 
at slated hours a* different sea jmrts by currents originating in 
Greenwich Observatory Broadsides in nat tie ships and guns in 
turrets are similarly discharged torpedoes are even directed 
by currents from the shore The defence of our coasts by sub 
marine mines and their explosion by currents when the enemy s 
ships are properly located by pool ion finders Is the last develop 
mcni of the application of electricity to war 

Electrical blasting has revolutionised the operations of tunnel 
bng and driving galleries. It is much used 111 quarrying with 
great security to the men The deepening of hnrlxjurs and 
channels, and the removal of obstructions such as wrecks and 
rocks, are facilitated On September 23, 1876, 63 135 cubic 
yards of solid rock were completely demolished by one discharge 
at Hell Gate m East River, New N ork The preparation for 
this great blast took four )cars and four momh* There were 
4427 charged holes, each containing its mercury fulminate fuse 
and charges of djnamite There were 49,914 explosions used 
in that one blast Batteries were used to generate the currents, 
and they were arranged in large groups h \ch baitery exploded 
160 charges. Thu was the record blast, 

The battleship u Lhe home of elenricit\ It controls the 
rudder, it ventilates the inienor and the living space of the 
■hip, it forces the dtaught and assists the nosing of steam, it 
revoltei the turrets, it trams and controls the fans, it handles 
the ammunition, it purifies the drinking water, it lights up the 
ship internally, it enables the captain to sweep the homnn with 
the brilliant rays of the search light, and to communicate with 
his tender or with his commanding officer across space inde¬ 
pendent of weather, night, season, fog or rein 

Sanitation 

No branch of our profession fulfils the true function of the 
engineer more efficiently than that which deals with sanitation 
Pure air, pure water, pure food, pure soil, pure dwellings, and 
pure bodies are the panacea for health and comfort Electricity 
helps us very much in attaining some of these qualities An 
electric glow lamp does not vitiate the air It does not throw 
into circulation in the air any product of combustion. The ques¬ 
tion of ventilation 11 very much reduced in Importance and 
rendered more simple to effect Much less air need pass through 
our sitting rooms and meeting placet. The air vitiated by our 
lungs can be easily withdrawn and fresh air can be forced in by 
fans worked by electric motors Fven the air during us entrance 
can be warmed, and impurities floating in St can be sifted out 
of it by the attraction of electrification Heating by Dowsing's 

tnminou* electric radiators u very much on the increase} they 
consume 250 watts, which cost about a halfpenny per hour In 
many post offices sealing wax is melted and kept In a liquid 
sflte by currents. Water can be sterilised by ozone, a product 
of electrification, and even by the nascent oxygen, when broken 
up into its constituent elements by electric currents. Sea water 
thus electrolysed supplies us with chlorine, and converts the 
water into a powerful antiseptic, disinfectant and deodoriser 


Wearing 

The applications of electricity to other industrial processes ar 
innuiwe I have time to mention only one. Mr T. A B 
Carvjjn** brought out a new Jacquard loom for weaving , 60 
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hooks are controlled electrically The twill as well as the pat¬ 
tern is under complete management It has been warmly taken 
up in Glasgow, and a factory has been started there 
The pattern on this cloth is woven directly from a photo 
print of the artist's design mounted on a metallic sheet, the 
threads of the warp being picked up by electromagnetic action, 
owing to the figure of the jiatlern being cut away, and thus 
allowing the circuit to be completed by the metallic sheet 

Distinction between Physmsts anti Engineers 
There is now a distinct line of demarcation separating the 
physicist from the engineer The former dives into the un 
Icoown to discover new truths , the latter applies the known to 
the service of man Research is the function of the one , utility 
that of the other In the past the engineer had to rely on him 
self for his facts but the advance of modern science, the growth 
of technical education, the formation of laboratories, and the 
endowment of chairs have changed nil that 

We can scarcely hope for new sources of energy to be dis 
covered, but there arc some existing ones we have not touched 
yet When the evil day arrives for our coal supplies to give out 
we may perhaps lie able by the aid of electricity to utilise the 
heat of tne sun and the tides of the ocean There u, however, 
a vast illimitable store of energy not only in the rotation of the 
earth upon its axi*, but m the internal heat of this globe itself 
As we descend, ibe temperature gets higher and higher It 
ought rot to be difficult to reach such temperatures that by 
thermo electric appliances we might convert the lost energy of 
the earth s interior into some useful electric form 


THE SIGNIFICANCE OF THE INCREASED 
SIZE OF THE CEREBRUM IN RECENT 
AS COMPARED WITH EXTINCT MAM 
MALIA 1 

TT has occurred to me that in order, at short notice, to take 
A part in the celebration of the Biological Society of Paris— 
however briefly—I might plase before my colleagues a biological 
problem and suggest a solution of it which, though not decisive, 
has, I think, much in Us favour, and raises many interesting 
points for observation and discussion It is well established 
that the extinct Mammalia of the Middle and Lower Tertume* 
hod —as compared with their nearest living congeners—an ex 
tremely small cerebrum The exact figures are not important, 
but Titanothenum—a true Rhinoceros—had certainly not more 
than one fifth of the cerebral nervous substance which is 
possessed by hung Rhinoceros Dinoccras representing a 
distinct group of Ungulau had even a smaller hrein Yet in 
bulk these animals were as large as, or larger than, the largest 
living Rhinoceros. Further, it appears from the examination of 
the cranial cavities of extinct and recent Reptiles, that the 
increase in the sire of cerebrum is not peculiar to Mammalia, 
but that we may assert oj a general proposition that recent 
forms have a greatly Increased bulk of cerebrum as compared 
with their early Tertiary or mesocoic fore bears. 

It appears also that the relative rise of the cerebrum in man and 
the anthrepoid apes may be cited here as a similar phenomenon, 
the more recent genus Homo having an immensely increased 
mass of cerebral nerve-Ussue as compared with the more ancient 
pithecoid genera. 

The significance of this striking fact—vis that recent forms 
have a cerebral man greatly larger than that of extinct forms 
(pobably in every clast of the animal kingdom}—hat not been 
discussed or Considered as it deserves. We cannot suppose 
that the exbnct Rhinoceros, Titanothenum, was really defective 
in the essential control of its organuation by the cerebral nerve 
centres. Probably could we see the two creatures alive tide by 
side, we should not detect any defect in the manifestations of 
the nervous system in Titanotherium as compared with Rhino¬ 
ceros ; just as we do not remark any such obvious inferiority 
when we compare a Hard and (let us ay) a mouse The 
organism with the lesser cerebrum is in each case, in spite of the 
smaller mass of cerebral nerve-tissue, an efficient ana adrqnate 
piece of living mechanism. 

In what then does tfit advantage of a larger cerebral mam 
consist? What Is it that the more recent Mammalia have 

1 By Prof E. Ray Laaktste, FRS, Rtprintcd from tbs "JubOtt 
Volume of th« SbcfeUds BwlogUof Paris, lift. 
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gained by their larger brains ? Why has there been this selection 
in all lines of animal descent of increased cerebral tissue ? 

I think we gain a key to the answer to this question by a 
consideration of the differences of cerebral quality between man 
and «pes Man is born with fewer ready mode tricks of the 
nerve centres—those performances of an inherited nervous 
mechanism so often called by the ill defined term 11 instincts "— 
than are the monkeys or any other animal Correlated with 
this absence of inherited ready made mechanism, man has a 
greater capacity for developing in th* course of kis individual 
gnmth similar neryous mechanisms (similar to but not identical 
with those of “ instinct ”) than any other animal He has a 
greater capacity for “learning" and storing his individual 
experience, so as to take the place of the more gautral inherited 
brain-mechanisms of lower mammals. Obviously such brain 
mechanisms as the indmduil thus develops (habits, judgments, 
Ac.) are of greater value m the struggle lot existence than arc 
lht las specially fitted Instinctive in bom mechanisms of a race, 
species or genus. The power of being educated—“ educability ’ 
as we may term it—is what man possesses in excess as compared 
with the apes 1 think we are justified m forming the hypothesis 
that it la thu “educability’ which is the correlative of ih»_ 
increased sue of the cerebrum If this hypothesis be correct— 
then we may conclude that in all classes of Vertebrata and even 
in many Invertebrmtm—there is and has been a continual tend 
Cocy to substitute “ educability M for mere inherited brain 
mechanisms or instincts, and that this requires increased volume 
of cerebral substance A mere spoonful of cerebral tissue is 
sufficient to carry abundant and highly efficient instinctive 
mechanisms from generation to generation , but for the more 
valuable capacity of elaborating now brain mechanisms in the 
individual as the result of the individual's experience of surround 
ing conditions, a very much larger volume of cerebral tissue is 
needed 

Thus it seems probible that “educability” has increased In 
those Mammalia which have survived The ancient forms with 
small brains (hough excellent * automata ” had to give place, by 
natural selection in the struggle for existence, to tne gradually 
increasing brains with (heir greater power of mental adaptation 
to the changing and varied conditions of life until in man an 
organism has been developed which, though differing but little 
m bodily structure from the monkey, has an amount ot cerebral 
tissue and a capacity for education which indicates an enormous 
period of gradual development during which, not the general 
structure, but (he organ of * 1 educability, 1 the cerebrum, was 
almost solely the objective of selection 
Two lines of speculation and inquiry arc strongly affected by 
the hypothesis thus sketched 

Firstly, as to the general laws of progressive development of 
bodily structure by (he operation, of natural selection ~n it not 
probable that in various groups of animals, just as in the case of 
man among the Primates, the operation of natural selection on 
bodily structure (limbs, teeth, hair, horns, &c ) must have been 
checked, or even aliogether suspender], by lhc transference of 
selection to the all important orgAn of educability, the cerebrum 
or corresponding nerve centres ? Adaptation by means of (he 
mental powers must take the place of adaptation of bodily 
structures. The cducable animal leaves the ground and learns 
to climb trees in order to gain Its food, whilst in another race the 
slower process of alteration of bodily form Is evolving a long 
neck to reach the green twigs, or a ponderous strength of limb 
which can pull trees to the ground. Many similar cases will 
suggest themselves to the reader in which, even in Tower animals, 
(he capacity of learning by experience must (as it were) defeat 
and turn from its route the otherwise triumphant transformation 
of bodily structure 

Secondly, the question of the transmission of acquired char 
acters is largely touched by these speculations. The character 
which we describe as *' educability 11 can be transmitted, It is a 
congenital character But the r$n$Ui of education con not be 
transmitted In each generation they have to be acquired 
a-fresh, and with increased “ educability " they are more readily 
acquired and a larger variety of them. On the other hand, the 
nerve-mechanism* of instincts are transmitted, and owe their 
inferiority as compared with the results of education to the very 
feet that they are mat acquired by the individual In relation to 
hit particular needs, but nave arisen by selection of congenital 
variation in a long series of preceding generations. 

To a large extent the two series- of brain-mechanisms, the 
“ instinctive 11 and the M individually acquired," arc in opporition 
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to one another Congenital brain mechanisms may prevent the 
education of the brain and the development of new mechanisms 
specially fitted to the special conditions of life To the cducable 
animal—the less there 11 of specialised mechanism transmitted 
by heredity, the better The loss of instinct is what permits 
and necessitates the education of the receptive brain 

We are thus led to view that it is hardly possible for a theory 
to be further from the truth than that espoused by George H 
Lewes and adopted by George Romanes, namely tut instincts 
are due to “ lapsed ” intelligence The feel is that there is no 
community between the mechanisms pf instinct and the rnechan 
isms of intelligence, and that the latter are later In the fautory 
of the development of the brain than ihe former, and can only 
develop In proportion as the former become feeble and defective 
These few lines—for the abruptness of which I apologise —> 
will, I trust, serve to show the interesting nature of the specula 
(tons connected with the significance of tne axe of the cerebrum 
in various Mammalia and other animals. Some of the suggestions 
obtained from a consideration of the subject will, if carried out 
m detail, be found of first rate importance in building up the 
science of comparative psychology 


ZONES IN THE CHAIN 

'T'HF philosophical observations on the genus Muraster , 
*• which were communicated liy Dr AW Rowe to the 
Geological Society in 1899, have Men followed by the puhltca 
tion of his special researches on the rones of the white chalk on 
the coasts of Kent and Sussex This second most valuable 
essay has been communicated to the Geologists' Association 
(Proceedings vol xvi March 1900), who are to be congratu¬ 
lated on having such an addition to their published works The 
paper follows along the lines so ably sketched out more than 
twenty years Ago by Dr Barrois , and Dr Rowe, in nearly all 1 
cases, confirms the previous zonal distinction* and largely in 
creases our knowledge He shows how invaluable it is to 
collect stage by stage, and to pay the clo«e*t attention to the 
minute changes which the fossils, and particularly the Micrasters* 
undergo The paper is essentially a zoological one in\aluable 
in indicating the succession of life, and as a contribution towards 
the genesis of species. 

The ordinary subdivisions of lower, middle and upper chalky 
which are important when we deal with purely geological pro 


the chalk alone, and that the fossils act as confirmatory evt 
dencc " This, Indeed, is the experience of those who have 
worked at zones, and it is only by utilising jproperly ail the 
evidence that satisfactory results can be obtained * Lilholo 
gical evidence, often invaluable, is essentially local, the pa I too 
( ological evidence, so ably and exhaustively dealt with by Dr 
Rowe, is clear and uniform throughout the areas with which he 
deals The fossils, as he remarks, “ never fail us,”—that is to 
say, when you find them, their testimony is safe after the expe 
rience he Has gamed He has been fortunate in having such an 
excellent series of sections to work at, and these are well de 
picted in two folding plates, drawn by Mr C. Davies Shcr 
born Inland, of course, the observer has only a pit BCdlon or 
mod cutting here and there to act as a guide to the zonal divi¬ 
sions, but no doubt with the aid of the clear descriptions given, 
by I>r Rowe, and of the ascertained thicknesses of the several, 
zones, it might be possible and even desirable to trace Inland 
their approximate boundaries, if any useful purpose were thereby 
gained In any case, Dr Rowe's work will be appreciated alike 
by field geologists and paleontologists. Prof, f W Gregory 
describes a new Echinoderm, and Dr F L. Kitcnin describes a 
new species of /trebratuhna from the chalk 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE , 

Cambkidge.— Mr R. H Yapp has been appointed assistant 
curator of the Herbarium under rro£ M a rsh all Word 

Prof. Clifford Allbutt was on Apnl 23 appointed physician to 
Addenbrooke's Hospital, In accordance with the recent agree¬ 
ment between the University and the governors. 

Dr Adami and Mr de Sayres have been appointed delegatee 
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to represent the University at the approaching Csntenmal of the 
University of New Brunswick 

The honorary degree of T) Sc is to be conferred on Mr 
Charles Hose, of Sarawak, to-day (Apnl 36 ) 


At the spring graduation ceremony of Edinburgh University, 
the honorary degree of LL D was conferred upon Mim E O 
Ormerod, Dr C D > Phillips, and (1* absentia) I)r A. 
Stuart, professor of physiology in the University of Sydney 

It Ik hoped (says the Athetueum) that the Prince of Wales 
will preside at the neat Presentation ceremony of London 
University, which will be held in the new home of the 
University at South Kensington on May 9 

Thk governors of the Goldsmiths'Con piny T-chmcxl and 
Recreative Institute, New Cross, again report a decline in the 
number of students, owing to the establishment of free evening 
continuation classes close to the Institute by the I^ondon School 
Board It will be remembered that the extension of the work 
of the School Board to technical education has been called into 
question, and that the official auditor has disallowed items in the 
Board s accounts referring to such expenditure The School 
Board has appealed against his decision and the whole matter 
will shortly be argued in the (Queen's Bench Division The 
engineering department of the fioldsmiths’ Institute shows an in 
crease of members, in spite of the competition of free continuation 
classes It is satisfactory to notice that the governors are taking 
steps to encourage students to undertake systematic courses 
of study, extending over three or more years, and propose to 
periodically test the efficiency of such courses by appointing in 
dependent examiners in grouped subjects, and to award special 
certificates for such examinations. Mr J Carrington having 
given 100guineas towards the encouragement of systematic study, 
a jtortion of that sum will, during the current year, tie devoted 
to prises in connection with these «pecial course* The governors 
report that the quality of the work done in the advanced classes 
in chemistry is excellent, and some useful research work is being 
earned on by the students. 

The annual income of the Technical Education Committee 
of the Derbyshire County Council is at protent about 11,000/, 
exclusive of Science and Art Department's grants This income 
in used to supplement local effort, and not to supersede it 
Promising students of elementary schools in the county are as¬ 
sisted to proceed to secondary schools, and really able students 
of secondary schools are enabled to proceed to University or 
Technical Colleges, or Universities In addition to awarding 
these scholarships the Council assists the development of the 
work of secondary schools, by means of building and equipment 
grants, supply of apparatus, Ac Agricultural ex peri meats are 
earned on in connection with the Agricultural Department of the 
Nottingham University College, and the Midland Dairy Iniu 
tute, Kingston, Notts. All the work of these institutions is 
placed under the inspection of the Board of Agriculture, which 
aids the work by a grant of 700/ a year An experiment com 
mcnced in 1897 at Egginton for the purpose of demonstrating 
the Influence on the quantity and quality of the herbage of per 
manent grass land by the use of different kinds of natural and 
artificial fertiliser* has been continued b ach year the grass 
upon the different plots » cut and weighed, and the proportions 
of the various grasses and plants constituting the heritage is 
estimated A member of the University College staff ex 
perienced in such work superintends the laying out of ihe plots, 
the sowing of the manures, and the cutting and weighing of the 
grato. The area under experiment is two and three quarter seres, 
and the size of the plots one eighth of an acre The results of 
the experiment have been published for use by the agriculturists 
of the counties which promoted it 

Till report of the Advisory Committee appointed to inquire 
into the best manner of providing for scientific and commercial 
(taming respectively in connection with the new University of 
Birmingham has just been issued It will be remembered 
that Mr Andrew Carnegie and an anonymous donor each 
promised a gift of 50,000/. towards the establishment of these 
two departments. The committee have mode inquiries as to 
facilities fur the teaching of science in its application to indus 
tries, and they report that, In their opinion, no such teaching, 
complete as they contemplate it, and as it roust be if it is to be 
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successful, exists in any college in Great Britain In making 
their recommendations, the committee have had in view the 
object of the teaching of science in its application to Industry, 
coupled with such technical instruction in handicrafts as will 
enable the student* to complete their course in the Unlvmlty 
itself It is proposed that the facilities already provided in 
Mason University College should be supplemented by chairs 
of mining, metal!orgy, engineering, and applied chemistry 
The scheme submitted contemplates the introduction of a 
complete equipment (jpr the treatment of metals by heat and 
a small plant for treatment by electricity, as well as the 
necessary outfit for testing metals. Shops would be provided 
for manual training, and it 11 recommended that the machines 
used should be of the besf and moot modem type of English, 
American, and foreign manufacture The committee further 
recommend the acquisition of 35 acres of land in the out 
skirts of Birmingham on which to build the University, their 
estimate of the total cost being 155,000/ 


SCIENTIFIC SERIALS 

American Journal of Scunce, April.—Skull, pelvis, and 

I irobable relationship of the huge turtles of the genus Archelon 
rom the bort Pierre Cretaceous of South Dikntn, by G R 
Wieland The marine turtles of the bort Pierre Cretaceous of 
South Dakota not only represent the most gigantic species 
known but also are of much importance as including undoubted 
descendants of Protostega from the underlying Niobrara Cretm 
ccous, in common with which they may be regarded as ancient 
relatives of Dermochelyn.—Application of the radio-micrometer 
to the measurement of short electric waves, by G W Pierce 
A long loop of fine copper wire is suspended by a quartz fibre in 
a strong magnetic field. The lower ends are twisted together 
for some distance down, and carry At the bottom a mica vane cm 
which is mounted a small resonator consisting of two vertical 
copper cylinders, joined by a constantan and a manganme wire 
which cron in the centre between the cylinders, and are attached 
to the ends of the copper wire. The impact of electric waves 
produces surging* between the two cylinders, which heat the 
unction and produce a thermo electric current in the copper 
oop The latter turns in the magnetic field, and thus indicates 
the waves The author confirms Right's observations of the 
different transparency of wood along and across the grain —A 
large slab of Uintacnnus from Kansas, by C E Beecher This 
paper contains photographs of a slab of limestone preserving on 
its surface a number of fine specimens of Uintacnnus sociality 
GrinnelL It has 17 square feet of surface, and contains 330 
cnnolds —Granodiorite and other intermediate rocks, by W 
Lmdgren Granodlonte, a member of the great family of rocks 
with predominating soda lime felspars, is distinguished by a 
granular texture, greyish colour, and a mineral composition of 
quartz, oligoclaie or andesine, orthoclase or microchne, horn 
blende or motile The family represents an important and wide* 
spread type of rocks, especially common along the Pacific slopes 
of the Cord 11 1 era a range*.—Two new American meteorites, by 
H L. Preston Describes the Luis Lopes sidente, charac 
tensed by the length of its bands of kamacitc, and the Central 
Missouri meteorite, which is distinguished by the absence of 
etching figures, us beautiful pitting and prominent ridges of a 
lustrous dark steel grey colour resembling graphite, and con¬ 
taining small quantities of carbon 

Annalen der PkynM , No 3.—Wave current generators, by 
C Heinke Tho author discusses variable currents from two 
different aspects Some are generated as such, whereas others 
are generated by continuous currents broken up into variable 
currents by mechanical, liquid, or gaseous gaps in the circuit. 
The latter require a certain “ saturation current" which is inde¬ 
pendent of the E.M.F—Absorption of light in electrically- 
glowing ga*e«, by M Cantor XirchhofTs law does not hold 
lor electrically glowing gases, though it may bold for flames. 
The author sent a strong beam of light through a vacuum tube 
from end to end and back, and compared its intensity with a 
beam passing through the open air The beam of light suffered 
no absorption by the glowing gas. Thu result could only be 
made to agree with Kirchhofrs law of radiation by supposing 
the gas to possess an extremely high temperature Thu, as we 
know, it does not possess Hence we have a case of emtokm 
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without absorption, which Indicates that the light producing 
mechanism Is quite different from what it Is In flames.—Analysis 
of oscillating jar discharges by means of the Braun tube, by F 
RichananaW Ziegler The authors note a curious appearance 
produced in a Braun kathode-ray tube when the fluorescent 
screen is moved in a direction at right angles to the oscillation 
of the beam influenced by the discharge ft is a kind of h«.mng 
bone structure, in which the slanting ribs are produced by the 
apparent coalescence of the points of reversal, where the track 
is brightest and the motion slowest—A mixture of three 
powders for producing electric dust figures, by K Btlrker A 
mixture far superior to the ordinary minium sulphur combrna 
tlon may be obtained by mixing 6rc volumes of flowers of 
sulphur with one volume of powdered*carmine and three volumes 
of lycopodium seed The colours are reversed with respect to 
the ordinary mixture —Effect of ultra violet light upon gaseous 
bodies by F Lenard The author proves that not only kathode 
and Becquercl rays are able to make air electrically conducting, 
produce nuclei of condensation in it, and convert part of it into 
ocone, but the same effectsare produced, though only to a slight 
extent, by the extreme ultra violet rays. The source of light 
used was the electric spafk» but the arc light, and even sun 
light, contain some rays effective in this respect —Quincke’s 
rotations In the electric field, by L. Graetx. Instead of sus 
pending spheres of the dielectrics by threads, the author mounts 
them In the electrolyte on points, so that they have freedom of 
rotation. The speed of rotation, when it becomes constant, 
gives a measure of the 'Conductivity of the dielectric. This 
mode of measurement may be applied to meuuring the con¬ 
ductivity of air ionised by Rontgen rays —Electrolytic Inter 
raptor for feeble currents, by A von RzewuskL If the pressure 
of the sad upon the anode 1* increased, the current u inter 
rupted at feebler E M FThis is done by either making a 
current of add flow against the anode, or by suspending the 
reservoir of the acid some duUnce above the anode and con 
oecting it by a tube. 

In SvtHOHss Monthly Meteorological Magazine for April, Mr 
A B MacDowall draws attention to a curious fact about 1 .ondon 
summers. Since 1841, the mean temperature of the summer 
months (June-August) at Greenwich has fluctuated between 
the extremes 57° 4 and 6j° 1 If we select all the summers 
reaching or exceeding 6t, and all Lhosc reaching or falling 
below 60 *, it will be observed that the hottest-summers are 
nearly all in yean ending with the figures 5 to o, and that the 
coolest summers are mostly in years ending with o to 4 It 
would Appear, therefore that the earlier summers in a decade 
tend to m cooler, and the later summers hotter The data pre 
vious to 1841 are not so trustworthy, but if we take Dr 
Buchan’s figures as the most dependa ble, it might be shown 
that as far back as 1810, at least, the same contrast Is indicated 
The author of the paper would be glad of any explanation of 
the cause of this feature in our summer weather 


SOCIETIES AMD ACADEMIES 

London 

Chemical Society, March 39 —Annual General Meeting — 
Prof Thorpe, President, in the chair —After the delivery of the 
presidential address, a ballot was held for the election of officers 
and council lor the ensuing year —At an extra meeting held in 
the evening, Sir II K Koscoe, Vice President, delivered the 
Bunsen Memorial Lecture —April 5 —Prof J M Thomson, 
Vice President, in the chair —The following papers were read — 
The liquefaction of a gas by M self-cooling " (a lecture expen 
ment), by G 5 Newth The author exhibits the Uquefection 
of nitrons oxioe by rapidly pa sa n g the gas from the slightly 
wanned storage cylinder through a fine copper tube spiral in 
serted in 4 vacuum jacketed test lube.—Mote on partially 
miscible aqueous inorganic solutions, by G S Newth —The 
decomposition of chlorates. Part ii. Lead chlorate, by W H 
Sodeau The slow decomposition of lead chlorate by heat 
consists of the two independent reactions (1) PtKClO.ks 
PbClf + JO* and (a) PtKC 10 l ) B »Pb 0 f +Cl f + 30 t The reaction 
PbOj+C^aPbCifl + O, simultaneously proceeds 16 a greater or 
less extent—The bromination of benxeneazopbenol. by T T 
Hewitt and W G Aston —A new glucoside from willow bark, 
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by H A. D Towett The author has isolated, from the bark 
of a species of Salrx , the glucoside of meiahydroxybenxaldehjde 
and gives to It the name salmigrin —Alkylation by means of 
dry silver oxide and alkyl iodides, by G D lander Dry silver 
oxide and ethyl iodide react with acetanilide yielding ethyl 
1 acetanilide, C c H t N iC(OEt)Me —The interaction of mesityl 
oxide and ethyl sodiomelhylinalonate, by A. W Crowley By 
the condensation of mesityl oxide with ethyl sodlomethyl 
malouate, ethyl tnmethyldihydroresorcyUte, C,gH 1R 0 4 , is ob¬ 
tained , on hydrolysis 4t yields trimeihyfdlhydrorcsorcinol, 

CM* /CHMe CO\prj 
^ Mea \CH a 

—The products of the action of fused potash on dihydroxysteanc 
acid, by II K Le Sueur 

Entomological Society, April 4.—Mr G II Verrall, 
President, In the chair —Mr M Jacoby exhibited specimens of 
the genus Sagra from Eastern Asia —Mr M Burr exhibited 
three species of Pstudopkyllidae % two new species of Capncptera 
(females), and Capnoptera quadrimaculala % Westw (female), col 
lected in the Siamese Malay Slates 1 >> Mr N Annandale The 
specimens illustrated the peculiar methods of protection adopted 
by the insect when alarmed —Mr II J Elwes communicated a 
paper on 11 Bulgarian Lepidoptera,” and made some remarks on 
the more notable species which he had taken in the Balkan 
Peninsula during tne months of June and July 1899 The 
number of 1 pedes of Rhopa/ocera captured was 120, which, with 
a further 20 recorded by Ilabcrhauer and Lederer, brings up the 
total to 140. The mountains visited were an extension of the 
Rhodope range where the climate was particularly rainy, a great 
number of ferns flourishing everywhere, in contrast to the drier 
Balkans, where the number of species of Rhopaloeera is not less 
than 20a Some interesting forms but no new species were 
encountered A variety of Cohos my* undone occurred much 
larger and brighter than the Austrian, and more nearly agreeing 
with the Ural, form The form of Coenonympha aavus met 
with showed an affinity with the Asiatic and not ihe European 
form The form of Argyums pales was intermediate between 
that found in Greece and the central European Alps, while a 
form of Erebta , var gorgont , wax taken simitar to that in the 
Pyrenees—a curious instance of interrupted distribution. 

Llnnean Society, April 5.— Mr C B Clarke, F R.S , 
Vice-President, in the chair —Mr W B. Hemsley, KRS., 
exhibited and made remarks on a selection of plants collected 
by Dr A Henry and Mr W Hancock in the neighbourhood 
of Mengtze and Szemao in Western China.—Dr D II Scott, 
F R S , read a paper 14 on Sfhenophyllum and its allies, an 
extinct division of the vascular cryptograms ” The author 
explained that his purpose was not to communicate any new 
observations, but to give a summary of our present knowledge 
of the group and to discuss its affinities. He pointed out that 
the study of the Palaeozoic Flora not only greatly widens our 
conception of the three existing classes of Picndophyta, but 
adds a fourth—that of the SphenophyHales—to their number 
The various views which have been held as to affinities of the 
Sphenophy Hales were discussed in the light of the results recently 
attained The supposed relation to Hydropteridse, though 
supported by some ingenious arguments, was rejected os haae 
less, and as inconsistent with the manifest Pihcinean affinities 
of that family The author came to the conclusion that the 
Sphenophyllales were most naturally regarded as the derivatives 
of a synthetic group, combining the characters of Lycopods and 
hquisetales, and indicating the common origin of these twu 
classes. 

Paris. 

Academy of Sciences, April 17 —M Maurice Levy In 
the chair —On (he heat of combustion of some very volatile 
liquids, by MM Bertheiot and Delepine The method for 
burning volatile liquids m the calorimetric bomb previously 
described by the authors Involves the use of collodion films, and 
as collodion is ndt infrequently dissolved by the vapours of the 
liquid under examination, a new method has now been devised 
The liquid is sealed up in a thin glass bulb, which it completely 
fills, and ibis bulb » burst in the bomb by a small piece of 
camphor, the weight and heat of combustion of which are exactly 
known. Determinations are given for aldehyde, methjtal, 
methyl formate, ethjl formate, propaldchyde and isopropalde 
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hyde —A routine contact breaker, and tome arrangements for 
producing powerful high frequency currents, by M d'Arsonval 
A description of the apparatus used In the decoration of the 
front of the electricity section at the Paris Exhibition The 
condenser was of a special type, micanlte plate immersed In 
petroleum being used , glass, ebonite, celluloid and paraffined 
paper were all round to be rapidly destroyed by the currents 
in use A new device for breaking the circuit hv mowing out an 
arc is also described —On the Stigmaria, by M Grand* Eury The 
observations of the author are opposed to the view that the 
Sligmarta are the roots of Sunlfana, a study of over one hundred 
specimens showing distinct differences between the two kinds of 
roots. The true although frequently found together 

with the roots of SigiUaria, appear to have lived generally in 
much deeper waters.—Influence of periodic perturbations of 
semi major axis upon the value of the mean motion deduced 
from the observations of a planet, and on the corresponding cor 
ration of the value originally adopted for the semi major axis, 
by M A Galliot —On a simplified formula for calculating 
astronomical refractions, by M L Cruls —On series of rational 
fractions, by M ftraile Borel —On the characteristics of partial 
differential equations and the principle of Huygens, by M ] 
Coulon —Vortex motions with cellular structure Optical study 
of the free surface, by M Henn Wnard —The increases of re 
slstance in radio-conduct ore, by M Edouard ft ran I y The 
usual effect observed in receivers for the Hertzian waves is a de¬ 
crease of resistance In certain cases, however, the opposite is the 
case, and the experimental results for a tube containing lead per 
Oxide arc given —Induction and electrostatic oncillations, by M 
P de Heen —Remarks on a recent note of M G le Bon, by 
M P Curie The properly of losing its luminosity possessed 
t>y a radiferous barium chloride, recently made the subject of a 
communication by M le Bon, has been previously published by 
several authors. —A new microchemical reaction of palladium, 
by MM M F Pozzl Escot and H C Conquet Potassium 
nitrile and excess of a caustic alkali give characteristic crystals 
with a solution of a palladium salt —F scperimentsl researches 
on the physiological phenomena accompanying chlorosis in the 
vine, by M Georges Curt el Chlorosis is accompanied in the 
diseased leaf with a marked decrease in the respiratory activii) 
and diminution of the ratio CO* 0 |( by a diminution or ces¬ 
sation of assimilation, and by a great decrease in the trans 
pivatory function —On a Sclamnelfa from the coal measures of 
nlanzy, by M R. Zeifler —Sub divisions of the Senonlan in 
Portugal, by M Paul ChoffUt —On the production of calcium 
carbide, by M L. K Bohn 


DIARY OF SOCIETIES- 

THURSDAY , April 96 

Royal Institution, at-s—A Csniury of ChsaUtry la the Royal I Awl 
tution Prof J Dewar, F«R S 

Institution or tCi ectrical Engineers, at I — Ths Electric Trane- 
nlukra of Power Prof George FotIkw, F R S 

farriTUTiON or Mechanical Engine**!, at B — Road Locomotion 
Prat H tie-Shaw, K R S 

FRIDAY , April 9; 

Royal Institution, at 9.—Ninstewith Century Clou-In ovrr the D> 
namical Ttsory of Hast atd Light Lord Kelvin, G C V O FES 

Physical Socibty (Solar PhysiosObecfeatory, Exhibition Road, South 
Kensington), at 8 —A short aoooaet of the Physical Problems now being 
Investigated at the Solar Pfaydqp Observatory, and their Astronomical 
Applications Sit Normas Lochyer. K C a, F R S —Weather permit 
ting, the jd-inch* 10-tncb end 9-lnch teleecopea will be used for the oh 
eervatiun and photography of celestial objects and their spectre The 
Appt-Spottuwoide coil and ti-ft. Rowland grating will also be in opera 
tlon , 

SATURDAY, April el 

Royal Institution, at 3.~Egypt In the Middle Ages Prof Stanley 
Lane Poole JR 

MONDAY, April 50, 

Rival OIographicm Soliety, at Kjo,—Through Africa from the Cape 
to Cairo Ewart S Greg an «... 

Institute or Actoamus, at cjo.—CeotuS-Tsking Dr Reginald 
DudAeld 

Hi TUESDAY, May » 

Rotal Institution, at 3 —Studies fas Buitsh Geography Dr H R 
Mill ✓ V 

^ WEDNESDAY, May a 

''Entomological Society at B 

Society op Public Analysts, at B 


THURSDAY, May 3 

Royal Institution, ta 3— A Century of Chemistry at the Royal load* 
tution Prof J D'war.TRS. 

I inneam Society, St 8.—Note on the Movements In Fishes Prof R J 
Anderson.—On New Species of NmErnttim. from Funafuti Miss E S. 
Bartow.—On Wegt Indian Fungi Miss A L. Smith 
Chemical Sociktv at B —Brulln, Part IV A W Gilbody, W H 
Perkta, juo , sirf, L_Yates.—HmattsylJo, Part V W ft Perkin, 
jun ,and J Yates—The Substituted Nitrogen Chlorides arM Bromides 
derived from #• kqA A-soet toltidi and their Relation to the Sahedlntioa of 
Halogens in Toluwes and Toluldlnas F D Chattaway snd K R P 
Orton. 

R 5 ntgen Society, at B —Demonstration and Eihlbtlionof New Mil bods 
and Results, 

Institution op Electrical Exoimcsrs, at B —If the dbouadon on 
ProT Forbes s Paper, read qu Apnl s6, U concluded.the following Paper 
will be read —The Calcquoos of Dhtrlbuting Systems of Electric 
Traction under British Conditions H M Sayers. 

FRIDAY , May 4. 

Royal ^Institution, at 9 —Powdry and ^lumblsm Prof T E. Thorpe, 

Cold Storacb and Ilk Association (Examination Hall, Victoria Em 
banlcmerit), at 11 30.— Recent Rpseerchesip Refrigeration O Hsllidsy 
—Insolation and Innilators Wr D A Host, At 3,—Klectrlo Light ins 
of Cold Stores W B EssotL—The Deficit and Construction of Build 
logs for Ice Factories and Cold Sfbrege P Qaskell 


SATURQ 

Royai Institution, at 3.— Egypt 
Lane-Poole, 


% Mat 5. 

the Middle Agee Prof. Stinley 
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